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AFC -227 /A FC -P227
ENGINEERING CLEAN AGENT FIRE EXTINGUISHING SYSTEM
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AMERICAN FIRE CONTROL LLC
255 S  Orange Ave, Orlando 

FL32801 , USA
Tel : +1 607 252 6814

Email : sales@american-afc.com
Website : www.american-afc.com



Mission
American Fire Control aims to provide superior manufacturing and
technical solutions for the commercial and industrial sector and its
production processes by using very advance automated smart system.
Vision
American Fire Control is guided by one overarching goal: deliver quality
manufacturing solutions at a competitive rate and on time, every time.
The American team is committed to exceeding its customers’
expectations by always working with integrity, excellence, and a focused
determination toward the accomplishment of the mission. The goal is to
serve as an extension of our customers’ teams by working closely with
them to ensure mutual success.
Identity
American Fire Control is proud to be a United States manufacturer.
Strategically located in Orlando, FL. American fire control leverages the
region’s strong manufacturing base and highly skilled local workforce.
Our team is made up of experienced industry leaders united by a shared
vision. Each American team member is committed to continuous
improvement, exceptional customer service, and is encouraged to
support the community where we live. We foster an environment where
team members are valued for their contributions to our success. AFC’s
investment in the retention of its employees is key to attaining our long‐
term goals and achieving growth as a major competitor in our market.
Value
Responsibility: We take personal responsibility for all our work, actions,
and decisions.
Honesty and Integrity: We are honest in all our business interactions with
our co‐workers and business partners and expect the same in return.
Respect: We treat others in a way that they feel respected.
Excellence: We strive to excel in everything we do. We are committed to
producing high‐quality products and services at a superior value for our
customers.
Humility: We are grateful for our success and share our appreciation with
our co‐workers but do not seek public recognition.
Innovation: We encourage and value creative solutions to customer
needs, business challenges, and a vision for the future.
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ABOUT US
At American Fire Control, we have a rich history dating back to 1925,
when our company was established as a family‐owned business in the
state of Florida. Over the years, we have established ourselves as a
premier manufacturer of fire protection products, primarily in the United
States, through our unwavering commitment to quality, growth,
innovation, and leadership.
In 1947, we took a significant step towards consolidating our control over
every aspect of our business by constructing our own manufacturing and
corporate headquarters. This allowed us to closely monitor and manage
every phase of the product life cycle, from formulation and testing to
marketing and distribution. This strategic move was critical in driving our
consistent growth and fueling innovation in our product offerings.
The unwavering dedication and loyalty of our diverse team of employees
is the cornerstone of our success. Each team member plays a crucial role
in ensuring the smooth operation of our business and in delivering
exceptional service and support to our valued customers.
At American Fire Control, we recognize the importance of forging strong
relationships with our customers, and we take great pride in offering them
a high level of personalized service and support. Our customers can trust
that we will provide them with the highest quality of service, from the
initial quote and manufacturing process to shipping and problem
resolution.
Today, American Fire Control is operated by the fourth generation of our
founding family, and our original goals of quality, growth, innovation, and
leadership continue to guide us. These values form the core of our
identity and will continue to shape our future as we strive to maintain our
position as a leader in the fire protection industry.
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QUALITY IS A PRIORITY
American Fire Control is committed to delivering high‐quality products to
our customers. We understand that quality is of utmost importance to our
clients, and we strive to ensure that every product we manufacture meets
the highest standards of quality.
To achieve this goal, we have implemented a comprehensive quality
management system that is designed to ensure that our products meet or
exceed customer expectations. Our quality management system
encompasses all aspects of our business, from product design and
development to production and delivery.
We use only the highest quality raw materials and components in the
manufacturing process, and our skilled and experienced team of
professionals employs the latest techniques and technologies to produce
products of exceptional quality. We also conduct rigorous testing and
inspection at every stage of production to ensure that our products meet
or exceed all applicable industry standards.
We are proud of our reputation for delivering high‐quality products, and
we are committed to continuously improving our processes and systems
to ensure that we maintain this standard. Our dedication to quality is
reflected in every product that we manufacture, and we are confident that
our customers will appreciate the attention to detail and commitment to
excellence that we bring to every project.
At American AFC, we understand that quality is the foundation of our
success, and we are committed to maintaining the highest standards of
quality in everything we do.
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One‐Year Limited Warranty
At American Fire Control, our top priority is our customers' satisfaction.
We are a manufacturer of premium products, and we are proud to offer a
comprehensive warranty.
Our One‐Year Limited Warranty supersedes all other warranties
previously given and covers all American AFC products against
manufacturing defects in material and workmanship, provided the
products were installed and used in accordance with all applicable
instructions and limitations issued by American AFC. In the unlikely event
of a defect, American AFC will, at our sole discretion, repair or replace
defective material, free of charge.
Please note that repairs or parts replaced under this warranty are
warranted only throughout the remainder of the warranty period. This
warranty is in the nature of liquidated damages to which the purchaser
might otherwise be entitled at law or in equity.
It is important to note that American AFC is not liable for any claims for
labor, installation costs, damages, or other special or consequential
damages, including, but not limited to, loss of revenue or profits, or any
other expenses incurred by reason of any products found to be defective.
Additionally,AmericanAFCis not liablefor anyincidental or consequential
loss, damages, or expenses caused by any defects in the product, by
repair of it, or arising directly or indirectly from its use.
Please be advised that this warranty does not apply if the product has
been altered or repaired by others. American AFC will make no
allowances or credit for such repairs or alterations unless first authorized
in writing by American AFC.
In conclusion, this warranty is exclusive and in lieu of all other warranties,
conditions, and representations, whether express or implied, oral or
written, statutory, or otherwise. All other warranties, conditions, and
representations are hereby canceled. At American AFC, we are
committed to providing our customers with the highest quality products
and excellent customer service.
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 HFC-227ea AFC-227/AFC-P227
System Component Datasheet 
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AFC-227 AGENT CYLINDER ASSEMBLY
P/N: AFC-26/40/63/68/89/115/175

DESCRIPTION 
The American AFC-227 agent cylinder assembly stores liquid HFC-227ea 
superpressurized with Nitrogen to 24.8 bars at 21°C. The 26.8L, 40.2L, 
63L, and 89L cylinders are fitted with 40-mm discharge valve while the 
115L and 175L cylinders with a 50-mm discharge valve. The discharge 
valves are equipped with either a standard or a 2n1 pressure gauge 
depending on system requirement. In addition to providing a means to 
determine agent pressure in the cylinder, the optional 2n1 pressure 
gauge provides for automatic supervision of significant drop in agent 
pressure. The discharge valves are also equipped with rupture disc-fitted 
safety plug that protects the cylinder assembly from possible excessive 
build-up of agent pressure when exposed to high temperature. As 
means for protection from potential hazard, safety caps are provided for 
covering the valve outlet and actuator connection port when the cylinder 
assembly is being moved or not connected to the system. A label that 
indicates HFC-227ea as the stored agent, agent fill weight, working 
temperature range, and other relevant information is permanently attached 
to the cylinder.  

TECHNICAL INFORMATION 

Approvals for the clean agent system .................................................UL, FM 

Approvals for cylinder ............................................................... DOT-4BW500 
Agent fill pressure ............................................................... 24.8 bar (360 psi) 
Cylinder rated working pressure ........................................ 34.5 bar (500 psi) 
Cylinder hydrostatically tested at .................................. 137.9 bar (2,000 psi) 
Cylinder material ....................................................................... Carbon Steel 
Paint specification ........................................... Red polyester powder coated 
Installation position ............................................................................. Vertical 
See corresponding datasheets for more technical information on the discharge valves and 
pressure gauges. 

ORDERING INFORMATION 
Specify the part number, agent fill weight, and pressure gauge option when 
ordering. 

SI Units 

Part No. 
Water 

Capacity 
(L) 

Agent Fill Range 
(kg) 

Valve 
Size 
(mm) 

Dimension (mm) Empty 
Weight 

(kg) 

Pressure 
Gauge 
Option D H A 

AFC-26 26.8 13.3 – 25.6 40 350 608 508 20.3 

Standard 
or 2n1 

AFC-40 40.2 19.9 – 38.4 40 350 755 655 31.6 
AFC-63 63.0 31.2 – 60.6 40 350 1,005 905 52.9 
AFC-68 68.0 33.7 – 65.4 40 350 1,060 960 56.0 
AFC-89 89.0 44.1 – 85.6 40 350 1,290 1,190 66.3 
AFC-115 115.4 57.2 – 111.0 50 350 1,610 1,495 83.6 
AFC-175 175.0 86.7 – 168.3 50 450 1512 1397 122.2 

US Units 

Part No. 
Water 

Capacity 
(lb) 

Agent Fill Range 
(lb) 

Valve 
Size 
(in) 

Dimension (in) Empty 
Weight 

(lb) 

Pressure 
Gauge 
Option D H A 

AFC-26 59.1 29.3 – 56.4 1-1/2 13.8 23.9 20.0 44.8 

Standard 
or 2n1 

AFC-40 88.6 43.9 – 84.7 1-1/2 13.8 29.7 25.8 69.7 
AFC-63 138.9 68.8 – 133.6 1-1/2 13.8 39.6 35.6 116.6 
AFC-68 150.0 74.3 – 144.2 1-1/2 13.8 41.7 37.8 123.5 
AFC-89 196.2 97.2 – 188.7 1-1/2 13.8 50.8 46.8 146.2 
AFC-115 254.4 126.1 – 244.7 2 13.8 63.4 58.9 184.3 
AFC-175 385.9 191.2 – 371.1 2 17.7 59.5 55.0 269.4 

aFitted with only one centrally-located neckring (no Plug) 

bSee image for the lifting lug configuration 
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AFC-P227 AGENT CYLINDER ASSEMBLY 
P/N: AFC-P63/P68//P89/P115/P175

DESCRIPTION 
The American AFC-P227 agent cylinder assembly stores liquid 
HFC-227ea superpressurized with Nitrogen to 24.8 bars at 21°C. 
These cylinders are fitted with discharge valves identical to those in 
AFC-227 with additional 20-mm valve serving as inlet for the 
pressurized nitrogen agent propellant. The discharge valves are 
equipped with either a standard or a 2n1 pressure gauge depending 
on system requirement. In addition to providing a means to 
determine agent pressure in the cylinder, the optional 2n1 pressure 
gauge provides for automatic supervision of significant drop in agent 
pressure. The discharge valves and nitrogen inlet valve are also 
equipped with rupture disc-fitted safety plug that protects the cylinder 
assembly from possible excessive build-up of agent pressure 
when exposed to high temperature. As means for protection from 
potential hazard, safety caps are provided for covering the valve outlet and 
actuator connection port when the cylinder assembly is being moved 
or not connected to the system. A label that indicates HFC-227ea as 
the stored agent, agent fill weight, working temperature range, and 
other relevant information is permanently attached to the cylinder.

TECHNICAL INFORMATION 
Approvals for system ...........................................................................UL, FM 

Approvals for cylinder ............................................................... DOT-4BW500 
Agent fill pressure ............................................................... 24.8 bar (360 psi) 
Cylinder rated working pressure ........................................ 34.5 bar (500 psi) 
Cylinder hydrostatically tested at .................................. 137.9 bar (2,000 psi) 
Cylinder material ....................................................................... Carbon Steel 
Paint specification ........................................... Red polyester powder coated 
Installation position ............................................................................. Vertical 
See corresponding datasheets for more technical information on the discharge valves and 
pressure gauges. 

ORDERING INFORMATION 
Specify the part number, fill weight, and pressure gauge option when 
ordering. 

SI Units 

Part No. 
Partner 

Nitrogen 
Cylinder 

Water 
Capacity 

(L) 

Fill Range 
(kg) 

Valve 
Size 
(mm) 

Dimension (mm) Empty 
Weight 

(kg) 

Pressure 
Gauge 
Option D H A

AFC-P63 ANC68-60 63.0 31.2 – 60.6 40 350 1,005 905 53.4 

Standard 
or 2n1 

AFC-P68 ANC68-60 68.0 33.7 – 65.4 40 350 1,060 960 56.0 
AFC-P89 ANC68-70 89.0 44.1 – 85.6 40 350 1,290 1,190 66.8 
AFC-P115 ANC68-80 115.4 57.2 – 111.0 50 350 1,610 1,495 84.1 
AFC-P175 ANC68-80 175.0 86.7 – 168.3 50 450 1512 1397 122.7 

US Units 

Part No. 
Partner 

Nitrogen 
Cylinder 

Water 
Capacity 

(lb) 

Fill Range 
(lb) 

Valve 
Size 
(in) 

Dimension (in) Empty 
Weight 

(lb) 

Pressure 
Gauge 
Option D H A 

AFC-P63  ANC68-60 138.9 68.8 – 133.6 1-1/2 13.8 39.6 35.6 117.5 

Standard 
or 2n1 

AFC-P68 ANC68-60 150.0 74.3 – 144.2 1-1/2 13.8 41.7 37.8 123.5 
AFC-P89 ANC68-70 196.2 97.2 – 188.7 1-1/2 13.8 50.8 46.8 147.0 
AFC-P115 ANC68-80 254.4 126.1 – 244.7 2 13.8 63.4 58.9 185.0 
AFC-P175 ANC68-80 385.9 191.2 – 371.1 2 17.7 59.5 55.0 269.9 

aSee image for the lifting lug configuration 
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NITROGEN CYLINDER ASSEMBLY 
P/N: ANC68-60/70/80

DESCRIPTION 
The nitrogen cylinder assembly stores nitrogen pressurized to 60/70/80 bar 
at 21°C that is used as propellent for HFC-227ea extinguishing agent 
contained in a separate AFC-P227 agent cylinder assemblies. When 
released, the pressurized nitrogen provides extra pressure that drives the 
extinguishing agent through complex or longer pipe runs within 
acceptable system discharge time. In addition to providing a means to 
determine cylinder pressure, the optional 2n1 pressure gauge 
provides for automatic supervision of significant drop in nitrogen 
pressure. The AFC-P227 nitrogen cylinder assembly is fitted with 20-
mm valve that enables interconnection with and delivery of pressurized 
nitrogen to AFC-P227 agent cylinder assembly.  The valve is equipped 
with rupture disc-fitted safety plug that protects the cylinder assembly 
from possible excessive build-up of nitrogen pressure when exposed to 
high temperature. A safety cap covering the valve outlet port is also 
provided as a means for protection from potential hazard when the cylinder 
assembly is being moved or not connected to the system. A label indicating 
relevant information is permanently attached to the cylinder.  

TECHNICAL INFORMATION 
Approvals for use with AFC-P227 ....................................................... UL, FM

Approvals for cylinder ...................................................................... DOT-3AA 
Fill pressure ................................................60/70/80 bar (870/1015/1160 psi) 
Cylinder rated working pressure ........................................ 147 bar (2133 psi) 
Cylinder hydrostatically tested at .................................... 406.7 bar (5901 psi) 
Cylinder material .............................................................. Seamless Mn Steel 
Paint specification ........................................... Gray polyester powder coated 
Installation position .............................................................................. Vertical 
See corresponding datasheets for more technical information on the cylinder valve and pressure 
gauges.

ORDERING INFORMATION 
Specify the part number, partner agent cylinder model number and pressure 
gauge option when ordering. 

SI Units 

Part 
No. 

Partner AFC-P227 
Agent 

Cylinder 

Water 
Capacity 

(L) 

Fill 
Pressure 

(bar) 

Valve 
Size 
(mm) 

Empty 
Weight 

(kg) 

Pressure 
Gauge 
Option 

ANC68-60  AFC-P63 
AFC-P68

68 

60 

20 74.5 Standard 
or 2n1 ANC68-70 AFC-P89 70 

ANC68-80  AFC-P115
AFC-P175 80 

US Units 

Part 
No. 

Partner AFC-P227
      Agent 

      Cylinder

Water 
Capacity 

(lb) 

Fill 
Pressure 

(psi) 

Valve 
Size 
(in) 

Empty 
Weight 

(lb) 

Pressure 
Gauge 
Option 

 AFC-P63
AFC-P68

150 

870 

3/4 164 Standard 
or 2n1 AFC-P89 1,016 

 AFC-P115, 
AFC-P175 1,161 

ANC68-60 

ANC68-70 

ANC68-80 
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AGENT CYLINDER PRESSURE GAUGES 
P/N: APG-1/APG-2

DESCRIPTION 
The agent pressure gauge is installed in the agent discharge valve to 
indicate the pressure of agent in the storage cylinder. As an option to the 
standard type pressure gauge, the 2n1 type (also known as low pressure 
switch) is a bourdon tube-type pressure gauge fitted with low pressure 
switching mechanism that can be readily connected to the fire alarm control 
panel to monitor significant drop in cylinder pressure. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227.......................................UL, FM

Working pressure ............................................................... 24.8 bar (360 psi) 
Pressure range ............................................. 0-24.8-48.2 bar (0-360-700 psi) 
Output contact rating (2n1 type) .............................................. 200VDC, 0.5A 
Switch set pressure (decr.) ............................ 19.9±1.5 bar (277.1±21.8 psi)  
Materials 

Bourdon tube ...................................................................... Stainless steel 
Case .................................................................................... Stainless steel 
Connection ........................................................................................ Brass 
Lens .................................................................................... Polycarbonate 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

APG-1 Agent cylinder standard pressure gauge 
APG-2 Agent cylinder 2n1 pressure gauge (low pressure switch) 

HFC-227ea standard type pressure gauge 

HFC-227ea 2n1 type pressure gauge 

Standard Type 2n1 Type 
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NITROGEN CYLINDER PRESSURE GAUGES 
P/N: ANPG-N60/N70/N80; ANPG2-N60/N70/N80

DESCRIPTION 
The nitrogen pressure gauge is installed in the nitrogen valve to indicate the 
pressure of nitrogen gas in the storage cylinder. As an option to the standard 
type pressure gauge, the 2n1 type is a bourdon tube-type pressure gauge 
fitted with low pressure switching mechanism that can be readily connected 
to the fire alarm control panel to monitor significant drop in cylinder pressure. 

TECHNICAL INFORMATION 
Approvals for use with AFC-P227 ................................................... UL, FM

Working pressure ........................................................................ see table 
Pressure range ............................................................................ see table 
Output contact rating ........................................................... 200VDC, 0.5A 
Switch set pressure (decreasing) ................................................ see table  
Materials 

Bourdon tube .................................................................. Stainless steel 
Case ................................................................................ Stainless steel 

Part No. 
Working 
Pressure, 
bar (psi) 

Pressure 
Range, 

bar (psi) 

Switch Set 
Pressure, 
bar (psi) 

ANPG-N60 60 
(870) 

0-60-90
(0-870-1306) N/A 

ANPG-N70 70 
(1016) 

0-70-105
(0-1016-1523) N/A 

ANPG-N80 80 
(1061) 

0-80-120
(0-1061-1741) N/A 

ANPG-N60 60 
(870) 

0-60-90
(0-870-1306) 

56 ± 3.6 
(812 ± 52) 

ANPG-N70 70 
(1016) 

0-70-105
(0-1016-1523) 

65 ± 3.5 
(943 +10/-51) 

ANPG-N80 80 
(1061) 

0-80-120
(0-1061-1741) 

74 ± 2.8 
(1073 ± 41) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

See table Nitrogen cylinder standard pressure gauge 
(specify working pressure) 

See table Nitrogen cylinder 2n1 pressure gauge (low pressure 
switch) (specify working pressure) 

ANPG series Nitrogen standard type pressure gauge

ANPG2 series Nitrogen 2n1 type pressure gauge

Standard Type 2n1 Type 
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FLEXIBLE HOSE 50A 
P/N: AFC-FH-50

DESCRIPTION 
The flexible hose 50A is used in AFC-227 or AFC-P227 to direct the flow of
HFC-227ea from the agent cylinder to the manifold or distribution piping 
during system discharge. The straight-threaded (M70x2.0) end of the 
flexible hose 50A is connected to the union elbow while the tapered-
threaded (PT 2") end is connected to the check valve 50A. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227........................................ UL, FM

Minimum bending radius ..................................................... 350 mm (13.8 in) 
Hydrostatically tested at ................................................  137.9 bar (2000 psi) 
Materials 

Hose .................................................... EPDM, Stainless Steel (SUSS304) 
Nut....................................................................................... Brass (C3771) 

Overall length ...................................................................... 500 mm (19.7 in) 
Weight ...................................................................................... 3.6 kg (7.9 lb) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-FH-50 Flexible hose 50A 

INSTALLATION 

1. Apply 5 to 7 turns of PTFE tape to the PT 2” end of the flexible hose
50A and make the connection with the check valve 50A.

2. Insert the packing seal into the union nut of the union elbow and
connect the other end (M70x2.0) of flexible hose 50A.

3. Properly tighten the connections using a suitable wrench.
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FLEXIBLE HOSE 20A 
P/N: AFC-FH-600/700/900

DESCRIPTION 
The flexible hose 20A is used in AFC-P227 to direct the flow of pressurized
nitrogen from the nitrogen cylinder to the HFC-227ea agent cylinder 
during system discharge. The 48-mm hex nuts at both ends of the flexible 
hose 20A provide quick threaded coupling of the agent cylinder and 
the agent propellant nitrogen cylinder via the 20A valves.  

TECHNICAL INFORMATION 
Approvals for use with AFC-P227 ....................................................... UL, FM

UL File Number: EX29550 
FM Approval PID: PR472172 

Minimum bending radius ......................................................... 75 mm (3.0 in) 
Hydrostatically tested at ................................................. 197.6 bar (2866 psi) 
Materials 

Flexible hose ...................................................... Stainless Steel (STS304) 
Wire mesh .......................................................... Stainless Steel (STS304) 
Nut....................................................................................... Brass (C3771) 

ORDERING INFORMATION 
Specify part number when ordering. 

Part No. 
Nom. 

Length, L 
mm (in) 

Weight, 
kg (lb) 

Couple/Partner 

    AFC-P227
Agent Cylinder Nitrogen Cylinder 

AFC-FH-600 600 (23.6) 1.27 (2.8) AFC-P115
AFC-P175 N68-80 

AFC-FH-700 700 (27.6) 1.37 (3.0) AFC-P89 N68-70 

AFC-FH-900 900 (35.4) 1.54 (3.4) AFC-P63 N68-60 

Note: To ensure ordering of correct part, refer to the AFC-P227 cylinders
coupling information. 

INSTALLATION 

With reference to the figure below 

1. Mount the hex nuts of the flexible hose 20A to the nitrogen discharge
and inlet valves.

2. Tighten the joints using appropriate wrench.

.
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UNION ELBOW 
P/N: AFC-UE-125/225

DESCRIPTION 
The union elbow is used to provide a 90° connection between the agent 
cylinder valve and the flexible hose 50A. It comes with two rubber packing 
seals that must be properly placed inside the union nuts during installation 
to ensure air-tight connection. The union elbow is fitted with 85 mm octagon 
nut on both ends for easy installation. When the union elbow is to be 
connected to a 40 mm discharge valve, a union elbow adapter is needed and 
must be obtained separately. 

TECHNICAL INFORMATION 
Approval for use with AFC-227/AFC-P227......................................... UL, FM 

Materials 
Elbow and Union ................................................ Stainless Steel (STS304) 
Union Nut ............................................................................ Brass (C3771) 
Packing Seal ....................................................................................... NBR 
Hydrostatically tested at ............................................. 137.9 bar (2000 psi) 

Part No. L , mm (in) Weight, kg (lb) 
AFC-UE-125 125 (4.9) 3.0 (6.6) 
AFC-UE-225 225 (8.8) 3.7 (8.1) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 
AFC-UE-125 125 mm Union elbow 
AFC-UE-225 225 mm Union elbow 
AFC-RP01 Rubber packing 

Union Elbow with Rubber Packing Set 

INSTALLATION 
Join one end of the union elbow with flexible hose 50A then the other end to 
the discharge valve. If a discharge valve 40A is used, install the union elbow 
adapter. 

Union Elbow – Discharge Valve 40A Assembly Components Union Elbow – Discharge Valve 50A Assembly Components 
(Union Elbow Adapter not needed) 
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UNION ELBOW ADAPTER 
P/N: AFC-UEA-40

DESCRIPTION 
The union elbow adapter is used when the agent cylinder assemblies having 
40 mm discharge valves are to be installed in the system via the supplied 
union elbow and flexible hose 50A. It provides for the connection of the 40 
mm discharge valve to the 50 mm union elbow. The externally-threaded 
portion of the union elbow adapter is connected to the union elbow while the 
internally-threaded part is connected to the outlet of the discharge valve. It 
comes with a factory-installed rubber O-ring that seals off the connection 
from possible leakage. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227........................................ UL, FM 

Materials 
Body .................................................................................... Brass (C3604) 
O-ring Seal .......................................................................................... NBR 

Weight ...................................................................................... 0.3 kg (0.7 lb) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-UEA-40 Union elbow adapter 

INSTALLATION 

1. Hand tighten the union elbow adapter to the discharge
valve 40A.

2. Insert the rubber packing seal into the nut of the union
elbow.

3. Join the union elbow nut with the union elbow adapter
making sure that the packing seal is properly in-place.

4. Tighten the nut using appropriate wrench.
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CHECK VALVE 50A 
P/N: AFC-CV50

DESCRIPTION 
The check valve 50A is used when two or more agent cylinder assemblies 
are connected to the distribution piping through a manifold. It prevents 
backflow and loss of extinguishing agent and possible injury of personnel if 
the system is operated and discharged when an agent cylinder is 
disconnected or removed for maintenance. The inlet side of check valve 50A 
has internal taper threads and is connected to the flexible hose 50A while 
the outlet side is connected to the manifold via the manifold welding socket. 
The check valve 50A comes with a rubber packing seal that must be properly 
inserted into the manifold welding socket during installation to ensure air-
tight connection. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227 ........................................ UL, FM 

Materials 
Body .................................................................................... Brass (C3771) 
Spring ................................................................. Stainless Steel (STS304) 
Seat and O-ring Seals ......................................................................... NBR 
Packing Seal ....................................................................................... NBR 

Hydrostatically tested at ................................................. 137.9 bar (2000 psi) 
Weight ....................................................................................... 4.5 kg (10 lb) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-CV50 Check valve 50A with packing seal 
AFC-RP01 Rubber packing seal 

Check Valve with Packing Seal 

INSTALLATION 

1. Insert the packing seal into the manifold welding socket then
join the check valve 50A. Tighten the joint using a suitable
wrench.

2. Apply 5 to 7 turns of PTFE tape to the PT 2” end of the flexible
hose 50A and make the connection with the check valve 50A. 

3. Properly tighten the connections using a suitable wrench.
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MANIFOLD WELDING SOCKET 
P/N: AFC-MWS50

DESCRIPTION 
The manifold welding socket is used as an intermediate connection device 
between the check valve 50A and manifold. The outlet side of the socket is 
welded to the manifold while the inlet side which has internal metric threads 
is connected to the check valve 50A. 

TECHNICAL INFORMATION 
Approvals ............................................................................................UL, FM 

Body material ................................................................ Carbon Steel (S20C) 
Hydrostatically tested at ................................................. 137.9 bar (2000 psi) 
Weight ......................................................................................... 1 kg (2.2 lb) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-MWS50 Manifold welding socket 

INSTALLATION 

1. Join the manifold welding socket to the manifold with reference
to the illustration below.

2. Make sure to insert the packing seal to the manifold welding
socket before installing the check valve 50A.
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AGENT NEEDLE CYLINDER 
P/N: AFC-NC-15

DESCRIPTION 
The agent needle cylinder is used for the pneumatic operation of the agent 
cylinder assembly during system discharge. It is installed on the actuation 
port at the top of the discharge valve of AFC-227 or AFC-P227. The
agent needle cylinder is fitted with a steel needle attached to a needle 
head that acts as a piston. Pressure from the actuating fluid in the 
master or pilot cylinder entering the needle cylinder through the copper 
tubing connected to one of the two copper tube ports is used to actuate 
the needle head. The other copper tube ports can be plugged or used as 
an interconnection port for the pneumatic actuation line when two or 
more agent cylinders are installed protecting the same hazard area. 
Once operated, the needle cylinder automatically resets when the 
actuation pressure in the pneumatic actuation line is relieved to below 6 bar 
(87 psi). The agent needle cylinder is equipped with a push button that can 
be used for manual operation. The push button is properly secured by a 
safety clip. 

Manually actuating the agent needle cylinder will activate the 
extinguishing system and may compromise proper operation of a multi-
cylinder system. Manual actuation should ONLY be performed in case of 
emergency as the last course of action. 

Sharp needle hazard. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227........................................ UL, FM

Minimum actuation pressure ..................................................... 6 bar (87 psi) 
Hydrostatically tested at ................................................. 344.7 bar (5000 psi) 
Material 

Body .................................................................................................. Brass 
Needle .................................................................................Stainless Steel 
Push button ....................................................................................... Brass 
Safety clip ...........................................................................Stainless Steel 
Reset spring ........................................................................Stainless Steel 

Copper tubing nominal size ............................................................ 6A (1/4 in) 
Copper tubing connection ..................................................Compression joint 
Compression nut connection thread ................................................. M12x1.5 
Weight ...................................................................................... 0.5 kg (1.1 lb) 
Discharge valve size compatibility ................... 40 mm (1 ½ in), 50 mm (2 in) 
Maximum installation quantity

Master/Slave configuration ...................................................................... 6 
Pilot/Slave (single hazard zone) configuration ....................................... 30 
Pilot/Slave (multi-hazard zone) configuration ........................................ 25 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-NC-15 Needle cylinder for agent discharge valve 

INSTALLATION 

For safety reason, install the agent needle cylinder after the agent cylinder it 
actuates is completely connected to the manifold and strapped. To install, 
mount the agent needle cylinder to the top of agent discharge valve and 
hand-tighten as tight as possible. Slightly turn the 45mm hex adapter using 
an appropriate wrench to secure the connection.  
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PLUG PIN 
P/N: PP-01 

DESCRIPTION 
The plug pin is used to shut off or plug the end of the pneumatic actuation 
line at the needle cylinder (discharge valve actuator). Instead of the ferrule 
(compression ring), the plug pin can be inserted into the inlet/outlet port of 
the last needle cylinder in the agent cylinder bank and forced-in further by 
tightening the compression nut, creating an air-tight metal-to-metal seal. 

TECHNICAL INFORMATION 
Approval for use with AFC-227/AFC-P227........................................... UL, FM 

Nominal size ..................................................................................... 6A (1/4ʺ) 
Material .................................................................................................. Brass 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

PP-01 Plug pin for pneumatic actuation line 

INSTALLATION 

Agent Needle Cylinder

Correct position of the Plug Pin

1/4" (6A) Copper 
Tubing

Remove compression ring 
and replace with Plug Pin.

Compression Nut

Discharge Valve

Relief Valve 6A
(installed)

Compression Port 
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NITROGEN NEEDLE CYLINDER 
P/N: NNC-06

DESCRIPTION 
The nitrogen needle cylinder is used for the pneumatic operation of the 
nitrogen cylinder assembly during AFC-P227 discharge. It is installed
on the actuation port of the nitrogen cylinder valve via M18x1.5 nipple 
joint. The nitrogen needle cylinder is fitted with a steel needle attached 
to a needle head that acts as a piston. As the HFC-227ea agent is 
discharged through the agent cylinder valve, some amount of the agent 
flows into the nitrogen needle cylinder via the interconnect copper 
tube. The pressure from discharged agent then actuates the needle 
head causing the needle to penetrate and open the nitrogen cylinder 
valve. Once operated, the needle cylinder automatically resets when the 
actuating pressure decreases to below 6 bar (87 psi). 

Sharp needle hazard. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227........................................ UL, FM

Minimum actuation pressure ..................................................... 6 bar (87 psi) 
Hydrostatically tested at ................................................  197.5 bar (2866 psi) 
Materials 

Body .................................................................................................. Brass 
Needle .................................................................................Stainless Steel 
Reset spring ........................................................................Stainless Steel 

Copper tubing nominal size ....................................................... 6 mm (1/4 in) 
Copper tubing connection ..................................................Compression joint 
Compression nut connection thread ................................................. M12x1.5 
Weight .................................................................................. 0.25 kg (0.55 lb) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

NNC-06 Nitrogen needle cylinder 

INSTALLATION 

1. Connect the nitrogen needle cylinder to the nitrogen discharge
valve with reference to the illustration below.

2. Hand-tighten the knurled nut to fix the connection. Note: Use

of pipe wrench or similar tool to tighten the nitrogen needle

cylinder is unnecessary (not recommended).
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PIPE ADAPTER 
P/N: PA-4025/4032/4040/5032/5040/5050

DESCRIPTION 
The pipe adapter provides for direct threaded connection of agent cylinder 
to the distribution piping. It is designed for use in single-cylinder or non-
manifolded system where union elbow, flexible hose 50A, check valve 50A 
and manifold welding socket are not needed. The pipe adapter assembly 
consists a stainless-steel body and rubber o-ring seal. The body features a 
pipe connection side that is internally threaded to standard NPT/PT and a 
valve connection side with metric internal threads for connection with the 40A 
or 50A discharge valve. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227........................................UL, FM 

Materials 
Body ................................................................... Stainless steel (SUS304) 
O-ring Seal ......................................................................................... NBR 

Weight ............................................................................. 1.2 kg (2.6 lb) max. 

Part No. 

Threaded Connection 
D 

(mm) 

W 

(mm) 
Pipe Side 

Valve 

Side 

PA-4025 1ʺ NPT/PT (25A) 
40A, 

M60x2 80 70 PA-4032 1-1/4ʺ NPT/PT (32A)

PA-4040 1-1/2ʺ NPT/PT (40A)

PA-5032 1-1/4ʺ NPT/PT (32A)
50A, 

M70x2.5 90 80 PA-5040 1-1/2ʺ NPT/PT (40A)

PA-5050 2ʺ NPT/PT (50A) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

See table Pipe adapter (specify size) 
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SELECTOR VALVE 
P/N: AFC-SV-32/40/50/65/80/100/125/150

DESCRIPTION 
When the system protects multiple hazard zones, the selector valve is used 
to direct the flow of extinguishing agent from the designated agent cylinder(s) 
to the corresponding protected enclosure during system discharge. The 
selector valve is normally locked at closed position. Pressure of the actuating 
gas that is released from the pilot cylinder and enters the pneumatic actuator 
via the selector valve tee is used to unlock the spindle. Discharged 
extinguishing agent entering the inlet side lifts the spindle leaving the 
selector valve open. After system discharge, the spindle rubber seals must 
be inspected, and the selector valve manually reset to normal position prior 
to putting to service. The selector valve is fitted with a release lever that 
enables manual unlocking of the spindle. Selector valve size 32A and 40A 
are fixed to the manifold/piping via the hex union nuts while size 
50A/65A/80A/100A/125A/150A are fixed to the manifold/piping via the 
flanges hex bolts 

TECHNICAL INFORMATION 
Approvals ............................................................................................UL, FM 

Material 
Body ........................................................................ Bronze Casting (BC6) 
Spindle ................................................................................ Brass (C3604) 
Release Lever .................................................... Stainless Steel (STS304) 
Rubber Seals ...................................................................................... NBR 
Union Nut (In/Out) .................................................. Carbon Steel (SM45C) 
Pipe Union (In/Out) ................................................. Carbon Steel (SS400) 
Valve Flange (In/Out) ............................................. Carbon Steel (SM45C) 
Pipe Counter Flange (In/Out) ................................. Carbon Steel (SM45C) 

Hydrostatically tested at ................................................. 137.9 bar (2000 psi) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. 
Nom. 
Size 
(in) 

Weight, 
kg 
(lb) 

L1, 
mm 
(in) 

L2, 
mm 
(in) 

H1, 
mm 
(in) 

H2, 
mm 
(in) 

HEX 
Bolt 
Size, 
mm 
(in) 

AFC-SV-32 32A 
(1-1/4) 

10.9 
(24.0) 

142 
(5.6) 

90 
(3.5) 

249 
(9.8) 

70 
(2.8) N.A. 

AFC-SV-40 40A 
(1-1/2) 

10.2 
(22.5) 

142 
(5.6) 

90 
(3.5) 

249 
(9.8) 

70 
(2.8) N.A. 

AFC-SV-50 50A 
(2) 

18.1 
(40.0) 

190 
(7.5) 

110 
(4.3) 

247 
(9.7) 

68 
(2.7) 

19 
(3/4) 

AFC-SV-65 65A 
(2-1/2) 

25.3 
(55.8) 

215 
(8.5) 

125 
(5) 

286 
(11.3) 

85 
(3.3) 

19 
(3/4) 

AFC-SV-80 80A 
(3) 

38.2 
(84.2) 

240 
(9.4) 

140 
(5.5) 

328 
(12.9) 

110 
(4.3) 

24 
(15/16) 

AFC-SV-100 100A 
(4) 

67.3 
(148.4) 

288 
(11.3) 

175 
(6.9) 

396 
(13.6) 

135 
(5.3) 

30 
(1 3/16) 

AFC-SV-125 125A 
(5) 

98.7 
(217.6) 

350 
(13.8) 

200 
(7.9) 

438 
(17.2) 

158 
(6.2) 

30 
(1 3/16) 

AFC-SV-150 150A 
(6) 

136.7 
(301.4) 

395 
(15.6) 

230 
(9.0) 

461 
(18.1) 

168 
(6.6) 

36 
(1 7/16) 

P/N: AFC-SV-32/40 P/N: AFC-SV-50/65/80/100/125/150

P/N: AFC-SV-32/40

P/N: AFC-SV-50/65/80/100/125/15
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ACTUATION BOX ASSEMBLY 
P/N: AFC-AB-01/02/03

DESCRIPTION 
The actuation box assembly consists of system components that are used 
for the automatic or manual release operation of the extinguishing system. 
The steel box provides enclosure for the actuation (pilot) cylinder, solenoid 
cutter with solenoid cutter supervisor or remove/tamper seal and an optional 
discharge pressure switch. Except for the solenoid cutter with solenoid cutter 
supervisor or remove/tamper seal, all components of the actuation box 
assembly are factory pre-installed. The solenoid cutter and solenoid cutter 
supervisor are shipped separately and shall be mounted onsite during 
system installation. 

When a remove/tamper seal is to be used instead of the solenoid cutter 
supervisor, it should be noted that after the solenoid cutter has been 
installed, or when the solenoid cutter has been removed and replaced for 
servicing/maintenance, the remove/tamper seal, must be attached 
immediately. Otherwise, the solenoid cutter supervisor must be installed 
properly, and the use of remove/tamper seal is unnecessary. 

The actuation box assembly is also factory-fitted with a 4-port terminal block 
that provides for easy connection of the electrical devices to the agent 
releasing control panel. If the optional pressure switch (not covered by UL 
certification and FM approval) is to be used along with the solenoid cutter 
supervisor a 6-port terminal block must be ordered separately. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227........................................UL, FM

Box material ................................................Cold Rolled Steel Sheet (SPCC) 
Box Wall Thickness ............................................................................ 1.2 mm 
Finish ........................................................................... Powder Coating Paint 

Part No. 
Physical Dimension 

(L x W x H), 
mm (in) 

Weight, 
kg (lb) 

AFC-AB01 310 x 135 x 360 
(12.2 x 5.3 x 14.2) 4.5 (9.9) 

AFC-AB02 390 x 155 x 380 
(15.4 x 6.1 x 15.0) 6.9 (15.2) 

AFC-AB03 360 x 135 x 517 
(14.2 x 5.3 x 20.4) 7.5 (16.4) 

*Not UL Listed; Not FM Approved

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-AB01 Actuation box, size 310x135x360 
AFC-AB02 Actuation box, size 390x155x380 
AFC-AB03 Actuation box, size 360x135x517 

Assembly components 
Item Part No. 

1 AB-01
AB-02
AB-03

2 AFC-PC01 
AFC-PC02

3 AFC-SC01 
4 AFC-SS01 
5 AFC-PS01 
6 ACB-06-04 

ACB-06-04b 
ACB-06-04c* 

- ATS-01

Description 
Actuation box enclosure (case) for AFC-AB01 
Actuation box enclosure (case) for AFC-AB02 
Actuation box enclosure (case) for AFC-AB03
CO2 Actuation (pilot) cylinder for AFC-AB-01/02 
N2 Actuation (pilot) cylinder for AFC-AB03 
Solenoid cutter 
Solenoid cutter supervisor 
Pressure switch (optional) 
Terminal block, 4P 
Terminal block, 6P 
Terminal block, 8P (required for AFC-AB-03) 
Remove/tamper seal (not shown) 

*Not UL Listed; Not FM Approved 
**The remove/tamper seal is not needed when the solenoid cutter supervisor is installed.

4 

 

3  

 
1  

 6 

5 

2  
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ACTUATION (PILOT) CYLINDER 
P/N: AFC-PC01

DESCRIPTION 
The actuation (pilot) cylinder is used to provide for the storage of liquid CO2. 
When the actuation (pilot) cylinder is operated, the CO2 is released and 
directed to the actuator of selector valve (if installed) and/or needle cylinder 
through 6-mm copper tubing connected to the elbow assembly at the valve 
outlet. The pressure of the CO2 is used to operate the selector valve actuator 
and a series of up to 25 actuation (pilot) cylinder actuators in a multi-zone 
system within 1 second. The actuation (pilot) cylinder is fitted with a 
discharge valve that uses a burst disc to hold the CO2 pressure on one side 
of a plunger inside the valve – keeping the valve closed. The valve is opened 
by puncturing the burst disc using the solenoid cutter and subsequently 
venting the pressure acting on the plunger, enabling the flow of CO2. The 
discharge valve is also fitted with burst-disc type safety plug as part of the 
safety feature of the actuation (pilot) cylinder. 

TECHNICAL INFORMATION 
Approval for use with AFC-227/AFC-P227..........................................UL, FM 

Cylinder nominal water capacity ............................................................ 1.1 L 
CO2 fill weight ......................................................................................0.65 kg 
CO2 pressure at fill ................................................................. 55 bar at 21 °C 
Nominal gross weight ............................................................................3.3 kg 
Cylinder material ................................................................. Manganese steel 
Cylinder hydrostatically tested at ................................... 297.8 bar (4320 psi) 
Valve body material ............................................................................... Brass 
Valve hydrostatically tested at ........................................ 413.6 bar (6000 psi) 
Cylinder finish ........................................................................ Powder coating 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-PC01 Actuation (Pilot) Cylinder 
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SOLENOID CUTTER with ADAPTER 
P/N: AFC-SC01

DESCRIPTION 
The solenoid cutter is used as a releasing device for the HFC-227ea 
AFC-227 and AFC-P227. It actuates the pilot or master cylinder when 
system discharge operation is initiated. In normal system discharge 
operation, the solenoid cutter is activated via electric signal from the 
system releasing control panel. When energized, the spring-loaded needle 
assembly is released. Should the electrical fail, the solenoid cutter is fitted 
with push button that can be used for manual operation of the device. The 
solenoid cutter requires to be reset manually after it has been operated. 
The solenoid cutter is shipped with suitable adapter depending on whether 
the device is to be used in conjunction with master agent cylinder or actuation 
(pilot) cylinder valve. Ensure that this specific information is provided upon 
order. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227........................................UL, FM 

Device independent approvals ........................................................... c-UL-us 
.................................................................................  
Use of device ....................................................................... Releasing device 
Electrical rating  ......................................................................... 24VDC, 1.7A 
Material 

Needle .................................................................................. Stainless steel 
Enclosure/Frame.........................................................................  Zinc alloy 

Gross weight ............................................................................... 2 kg (4.4 lb) 
Listed compatible releasing panel .................................. Potter PFC-4110RC 
Wiring Diagram 

Note: The needle release display connection maybe skipped depending on 
system requirement. 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-SC01 Solenoid Cutter 
SA-01 Adapter for pilot cylinder valve 
SA-02 Adapter for master cylinder valve 

For Pilot Cylinder 
Valve (P/N: SA-01)

For Master Cylinder 
Valve (P/N: SA-02)

Solenoid Cutter Adapters 

Physical Dimension 

Sharp needle hazard. 
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SOLENOID CUTTER SUPERVISOR 
P/N: AFC-SS01

DESCRIPTION 
The solenoid cutter supervisor is used to monitor the position of the solenoid 
cutter (electric actuator) in the agent actuation (pilot) cylinder valve or master 
cylinder discharge valve. It is fitted with a normally closed water-resistant 
micro limit switch such that when the device is properly installed and 
connected to a releasing control panel, complete removal or significant 
disengagement due to improper installation or loosening of the solenoid 
cutter from the valve it actuates causes the switch to activate, transmit 
electrical signal and triggers the audible and visual supervisory notification 
at the control panel. The solenoid cutter supervisor can be quickly installed 
in existing solenoid cutter and valve assemblies or new installations. 

TECHNICAL INFORMATION 

Approvals for use with AFC-227/AFC-P227........................................UL, FM 

Micro limit switch approvals .............................................. UL, cUL, ENEC15 
Electrical rating ............................................................................. 30VDC, 5A 
Connection wiring ............................................ 300 mm free leads, #18 AWG 
Washer bracket, cover, 
bolts, and nuts material ........................................................... Stainless steel 
Gross weight ........................................................................................... 80 g 
Compatibility ....................................................40A/50A agent cylinder valve, 

Actuation (pilot) cylinder valve 

Wiring diagram 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-SS01 Solenoid cutter supervisor 
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INSTALLATION 

(a) Installation of solenoid cutter supervisor in pilot cylinder

(b) Installation of solenoid cutter supervisor in master cylinder

Illustrative guide for the installation of solenoid cutter supervisor in pilot and master cylinders 
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COMPACT PRESSURE SWITCH 
P/N: 96211-BB2-S1637

DESCRIPTION 
The compact pressure switch is a compact-size pressure switch that is 
used to initiate the discharge alarm in AFC-227 or AFC-P227 when the 
agent is released. It is connected directly to the distribution piping via a 1/4ʺ 
NPT female adapter or pipe socket. As the discharged extinguishing agent 
reaches the selector valve or location in piping where the pressure switch is 
installed, the pressure from the flowing agent is used to operate the switch. 
The operation of the pressure switch shall result to the activation of the 
discharge alarm system if properly connected to a compatible releasing 
control panel. 

TECHNICAL INFORMATION 

Approvals for use with AFC-227/AFC-P227........................................UL, FM 

Pressure switch approvals ............................................................ c-UL, CSA 
Electrical rating .............................................................................. 30VDC 5A 
Pressure port size ............................................................................ 1/4" NPT 
Factory set pressure............................................................... 25 psi (1.7 bar) 
Proof pressure ..................................................................... 1000 psi (68 bar) 
Wiring diagram 

See product datasheet from Barskdale for more technical information. 

Optional Parts 
If 3/8ʺ NPT or 1/2" NPT instead of 1/4" NPT pipe socket is installed in the 
distribution piping, a 3/8ʺ x 1/4" NPT or 1/2" x 1/4" NPT brass bushing is 
provided upon request. Refer to illustration for installation guide. 

Factory-supplied optional brass bushing 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

Compact Pressure Switch 
3/8" x 1/4" NPT Bushing (optional) 

96211-BB2-S1637 
BN-0610 
BN-0615 1/2" x 1/4" NPT Bushing (optional) 

INSTALLATION 

With a 1/4" NPT socket or suitable socket-bushing combination, install the 
pressure switch over a 5-mm hole drilled thru one side of the distribution 
piping downstream of selector valve, if any. Wrap the pressure port (external 
thread) with enough PTFE tape, then mount the compact pressure switch to 
the pipe socket or bushing and tighten by hand plus one full turn using a 
32mm hex wrench. 

Physical Dimension 

Illustrative guide for installing the compact pressure switch 

3/8" NPT, 1/2" NPT

1/4" NPT

38 mm
1/4” NPT Pressure Port

32 mm HEX (to be used when 
installing/uninstalling) 

1-1/8” (28.6 mm) mm HEX

1/2” NPT Female Conduit Connector 

12
1 

m
m

12” (305 mm) free leads

To nozzles

Distribution 
Piping Selector Valves 

Pipe socket welded to piping 
(or other equivalent means) 

5 mm drill thru

Pipe wall 

Note: Verify socket 
size and request for 
corresponding 
bushing, if necessary. 
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DISCHARGE PRESSURE SWITCH (OPTIONAL) 
P/N: AFC-PS01 (DY-PS-01)

DESCRIPTION 
An optional discharge pressure switch is factory-assembled with the 
actuation box and can be used to initiate the discharge alarm when the agent 
is released. The pressure port of the pressure switch is connected to the 
selector valve or distribution piping outlet port via 6-mm copper tubing. The 
pressure switch is fitted with a micro limit switch that closes an electrical 
circuit when sufficient pressure from the discharged extinguishing agent 
enters the pressure port or when the push button on top is pulled manually. 
The operation of the pressure switch shall result to the activation of the 
discharge alarm system if properly connected to a compatible releasing 
control panel. Following its operation, the optional discharge pressure switch 
requires manual reset by pressing the push button inward. 

NOTE: 

HFC-227ea AFC-227/AFC-P227 requires the use of UL Listed pressure switch that is 
compatible with the system operating pressure and fire alarm control panel. 
The system designer is strongly advised to refer to the pressure switch 
product manual for compatibility information. 

TECHNICAL INFORMATION 

Approvals for use with AFC-227/AFC-P227. Not UL Listed; Not FM Approved 
Electrical rating ............................................................................. 24VDC, 3A 
Min. operating pressure.......................................................... 5 bar (72.5 psi) 
Casing material .......................................................................... Polyethylene 
Weight .................................................................................... 0.2 kg (0.44 lb) 
Wiring diagram 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-PS01(DY-PS-01) Discharge pressure switch (optional) 
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DIRECT ACTUATION TOOL SET 

DESCRIPTION 
The direct actuation tool set is an electric/mechanical discharge valve 
actuator used specifically for master-slave or single cylinder, single zone 
system. It is provided in a set of solenoid cutter, solenoid cutter supervisor 
and discharge valve adapter. The tool set is installed at the actuation port of 
the agent cylinder discharge valve. Normally, this device is automatically 
operated via electric signal from the system releasing control panel or 
manually by operating the push button of the solenoid cutter. The solenoid 
cutter supervisor provides for notification whether the device is installed or 
disconnected from the discharge it actuates. Refer to the solenoid cutter and 
solenoid cutter supervisor datasheets for more information. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227 ........................................UL, FM 

Solenoid Cutter, and Adapter ............................... See datasheet, MDS-MSC 
Solenoid Cutter Supervisor .................................. See datasheet, MDS-MSS  

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

Direct Actuation Tool Set 
MSC-01 Solenoid cutter 
MSS-01 Solenoid cutter supervisor 
SCA-02 Solenoid cutter adapter for discharge valve 

INSTALLATION 

Disassemble the direct actuation tool set, if necessary, and install as depicted 
in the illustration at the left. 

NOTE: The direct actuation tool set is to be installed specifically for master-
slave, or single cylinder, single zone system. See next page for examples.
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INSTALLATION 

(a) Installation of solenoid cutter in pilot cylinder (b) Installation of solenoid cutter in master cylinder

Illustrative guide for the installation of solenoid cutter in pilot and master cylinders
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Direct Actuation System Installation Examples 

Direct actuation single-cylinder, single-zone system AFC-227 (left), AFC-P227 (right). 

Direct Actuation Tool Set 

Direct Actuation Tool Set 
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AFC-227 direct actuation multiple-cylinder, single-zone system. 

AFC-P227 direct actuation multiple-cylinder, single-zone system. 
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DISCHARGE NOZZLE 
P/N: See table 

DESCRIPTION 
Discharge nozzle is used to facilitate the uniform distribution of HFC-227ea 
agent throughout the protected hazard space during system discharge. The 
discharge nozzle is available in 180° and 360° types. The 180° nozzle is 
intended for sidewall installations, while the 360° nozzle is installed at the 
center of coverage area in an upright or pendant position.  

The discharge nozzle is fitted with an orifice plate having drill size specifically 
designed to enable the flow of the required amount of agent at prescribed 
pressure and discharge time as determined using the flow calculation 
program. Orifice drill sizes are available in 0.2 or 0.5 mm increments. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227........................................ UL, FM 

Material 
Body ............................................................................................... Brass 
Orifice plate .................................................................................... Brass 
Snap ring .......................................................................... Stainless steel 

Body finish .................................................................................. Ni-Cr Plating 
Connection thread type ................................................................. PT or NPT 
Thread size ..................................................... 15A, 20A, 25A, 32A, 40A, 50A 

(1/2ʺ, 3/4ʺ, 1ʺ, 1-1/4ʺ, 1-1/2ʺ, 2ʺ) 
Nozzle coverage ........................................................ 12.62 x 12.62 m (360°) 

12.62 x 12.62 m (180°) 
Protected enclosure height ..................................................... 0.3 m to 4.5 m 
Max. distance from ceiling ..................................................................... 0.3 m 
Installation position ............................................................... Pendant/Upright 

ORDERING INFORMATION 
Specify nozzle part number based on flow calculation results when ordering. 

Part Number Series Designation 

AFC-227/AFC-P227 360° and 180° Discharge Nozzles 

360° discharge nozzles dimension 

180° discharge nozzles dimension

Nozzle Technical Data 

Part No. 
Series 

Nominal Size 
D 

(mm) 
W 

(mm) 
L 

(mm) 

h (mm) Orifice Plate 
Est. Max. 

Weight (g) JIS/KS PT 360° 180° Drill Size, d 
Drill Size 
Increment 

AFN-15-000
AFN-20-000

15A ½ 32 28 45 5 10 8.2 – 13.4 0.2 120 
AFN-20-000

 
20A ¾ 38 34 50 8 12 10.8 – 17.8 0.2 170 

AFN-25-000
 

25A 1 46 41 58 10 14 13.6 – 22.6 0.2 270 
AFN-32-000

 
32A 1 ¼ 58 50 68 12 16 18.0 – 29.5 0.5 470 

AFN-40-000
 

40A 1 ½ 63 57 74 14 18 21.0 – 34.0 0.5 570 
AFN-50-000 50A 2 75 68 84 16 20 26.5 – 44.0 0.5 850 

Orifice drill size x10* 

Nozzle JIS/KS nominal size number 

For example, the part number for a 25A (PT 1) nozzle with orifice 
plate drill size of 13.8 mm would be AFN-25-138. 

*Note: Orifice drill size shall be determined using the listed/approved flow 
calculation software.
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ESCUTCHEON 
P/N: ESC-20/25/40/50 

DESCRIPTION 
Escutcheon is used when the discharge nozzle is to be installed below the 
ceiling. The purpose of the escutcheon is to completely cover or conceal the 
gap or clearance between the pipe hole in the ceiling and outer surface of 
the discharge pipe. 

Install the escutcheon by inserting it through the tip of the pipe prior to 
installing the discharge nozzle. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P22.. Not within the scope of UL or FM 
Material .................................................................................... Stainless steel 
Thickness ........................................................................... 0.3 mm (0.012 in) 
Weight ......................................................................... 0.02 kg (0.04 lb) max. 

Escutcheon Dimension 

Part No. Size 
D 

(mm) 
d 

(mm) 
h 

(mm) 

ESC-20 15A/20A 55 33 10 

ESC-25 25A 61 39 10 

ESC-40 32A/40A 77 52 10 

ESC-50 50A 96 65 14 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

See table Escutcheon (specify size) 
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TEE 6A 
P/N: TE-06 

DESCRIPTION 
The relief valve 6A is used for bleeding off pressure in the pneumatic 
actuation line. The relief valve 6A is normally open and automatically closes 
when the pressure reaches 1.5 bar. After the system has discharged, the 
relief valve must be manually operated to vent the pressure in the actuation 
line prior to performing any related post-discharge maintenance. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227........................................ UL, FM 

Nominal size ..................................................................................... 6A (1/4ʺ) 
Hydrostatically-tested at ................................................. 344.7 bar (5000 psi) 
Material .................................................................................................. Brass 
Copper tubing connection ............................................................ Flared Joint 
Connection thread  ........................................................................ 7/16ʺ UNF 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

TE-06 Tee 6A 

INSTALLATION 

Illustrative guide for installing the tee 6A 

Correct position of 
the flare nut.

45 flare on 1/4" (6A) copper tubing. 

Properly clean ends of copper tubes 
before flaring.

1/4” (6A) Copper Tubing

1/4ʺ (6A) Copper Tubing

1/4ʺ (6A) Copper Tubing

7/16ʺ UNF threads
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RELIEF VALVE 6A 
P/N: RV-06 

DESCRIPTION 
The relief valve 6A is used for bleeding off pressure in the pneumatic 
actuation line. The relief valve 6A is normally open and automatically closes 
when the pressure reaches 1.5 bar. After the system has discharged, the 
relief valve must be manually operated to vent the pressure in the actuation 
line prior to performing any related post-discharge maintenance. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227........................................ UL, FM 

Nominal size ..................................................................................... 6A (1/4ʺ) 
Minimum operating pressure ............................................................... 1.5 bar 
Hydrostatically-tested at ................................................. 344.7 bar (5000 psi) 
Material 

Tee, Flare Nuts, Socket and Plunger ............................................. Brass 
O-Ring Seal ...................................................................................... NBR 
Spring .............................................................................................. Steel 

Copper tubing connection .............................................................. Flare Joint 
Connection thread  ........................................................................ 7/16ʺ UNF 
Installation position ........................................... Plunger vertically up or down 

ORDERING INFORMATION 
Specify part number and description when ordering 

Part No. Description 

RV-06 Relief valve 6A 

INSTALLATION 

Illustrative guide for installing the relief valve 6A 

Correct position of 
the flare nut.

Push the Plunger inwards 
to vent the pressure.

45 flare on 1/4" (6A) copper tube. 

Properly clean ends of copper tubes 
before flaring.

1/4" (6A) Copper Tubing

1/4" (6A) Copper Tubing

7/16ʺ UNF threads

Vent Holes
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PRESSURE RELIEF DEVICE 
P/N: PRD-20 

DESCRIPTION 
The pressure relief device is used in systems where the piping section 
between the manifold check valve and the selector valve(s) may be closed 
off. To prevent entrapment of agent in such section of closed piping and over-
pressurization when exposed to high temperature, the pressure relief device 
must be installed in a suitable location at the manifold. The pressure relief 
device is fitted with a rupture disc that operates at a rated burst pressure of 
60 bar. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227........................................ UL, FM 

Nominal Size .................................................................................. 20A (3/4") 
Burst Pressure ..................................................................... 60 bar (870 psig) 
Material: 

Safety Plug, Rupture Disc and Body .............................................. Brass 
Gasket Ring ................................................................................. Bakelite 

Connection Thread Size and Options .......................................  3/4" NPT/PT 
(NPT or PT thread to be specified on order.) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

PRD-20 Pressure relief device full assembly 
PRD-20-04 Rupture disc 
PRD-20-03 Gasket ring 
PRD-20-02 Safety plug 
PRD-20-01 Body 

INSTALLATION 

Illustrative guide for installing the pressure relief device 

Apply PTFE tape on 
external thread only

▪ Pressure Relief Device
▪ Use the 28-mm hex nut body when tightening or loosening
▪ Tighten to 800 kgf-cm torque

3/4" FNPT/FPT socket 
3/4" FNPT/FPT (20A) socket

Pressure Relief Device

Option 1: On manifold pipe Option 2: On end-of-manifold pipe cap

Manifold

Manifold
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CHECK VALVE 6A 
P/N: AFC-CV06 

DESCRIPTION 
The check valve 6A restricts the flow of actuation gas in the actuation line to 
one direction only. It is installed in the pneumatic actuation tubing in a multi-
zone system to ensure that the actuation pressure is delivered only to the 
intended needle cylinders (pneumatic valve actuators) on the agent cylinder 
valves. In main/reserve systems, the check valve is used to prevent the 
actuation of the reserve system when the main system is discharged. 

TECHNICAL INFORMATION 
Approval for use with AFC-227/AFC-P227.......................................... UL, FM 

Nominal size ..................................................................................... 1/4ʺ (6A) 
Fitting thread  ................................................................................. 7/16” UNF 
Minimum operating pressure .................................................................. 1 bar 
Hydrostatically tested at ................................................. 344.7 bar (5000 psi) 
Material 

Body, Nipple and Flare Nuts .......................................................... Brass 
O-Ring Seal ...................................................................................... NBR 
Locking Screw ......................................................................... Alloy steel 

Tubing connection ......................................................................... Flared joint 
Installation position ........................... In line with tubing (arrow points to flow) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-CV06 Check valve 6A 

Illustrative guide for installing the check valve 6A 

Correct position of 
the flare nut

Arrow must point 
towards the direction of 
flow of the actuation gas.

45 flare on 1/4" (6A) copper tubing. 

Properly clean ends of copper tubes 
before flaring.

1/4ʺ Copper Tubing

1/4" Copper Tubing

Check Valve 6A body assembly
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COPPER TUBING and FITTINGS 
P/N: See Table 

DESCRIPTION 
Copper tube is used to direct the flow of the actuating fluid to the 
pneumatically-actuated devices. In AFC-227/AFC-P227, these devices 
include the selector valve actuator, needle cylinders (discharge valve 
actuators), and pressure switches.  The copper tube that will be used for 
connecting the pilot cylinder, selector valve actuator, and the first agent 
cylinder’s discharge valve actuator is shipped from the factory in rolls of 
prescribed length and must be cut accordingly during field installation. 
Optionally, the copper tube can be factory pre-cut and bent to shape into 
one or more of the following: agent interconnect actuation tube, interlock 
tube (nitrogen actuation tube), selector valve actuation tube and pressure 
switch actuation tube. 

The brass compression and flare fittings provide for the connection of copper 
tube between the source and pneumatic actuators or pressure switch. 

TECHNICAL INFORMATION 

Approval for use with AFC-227/AFC-P227.......................................... UL, FM 

Copper tube 
Nominal size .............................................................................. 6A (1/4ʺ) 
Min. wall thickness .................................................................... 0.70 mm 

Fittings 
Material ........................................................................................... Brass 
Joint type .................................................................. Compression, Flare 

Copper tube and fittings hydrostatically tested at .......... 344.7 bar (5000 psi) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

CT-001/002-TL* Copper tubing (specify total length upon order)

TU-061 PT 3/8 flare fitting 
CMF-01 PT 1/4 compression fitting 
FT-320-L** Agent interconnect actuation tube (Loop or Bend) 
TN-500 500 mm interlock tube with PT 3/8 compression fitting 
TN-530 530 mm interlock tube with PT 3/8 compression fitting 
TN-600 600 mm interlock tube with PT 3/8 compression fitting 
*TL – copper tubing total length in mm to be specified by customer
**L – copper tube length in mm to be specified by customer

Copper Tube 

PT 3/8 x 1/4 Compression 
Fitting 

PT 1/4 x 1/4 Flare Fitting 

Agent Interconnect Actuation Tube - Loop 

Agent Interconnect Actuation Tube – Bend 90° 

Interlock Tube with PT 3/8 Compression Fitting (For AFC-P227only)
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INSTALLATION 

Installing the Interlock Tube with PT 3/8 Compression Fitting (Applies to AFC-P227 only) 

2. Apply sufficient amount of PTFE tape to the
male union PT 3/8 compression fitting and
hand-tighten it to the interlock port. Using a
suitable wrench, further tighten the fitting by 1
to 2 complete turns.

3. Insert the copper tube to the sleeves and nuts
of the PT 3/8 compression fitting and nitrogen
needle cylinder.

4. Appropriately tighten the compression nuts to
complete the connection.

1. Remove the plug from the interlock port.
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Installing the Interconnect Tube – Bend 90° 
  To be installed when the axis of the agent cylinder 
discharge valve outlet ports is parallel to manifold.

1. Make sure that all agent cylinders are securely
strapped at their locations.

2. Starting at either end of a row of cylinders to be 
interconnected, insert one end of the interconnect
copper tube to the compression ring and nut of the
agent needle cylinder all the way in.

3. Properly tighten the compression nut.

4. Do the same for the other end of the tube.

Alternatively, 

1. Uninstall the compression ring and nut from the
agent needle cylinder.

2. Insert the ring and nut to the copper tube as shown
in the figure to the right.

3. Insert the tube to the agent needle cylinder and
properly tighten the compression nut.
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Installing the Interconnect Tube – Loop 

To be installed when the axis of the agent cylinder discharge valve outlet 
ports is not in-line or parallel to the longitudinal axis of manifold. Although the 
tube can be configured straight, the loop around provides for easy adjustment 
to misalignment of needle cylinders (valve actuators) it connects and quick 
installation. 

Interconnect tube – loop type installed in agent cylinders having their discharge valve outlet ports positioned at 90° angle 
to the longitudinal axis of the manifold.  
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CYLINDER STRAP 
P/N: AFC-ST and AFC-PST

DESCRIPTION 
The AFC-227 cylinder strap is used to fasten and secure the agent 
cylinders in place. The cylinder strap is provided as a set which includes 
the steel straps, channel struts, bolts, nuts, washers, and end caps. The 
channel strut can be readily bolted or welded to rigid walls or fabricated 
steel frames. 

ORDERING INFORMATION 
Specify part number when ordering. 

Part No. Cylinder Partner 

AFC-ST01 
AFC-ST02
AFC-PST01 
AFC-PST02 

AFC-227 agent cylinder AFC- 26, 40, 63, 89, 115 
AFC-227 agent cylinder AFC-175
AFC-P227 agent cylinder AFC-P63, P68, P115    
AFC-P227 agent cylinder AFC-P175

TECHNICAL INFORMATION 
Approval for use with AFC-227/AFC-P227........................................... UL, FM 

Material 
Cylinder strap ...................................................... Cold rolled SPCC steel 
Channel strut ..................................................... Structural steel (SS400) 
Bolts, nuts, and washers ................................... Structural steel (SS400) 
Channel end cap ........................................................................... Plastic 

Finish 
Cylinder strap ........................................................ Black powder coating 
Channel strut ............................................................. Hot dip galvanizing 

Weight 
AFC-ST01.............................................................. 1.4 ~ 1.6 kg / 2 sets 
AFC-ST02................................................................ 2.8 ~ 3.0 kg /2 sets 

Dimensions ............................................................................. See next page 

Cylinder Strap for AFC-227 Agent Cylinders (P/N: AFC-ST-01,02) Cylinder Strap for AFC-P227 Agent Cylinders (P/N: AFC-PST-01,02) 

AFC-227 cylinder strap components AFC-P227 cylinder strap components 
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AFC-ST Series Cylinder Strap Dimensions 

AFC-PST Series Cylinder Strap Dimensions 

Dimensions and recommended installation location of cylinder strap 

Strap 
Model No. 

Cylinder 
Model No. 

R 
(mm) 

L/ LL 
(mm) 

H1* 
(mm) 

H2* 
(mm) 

AFC-ST01 

AFC-26 175 427 130 260 

AFC-40 175 427 130 410 

AFC-63 175 427 250 560 

AFC-68 175 427 250 615 

AFC-89 175 427 250 840 

AFC-115 175 427 250 1,140 

AFC-ST02 AFC-175 225 515 250 1,000 

AFC-PST01

AFC-P63 175 736 250 560 

AFC-P68 175 736 250 615 

AFC-P89 175 736 250 840 

AFC-P115 175 736 250 1,140 

AFC-PST02 AFC-P175 225 844 250 1,000 

* Tolerance: ± 5 mm

AFC-227 Cylinder Assembly AFC-P227 Cylinder Assembly 
H1, H2:  Recommended installation distance of cylinder strap assemblies at channel 

strut bolt center to the foot (bottom) of cylinder. 

H2 

H1 
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WARNING PLATE - INSIDE 
P/N: AFC-WP-002-IN 

DESCRIPTION 
The warning plate - inside enables the person in the protected space to be 
aware that an HFC-227ea clean agent fire extinguishing system is installed. 
It also provides safety instruction relevant to the condition of hazard therein. 
The warning plate-inside shall be mounted at various appropriate locations 
inside the protected space. 

TECHNICAL INFORMATION 
Approval for use with AFC-227/AFC-P227..... Not within scope of UL and FM 
Plate Size (Width x Height) .......................... 270 x 180 mm (10.63 x 7.09 in) 
Plate Thickness .................................................................... 1.0 mm (0.04 in) 
Plate Material ................................................................................. Aluminum 
Mounting Hole Size .............................................................. 5.0 mm (0.20 in) 
Mounting Screw Material .................................................... STS304 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-WP-002-IN HFC-227ea warning plate – inside 
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WARNING PLATE - OUTSIDE 
P/N: AFC-WP-001-OUH 

DESCRIPTION 
The warning plate – outside enables the person entering a protected space 
to be aware that an HFC-227ea clean agent fire extinguishing system is 
installed. It also provides relevant safety instructions regarding the condition 
of hazard therein. The warning plate – outside shall be mounted outside and 
at the entrance(s) to the protected space. 

TECHNICAL INFORMATION 
Approval for use with AFC-227/AFC-P227.... Not within scope of UL and FM 
Plate Size (Width x Height) ............................ 205 x 180 mm (8.07 x 7.09 in) 
Plate Thickness .................................................................... 1.0 mm (0.04 in) 
Plate Material ................................................................................. Aluminum 
Mounting Hole Size .............................................................. 5.0 mm (0.20 in) 
Mounting Screw Material ................................................................... STS304 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-WP-001-OUH HFC-227ea warning plate - outside 
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MAIN SIGN PLATE 
P/N: AFC-MP01 

DESCRIPTION 
The main sign plate is used to label for quick visual identification of main 
agent cylinder banks, actuation boxes and manual stations from the reserve 
units. It is provided with mounting screws for quick and easy installation. 

TECHNICAL INFORMATION 
Approval for use with AFC-227/AFC-P227.... Not within scope of UL and FM 
Plate Size (W x H) ................................................ 150 x 65 mm (5.9 x 2.6 in) 
Plate Thickness .................................................................... 1.0 mm (0.04 in) 
Plate Material ................................................................................. Aluminum 
Mounting Hole Size .............................................................. 5.0 mm (0.20 in) 
Mounting Screw Material ................................................................... STS304 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-MP01 Main sign plate 
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RESERVE SIGN PLATE 
P/N: AFC-RP01

DESCRIPTION 
The reserve sign plate is used to label for quick visual identification of reserve 
agent cylinder banks, actuation boxes and manual stations from the main 
units. It is provided with mounting screws for quick and easy installation.

TECHNICAL INFORMATION 
Approval for use with AFC-227/AFC-P227..... Not within scope of UL and FM 
Plate Size (Width x Height) .................................. 150 x 65 mm (5.9 x 2.6 in) 
Plate Thickness .................................................................... 1.0 mm (0.04 in) 
Plate Material ................................................................................. Aluminum 
Mounting Hole Size .............................................................. 5.0 mm (0.20 in) 
Mounting Screw Material ................................................................... STS304 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-RP01 Reserve sign plate 
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AFC-227 AGENT CYLINDER LABEL 
PN: AFC-227-CL

DESCRIPTION 
The agent cylinder label provides detailed information regarding the 
contents of the cylinder. It also contains instructions on how to handle, 
install, operate, inspect, and maintain the cylinder-valve assembly.  

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227......................................... UL, FM 

Materials ................................................................... UL Listed label materials  

Label size (width x height) ........................ 279.4mm (11in) x 172mm (6.77in) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-227-CL AFC-227 HFC-227ea Cylinder Label 
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AFC-P227 AGENT CYLINDER LABEL 
PN: AFC-P227-CL

DESCRIPTION 
The agent cylinder label provides detailed information regarding the contents 
of the cylinder. It also contains instructions on how to handle, install, operate, 
inspect and maintain the cylinder-valve assembly. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227 ....................................... UL, FM 

Materials .................................................................. UL Listed label materials  

Label size (width x height) ........................ 279.4mm (11in) x 172mm (6.77in) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-P227-CL AFC-P227 HFC-227ea Cylinder Label 

Page 1 of 1 

American Fire Control LLC. | 255 S Orange Ave, Orlando, FL32801 USA. | Tel: +1 607 252 6814 | sales@american-afc.com | www.a m e r i c a n - a f c . c o m
All specifications and other information  shown were current as of document revision date and are subject to change without notice. Form No.AFC-32842-24

 HFC-227ea AFC-227/AFC-P227
System Component Datasheet 

UL File Number: EX29550 
FM Approval PID: PR472172 



AFC-P227 NITROGEN DRIVER CYLINDER LABEL 
PN: AFC-P227-CL2

DESCRIPTION 
The nitrogen driver cylinder label provides detailed information regarding the 
contents of the cylinder. It also contains instructions on how to handle, install, 
operate, inspect and maintain the cylinder-valve assembly. 

TECHNICAL INFORMATION 
Approvals for use with AFC-227/AFC-P227......................................... UL, FM 

Materials ................................................................... UL Listed label materials  

Label size (width x height) ........................ 279.4mm (11in) x 144mm (5.67in) 

ORDERING INFORMATION 
Specify part number and description when ordering. 

Part No. Description 

AFC-P227-CL2 AFC-P227 Nitrogen Driver Cylinder Label 
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Sr. # Description Brand Name Model 

1.1 OS&Y Gate Valve American Fire Control A-3000

1.2 OS&Y Gate Valve Mueller R-MFP2

2.1 Swing Check Valve American Fire Control A-3150

2.2 Swing Check Valve Mueller A2122 

3 Water Flow Switch Potter VSR 

4 Supervisory / Tamper Switch Potter OSYSU 

5 Pressure Guge AGF 7500 

6 Test & Drain Valve GIACOMINI A61 

7 Pressure Reducing Valve CLA-VAL 90G-21 
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• Complies with AWWA C515 standard
• Flanged end to ANSI B16.1 Class 125/ANSI B16.42 Class 150/BS EN1092‐2 PN16
• Size Range: Available in sizes ranging from 2.5" to 12"
• Max working pressure: 300PSI (21 bar) /Max testing pressure: 600PSI (42bar)
• Working Temperature: 0°C to 80°C (32°F to 176°F)
• Fusion‐bonded epoxy coating inside and outside complying with AWWA C550 standards
• Approvals: UL listed , FM approved

DIMENSIONS

PART LIST

SPECIFICATIONS

A‐3000  OS&Y Resilient Wedge Gate Valve ‐ Flanged Ends

VALVE SIZE 2.5” 3” 4” 6” 8” 10” 12”
WEIGHT LB (KG) 46.3 (21)  64 (29) 79.4 (36) 136.7 (62) 213.8 (97) 315.3 (143) 425.5 (193)

WEIGHTS

ID PART MATERIAL

1 Valve Body Ductile Iron ASTM A536  65‐45‐12
2 Resilient Wedge Ductile Iron ASTM A536/EPDM ASTM D2000
3 Wedge Nut Stainless Steel 304
4 Dowel Pin Stainless Steel 304
5 Stem Back Seat O‐Ring EPDM ASTM D2000
6 Bonnet Gasket EPDM ASTM D2000
7 Bonnet Ductile Iron ASTM A536
8 Packing PTFE  Graphite 
9 Threaded Rod Stainless Steel 304
10 Gland Ductile Iron ASTM A536  65‐45‐12
11 Gland Nut Stainless Steel 304
12 Yoke Ductile Iron ASTM A536  65‐45‐12
13 Handwheel Ductile Iron ASTM A536  65‐45‐12
14 Handwheel Nut C95400 Aluminum Bronze
15 Stem Stainless Steel 304
16 Bolt Stainless Steel 304
17 Yoke Screw C95400 Aluminum Bronze
18 NPT Plug C95400 Aluminum Bronze

SIZE L H   OPEN H CLOSED A D E
IN. MM. IN. MM. IN. MM. IN. MM. IN. MM. IN. MM. IN. MM.
2.5 65 7.48 190 16.96 431 14.56 370 0.70 18 7 178 7.87 200
3 80 7.99 203 18.46 469 16.53 420 0.74 19 7.51 191 7.87 200
4 100 9.01 229 21.22 539 17.59 447 0.94 24 9.01 229 10.24 260
6 150 10.51 267 28.18 716 23.89 607 0.98 25 10.98 279 12.39 315
8 200 11.49 292 36.29 922 29.68 754 1.14 29 13.50 343 14.75 375
10 250 12.99 330 44.64 1134 35.03 890 1.18 30 15.98 406 16.37 416
12 300 14.01 356 51.96 1320 40.59 1031 1.25 32 19.01 483 17.51 445

The American A‐3000 Flange OS&Y (Outside Screw and Yoke) Gate Valve is a reliable and 
robust valve designed for various industrial applications. This valve complies with the 
AWWA C515 standard ensuring high‐quality performance and adherence to industry 
standards. It features a heavy‐duty handwheel and attachment nut and high‐quality 
graphite packing.
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DIMENSIONS 

PART LIST

SPECIFICATIONS 

A‐3150 Swing Check Valve ‐ Flanged Ends

The American A-3150 Swing check valves are designed only for fire protection services, also referred 
to as non-return, retention, or one-way valve, a check valve is designed to only allow the flow of water 
in one direction, a swing type clapper is found inside the valve which is spring loaded preventing water 
from flowing in a return direction.

• Meet or exceed the requirements of AWWA C508 Standard,
• Full waterway designed
• Max working pressure:300PSI (21 bar) /Max testing pressure 600PSI (42bar)
• Approvals:UL listed, FM approved
• Flanged ends to ANSI B 16.1 class 125 or ANSI B16.42 class 150
• Min/Max working temperature: 0°C to 80°C (32°F to 176°F)

• The interior and exterior of the valve coated with fusion-bonded epoxy in
accordance with ANSI/AWWA C550

COATINGS

ID PART MATERIAL
1 Valve Body Ductile Iron ASTM, A536 65‐45‐12
2 Cover Ductile Iron ASTM, A536 65‐45‐12
3 Gasket EPDM ASTM D2000
4 Clapper Arm Ductile Iron ASTM, A536 65‐45‐12
5 Disc Ring EPDM ASTM D2000
6 Disc Ductile Iron ASTM, A536 65‐45‐12
7 Retainer Washer Bronze ASTM A148
8 Hinge Pin Stainless Steel ASTM A276, 304
9 Pin Plug Stainless Steel ASTM A276, 304
10 Seat Ring Bronze ASTM A148

IN DN L H
2” DN50 8” 5.6”
2.5” DN65 8.5” 5.8”
3” DN80 9.5” 6.4”
4” DN100 11.5” 6.8”
6” DN150 14” 9.2”
8” DN200 19.5” 11.8”
10” DN250 24.5” 13.7”
12” DN300 27.5” 16.5”

VALVE SIZE 2” 2.5” 3” 4” 6” 8” 10” 12”
WEIGHT LB (KG) 33(15) 44(20) 55(25) 75(34) 143(65) 251(114) 408(185) 617(280)

WEIGHTS

TECHNICALLY ACCEPTABLE
30/07/23

APPROVAL OF THIS DOCUMENT DOES NOT RELIEVE

VENDOR OF HIS RESPONSIBILITY FOR DESIGN,

FABRICATION, AND PERFORMANCE OF THE EQUIPMENT

FURNISHED.



Lynx Contracting Company
P.O.Box: 341904
Riyadh, Ar Riyāḍ 11333
P: +966 0506249251

Project: 004 Jawharat Mall - Jeddah
Jeddah

Jeddah, Makkah

Submittal #COM-1873.0 - Fire Fighting Valves 
COM - Material Submittal

Distribution Summary
Distributed by Ubada Dange (Contractor Main - Lynx Contracting Company) on Oct 11, 2023

To Omar Turk (Contractor Main - Lynx Contracting Company), Abdulllah Shalan (Contractor Main - Lynx Contracting Company),
Read Sabbah (Contractor Main - Lynx Contracting Company)

Message FOR CONST. --REFER TO THE CONSULTANT COMMENTS

Attachments Jawhart Jeddah Mall FF Valve MTS Rv-0.pdf, 12 - MAR - firefighting valves.pdf 

Name Response Attachments Comments

Naseem Yousef Anaqerh
(Consultant - Echo Architecture)

Approved as Noted Approved as noted subject to :
- all maerials are UL/FM approved .
- all material to comply with specifaction and 
project documents.
- Alarm Check Valve type H with variable 
pressure trim with retard chamber and motor 
gong .
- Butterfly valves for shops only .
- follow detail of installtion as per drawing and 
NFPA  recommendation  .

Ahmad Basheer (Contractor Main - Lynx
Contracting Company)

For Record Only

Revision 0 Submittal Manager Ubada Dange (Contractor Main - Lynx Contracting
Company)

Status Closed Date Created Oct 1, 2023

Issue Date Oct 1, 2023 Spec Section COM - Material Submittal

Responsible
Contractor

SC - Injaz Technical for Contracting Est. Received From

Received Date Submit By

Final Due Date Oct 9, 2023 Lead Time

Cost Code 5112500-15500 - FIRE PROTECTION

Location Mechanical Type Manufacturer Data & Specs

Approvers Nisar Ahmed (Contractor Main - Lynx Contracting Company), Ali Danon (Contractor Main - Lynx Contracting Company), Ahmad
Basheer (Contractor Main - Lynx Contracting Company), Syed Fizan (Contractor Main - Lynx Contracting Company), Marko Injac
(Contractor Main - Lynx Contracting Company), Feras Jabr (Contractor Main - Lynx Contracting Company), Naseem Yousef
Anaqerh (Consultant - Echo Architecture), Mohammed Jamal (Consultant - Echo Architecture), Ibrahim Quraishi (Consultant -
Echo Architecture)

Ball in Court

Distribution Syed Fizan (Contractor Main - Lynx Contracting Company)

Description Submitted Material List:
1) OS&Y Gate Valve - American Fire Control.
2) Swing Check Valve - American Fire Control.

Lynx Contracting Company Page 1 of 2 Printed On: Oct 11, 2023 11:16 AM +03

https://storage.procore.com/v4/d/me-south-1/prostore-me01/companies/972834359949265/01HBNETEMJH7PMCP4GQ1PKMF0S?sig=74ea21363022c44ec4e4c037b12f49b88c1b9e941c3d1495f9933eac2eec1258
https://storage.procore.com/v4/d/me-south-1/prostore-me01/companies/972834359949265/01HBNETEMANSPGS2RZRP5AFVCF?sig=c9338c15f53959197862d95d5d10b6a0e5d3c124846187a6684a7121ebfd7832


3) Supervisory Switch - Potter.
4) Flow Switch - Potter.
5) Test & Drain Valve - HD Fire.
6) Pressure Gauge - AGF.
7) Alarm Check Valve - HD Fire.
8) Butterfly Valve - American Fire Control.

Submittal Workflow

Name Sent Date Due Date Returned Date Response Attachments

General Information
Attachments

12 - MAR - firefighting valves.pdf 
Jawhart Jeddah Mall FF Valve MTS Rv-
0.pdf

Ubada Dange Oct 3, 2023 Oct 1, 2023 Submitted

Nisar Ahmed Oct 1, 2023 Oct 5, 2023 Oct 2, 2023 For Record Only

Ali Danon Oct 1, 2023 Oct 5, 2023 Pending

Ahmad Basheer Oct 2, 2023 Oct 7, 2023 Oct 10, 2023 For Record Only

Comment for approval

Syed Fizan Oct 2, 2023 Oct 7, 2023 Pending

Marko Injac Oct 2, 2023 Oct 7, 2023 Pending

Feras Jabr Oct 2, 2023 Oct 7, 2023 Pending

Naseem
Yousef Anaqerh

Oct 10, 2023 Oct 9, 2023 Oct 11, 2023 Approved as Noted

Comment Approved as noted subject to :
- all maerials are UL/FM approved .
- all material to comply with specifaction and project documents.
- Alarm Check Valve type H with variable pressure trim with retard chamber and motor 
gong .
- Butterfly valves for shops only .
- follow detail of installtion as per drawing and NFPA  recommendation  .

Mohammed Jamal Oct 10, 2023 Oct 9, 2023 Pending

Ibrahim Quraishi Oct 10, 2023 Oct 9, 2023 Pending

Submittal #COM-1873.0 - Fire Fighting Valves Project: 004 Jawharat Mall - Jeddah

Lynx Contracting Company Page 2 of 2 Printed On: Oct 11, 2023 11:16 AM +03

https://us02.procore.com/562949953673206/project/submittal_logs/document_downloader?attachment_id=562950557074346&item_id=562949958994408&item_type=SubmittalLog&project_id=562949953673206&source=coversheet
https://us02.procore.com/562949953673206/project/submittal_logs/document_downloader?attachment_id=562950557074367&item_id=562949958994408&item_type=SubmittalLog&project_id=562949953673206&source=coversheet
https://us02.procore.com/562949953673206/project/submittal_logs/document_downloader?attachment_id=562950557074367&item_id=562949958994408&item_type=SubmittalLog&project_id=562949953673206&source=coversheet
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Material List 

Sr.# Description Brand Name Model 

1.1 OS&Y Gate Valve American Fire Control A-3000 

1.2 OS&Y Gate Valve Mueller R-MFP2

2 Swing Check Valve American Fire Control A-3150 

3 Water Flow Switch Potter VSR 

4 Suppervisory / Tamper Switch Potter OSYSU 

5.1 Pressure Guge Ashcroft 1005P 

5.2 Pressure G uge AGF 7500 

6.1 Test & Drain Valve American Fire Control TDF-100 

6.2 Test & Drain Valve GIACOMINI A61 



 

 

1   NHC Program – Document Submittal Form        

Material Submittal  

Submittal Ref: RAC-AEC-MK27-TSL-MEC-0035 Rev No: 00 Date: 04/07/2024 

Program Title: Developmental Housing Program of Saudi Arabia 

Project Title: AL-SADAN, Jeddah, P1&P3, (Contract # 23001513) 

The Employer: National Housing Company (NHC) 

Third party: Dar AL Riyadh 

Consultant: Al Mnabr Consulting Engineering 

Contractor: REZAIK ABDULAH SAEID ALGEDRAWY ALSEBAITY AND PARTNERS COMPANY LTD.  
 

Guidance notes: 

The submission should only include documents which are deemed compliant with the SOPR, Applicable Codes and have been reviewed and coordinated between 

the Contractor and Designer (and Engineer if applicable) and should include any authorised variations/changes as instructed. 

Review Discipline:  

Architectural          ☐ Structural/Civil    ☐ MECH/Plumb           ☒ Elec.            ☐ Others (specify)  ☐  

Material Details: DAR AL RIYADH Review 

Notes: DAR AL RIYADH review will recommend either Objection or No Objection to each item. Non-Objected shall be 

issued to the NHC with the recommendation to approve. Objected shall be returned to the Contractor with an Objection 

report. 

 

 

Proposed by: REZAIK AL GEDRAWY CO. The Consultant (Designer & The Engineer) 

 

Sign/Stamp 

 

 

Sign/Stamp 

 

Material Information Checklist 

Location/element 

Ref: 
Mechanical Works  Drawing/Specification ☐ 

Specified Material: FIREFIGHTING VALVES AND SPRINKLER SYSTEM Product Datasheet ☒ 

Proposed Material: FIREFIGHTING VALVES AND SPRINKLER SYSTEM 
Compliance 

Certificates/Documents 
☒ 

Manufacturer & 

Product code ref: United Diamond Contractors Company. Compliance Statement ☒ 

Remarks/Notes: Pre-Qualification Approved - RAC-AEC-MK27-SAT-MEC-0027 Sample (available) ☒ 

 

THE ENGINEER* 

Review Date:  Rejected Approved 

Signed: 

 

Print Name:    

     

PMC 

Recommendations to 

NHC Date: 

 

Objection 
No 

Objection 
Signed: 

 

Print Name:    

 

NHC 

Review Date:  

Objection 
No 

Objection 
Signed: 

 

Print Name:    

 

DELL
with out background

Almnabr
Typewriter
4-7-2024

Almnabr
Typewriter
M.abdelrrhman

Almnabr
Typewriter
Approved ,all missing government certificate should be provide with technical submittal , test and country of region shall be submit ,comply with NFPA  , shamble board shall be submit ,final approval as per NHC

Almnabr
Typewriter
M.abdelrrhman

DELL
New Stamp

Dar
Typewriter
07-07-2024

Dar
Typewriter
Amanullah khan

 Sahul Hameed
Accepted

 Sahul Hameed
Free Text
SAHUL

 Sahul Hameed
Free Text
07.07.24

 Osama Abunema
Signature



Dar
Typewriter
Dar Review Comments: - No Objection subject to complying with following comments:

- Verified the sample board on page no: 05 and found acceptable.

- The design and installation of all fire protection systems shall comply with NFPA standards and civil defense requirements.

- All expired certificates shall be renewed and updated.

- Firefighting material  handling, storage, and testing shall be as per manufacturer recommendation and approved method of statements.

- Warranty certificate shall be as per project SOPR requirements.  

- Subject to approval/compliance/coordination of all authority requirements and other disciplines.

- Comply with engineer comments.

- Final approval shall be subjected to testing and commissioning of all firefighting material and local civil defense authority requirements and acceptance.





Supplier Approval Request 

Submittal Ref: RAC-AEC-MK27-SAT-MEC-0027 Rev No: 00 Date: 20/02/2024 

Program Title: Developmental Housing Program of Saudi Arabia 

Project Title: AL-SADAN, Jeddah, P1&P3, (Contract # 23001513) 

The Employer: National Housing Company (NHC) 

Third party: Dar AL Riyadh 

Consultant: Al Mnabr Consulting Engineering 

Contractor: REZAIK ABDULAH SAEID ALGEDRAWY ALSEBAITY AND PARTNERS COMPANY LTD. 

Guidance notes: 

The submission should only include documents which are deemed compliant with the SOPR, Applicable Codes and have been reviewed and coordinated between the 

Contractor and Designer (and Engineer if applicable) and should include any authorised variations/changes as instructed. 

Review Discipline: 

Architectural ☐ Structural/Civil ☐ MECH/Plumb ☐ Elec. ☐ Others (specify) ☐ 

Document Details: √ DAR AL RIYADH Review 

Notes: DAR AL RIYADH review will recommend either Objection or No Objection to each item. Non-Objected shall be issued to the 

NHC with the recommendation to approve. Objected shall be returned to the Contractor with an Objection report. 

The Title: Pre-Qualification of United Diamond Contractors Co. 

Proposed by: REZAIK AL GEDRAWY CO. The Consultant (Designer & The Engineer) 

Sign/Stamp Sign/Stamp 

S. No: Document Title/Description: Reference No: Rev No: Remarks 

1 
Pre-Qualification of 
United Diamond 

Contractors Co. 

Attached file 

Reviewed for compliance by: 

Notes: The Engineer* shall review and approve when the Supervision Consultant differs from the Designer only. DAR AL RIYADH shall only issue recommendations based 

upon ‘No Objection’ to the Client. Any ‘Objections’ shall be returned to the Contractor with a review report for action and may be copied to the NHC when necessary. 

THE ENGINEER* 

Review Date: Rejected Approved 

Signed: 
Print Name: 

PMC 

Recommendations to 

NHC Date: Objection 
No 

Objection 
Signed: 

Print Name: 

NHC 

Review Date: 
Objection 

No 

Objection 
Signed: 

Print Name: 

1 

almnabrAcount
Typewriter
M.abdelrhman

DELL
New Stamp

almnabrAcount
Typewriter
21-02-2024

almnabrAcount
Typewriter
M.abdelrhman

almnabrAcount
Typewriter
Approved ,all missing government certificate should be provide with technical submittal , test and country of region shall be submit in technical selection with highlight selection ,installation and material shall be as per NFPA approval

DELL
with out background

Dar
Typewriter
26-02-2024

Dar
Typewriter
Amanullah khan

Dar
Typewriter
Dar Review Comments: 1. No objection for the proposed  supplier.

2. All the fire fighting material shall be signed by third party consultant and 

    attached the photos for NHC\DAR approval in the material submittal   

3. All legal documents to be valid and updated during delivery.

 Sahul Hameed
Free Text
SAHUL

 Sahul Hameed
Accepted

 Sahul Hameed
Free Text
04.03.24

 Sahul Hameed
Signature



 

 
 
 

  
 

 

 

 

 

TECHNICAL SUBMITTAL 
 

 

 
Date : 1 July 2024 

 

Project Name : El Sadan Society Jeddah 
Client : National Housing Company 
Consultant : Dar Al Riyadh 
FF Consultant : Al Mnabr Consultng 
Main Contractor : Rezaik Al Gedrawy Company 
FF Supplier : United Diamond Contractors 

Scope Of Work 
: 1- Fire Fighting Valves – AFC 

2- Fire Fighting Valves 
3- Sprinkler System 

Ref. # : UDC-P698-ME-FF-MAT-002 



 

 
 
 

  
 

 

 

INDEX 
 

 

 

 

Sr. # Description 

1 Fire Fighting Valves – AFC 
2 Fire Fighting Valves 
3 Sprinkler System 

 
 

 

 

 

 

 



• Complies with AWWA C515 standard
• End Connections: Groove to AWWA C606
• Size Range: Available in sizes ranging from 2.5" to 12"
• Max working pressure: 300PSI (21 bar) /Max testing pressure: 600PSI (42bar)
• Working Temperature: 0°C to 80°C (32°F to 176°F)
• Fusion‐bonded epoxy coating inside and outside complying with AWWA C550 standards
• Approvals: UL listed , FM approved

DIMENSIONS

PART LIST 

SPECIFICATIONS

AG‐3000 OS&Y Resilient Wedge Gate Valve ‐ Grooved Ends

VALVE SIZE 2.5” 3” 4” 6” 8” 10” 12”
WEIGHT LB (KG) 36.4(16.5) 48.5(22) 57.3(26) 105.8(48) 158.7(72) 240.3(109) 337.3(153)

WEIGHTS

ID PART MATERIAL

1 Valve Body Ductile Iron ASTM A536  65‐45‐12

2 Resilient Wedge Ductile Iron ASTM A536/EPDM ASTM D2000

3 Wedge Nut Stainless Steel 304

4 Dowel Pin Stainless Steel 304

5 Stem Back Seat O‐Ring EPDM ASTM D2000

6 Bonnet Gasket EPDM ASTM D2000

7 Bonnet Ductile Iron ASTM A536

8 Packing PTFE  Graphite 

9 Threaded Rod Stainless Steel 304

10 Gland Ductile Iron ASTM A536  65‐45‐12

11 Gland Nut Stainless Steel 304

12 Yoke Ductile Iron ASTM A536  65‐45‐12

13 Handwheel Ductile Iron ASTM A536  65‐45‐12

14 Handwheel Nut C95400 Aluminum Bronze

15 Stem Stainless Steel 304

16 Bolt Stainless Steel 304

17 Yoke Screw C95400 Aluminum Bronze

18 NPT Plug C95400 Aluminum Bronze

SIZE L H OPEN H CLOSED E D
IN. MM. IN. MM. IN. MM. IN. MM. IN. MM. IN. MM.
2.5 65 7.48 190 16.96 431 14.56 370 7.87 200 2.99 76
3 80 7.99 203 18.46 469 16.53 420 7.87 200 3.5 88.9
4 100 9.01 229 21.22 539 17.59 447 10.24 260 4.5 114.3
6 150 10.51 267 28.18 716 23.89 607 12.39 315 6.62 168.3
8 200 11.49 292 36.29 922 29.68 754 14.75 375 8.62 219.1
10 250 12.99 330 44.64 1134 35.03 890 16.37 416 10.74 273
12 300 14.01 356 51.96 1320 40.59 1031 17.51 445 12.75 323.9

The American AG‐3000 Grooved OS&Y (Outside Screw and Yoke) Gate Valve is a reliable and 
robust valve designed for various industrial applications. This valve complies with the AWWA 
C515 standard ensuring high‐quality performance and adherence to industry standards. It 
features a heavy‐duty handwheel and attachment nut and high‐quality graphite.

a.sindhu
Polygonal Line

a.sindhu
Highlight

a.sindhu
Polygonal Line



DIMENSIONS 

PART LIST

AG‐3500 Swing Check Valve – Grooved Ends

The American AG-3500 Grooved swing check valves are designed to exclusively 
permit the flow of water in one direction. Inside the valve a swing-type clapper 
equipped with a spring mechanism ensures that water can only move in the 
intended direction preventing any backflow. This critical feature is essential for 
maintaining the effectiveness and reliability of fire protection systems. 

SPECIFICATIONS 
• Grooved dimensions comply with metric or AWWA C606 standard
• Max working pressure:350PSI (24 bar) /Max testing pressure 700PSI (48 bar)
• Approvals: UL listed, FM approved
• Min/Max working temperature: 0°C to 80°C (32°F to 176°F)
• Application: indoor and outdoor use
• Installation: horizontal or vertical

• The interior and exterior of the valve coated with fusion-bonded epoxy in
accordance with ANSI/AWWA C550 or painting according to request

COATINGS

ID PART MATERIAL
1 Valve Body Ductile Iron ASTM, A536 65‐45‐12
2 Clapper Stainless Steel ASTM A276, 304
3 Coil Spring Stainless Steel ASTM A276, 304

4 Nut Stainless Steel ASTM A276, 304
5 Bolt Stainless Steel ASTM A276, 304
6 Spring Washer Stainless Steel ASTM A276, 304
7 Seal Ring EPDM ASTM D2000
8 Seat Bronze , C95400
9 Drain Plug Stainless Steel ASTM A276, 304
10 Pin Plug Stainless Steel ASTM A276, 304
11 Gasket EPDM ASTM D2000
12 Hinge Pin Stainless Steel ASTM A276, 304

IN DN A B D1 D2 L
2” DN50 0.31” 0.63” 2.25” 2.37” 6.65”
2.5” DN65 0.31” 0.63” 2.84” 2.99” 7.12”
3” DN80 0.31” 0.63” 3.34” 3.50” 7.79”
4” DN100 0.37” 0.63” 4.33” 4.50” 8.42”
6” DN150 0.37” 0.63” 6.33” 6.62” 10.63”
8” DN200 0.44” 0.75” 8.44” 8.63” 12.80”
10” DN250 0.50” 0.75” 10.75” 10.55” 17.99”
12” DN300 0.50” 0.75” 12.75” 12.53” 21.06”

VALVE SIZE 2” 2.5” 3” 4” 6” 8” 10” 12”
WEIGHT LB 

(KG)

6.17

(2.80)

10.14

(4.60)

13.66

(6.20)

19.62

(8.90)

44.75

(20.30)

78.70

(35.70)

124.12

(56.30)

173.72

(78.80)

WEIGHTS

a.sindhu
Polygonal Line
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• Complies with AWWA C515 standard
• Flanged end to ANSI B16.1 Class 125/ANSI B16.42 Class 150/BS EN1092‐2 PN16
• Size Range: Available in sizes ranging from 2.5" to 12"
• Max working pressure: 300PSI (21 bar) /Max testing pressure: 600PSI (42bar)
• Working Temperature: 0°C to 80°C (32°F to 176°F)
• Fusion‐bonded epoxy coating inside and outside complying with AWWA C550 standards
• Approvals: UL listed , FM approved

DIMENSIONS

PART LIST

SPECIFICATIONS

A‐3000  OS&Y Resilient Wedge Gate Valve ‐ Flanged Ends

VALVE SIZE 2.5” 3” 4” 6” 8” 10” 12”
WEIGHT LB (KG) 46.3 (21)  64 (29) 79.4 (36) 136.7 (62) 213.8 (97) 315.3 (143) 425.5 (193)

WEIGHTS

ID PART MATERIAL

1 Valve Body Ductile Iron ASTM A536  65‐45‐12

2 Resilient Wedge Ductile Iron ASTM A536/EPDM ASTM D2000

3 Wedge Nut Stainless Steel 304

4 Dowel Pin Stainless Steel 304

5 Stem Back Seat O‐Ring EPDM ASTM D2000

6 Bonnet Gasket EPDM ASTM D2000

7 Bonnet Ductile Iron ASTM A536

8 Packing PTFE  Graphite 

9 Threaded Rod Stainless Steel 304

10 Gland Ductile Iron ASTM A536  65‐45‐12

11 Gland Nut Stainless Steel 304

12 Yoke Ductile Iron ASTM A536  65‐45‐12

13 Handwheel Ductile Iron ASTM A536  65‐45‐12

14 Handwheel Nut C95400 Aluminum Bronze

15 Stem Stainless Steel 304

16 Bolt Stainless Steel 304

17 Yoke Screw C95400 Aluminum Bronze

18 NPT Plug C95400 Aluminum Bronze

SIZE L H   OPEN H CLOSED A D E
IN. MM. IN. MM. IN. MM. IN. MM. IN. MM. IN. MM. IN. MM.
2.5 65 7.48 190 16.96 431 14.56 370 0.70 18 7 178 7.87 200
3 80 7.99 203 18.46 469 16.53 420 0.74 19 7.51 191 7.87 200
4 100 9.01 229 21.22 539 17.59 447 0.94 24 9.01 229 10.24 260
6 150 10.51 267 28.18 716 23.89 607 0.98 25 10.98 279 12.39 315
8 200 11.49 292 36.29 922 29.68 754 1.14 29 13.50 343 14.75 375
10 250 12.99 330 44.64 1134 35.03 890 1.18 30 15.98 406 16.37 416
12 300 14.01 356 51.96 1320 40.59 1031 1.25 32 19.01 483 17.51 445

The American A‐3000 Flange OS&Y (Outside Screw and Yoke) Gate Valve is a reliable and 
robust valve designed for various industrial applications. This valve complies with the 
AWWA C515 standard ensuring high‐quality performance and adherence to industry 
standards. It features a heavy‐duty handwheel and attachment nut and high‐quality 
graphite packing.

a.sindhu
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DIMENSIONS 

PART LIST

SPECIFICATIONS 

A‐3150 Swing Check Valve ‐ Flanged Ends

The American A-3150 Swing check valves are designed only for fire protection services, also referred 
to as non-return, retention, or one-way valve, a check valve is designed to only allow the flow of water 
in one direction, a swing type clapper is found inside the valve which is spring loaded preventing water 
from flowing in a return direction.

• Meet or exceed the requirements of AWWA C508 Standard,
• Full waterway designed
• Max working pressure:300PSI (21 bar) /Max testing pressure 600PSI (42bar)
• Approvals:UL listed, FM approved
• Flanged ends to ANSI B 16.1 class 125 or ANSI B16.42 class 150
• Min/Max working temperature: 0°C to 80°C (32°F to 176°F)

• The interior and exterior of the valve coated with fusion-bonded epoxy in
accordance with ANSI/AWWA C550

COATINGS

ID PART MATERIAL
1 Valve Body Ductile Iron ASTM, A536 65‐45‐12
2 Cover Ductile Iron ASTM, A536 65‐45‐12
3 Gasket EPDM ASTM D2000

4 Clapper Arm Ductile Iron ASTM, A536 65‐45‐12
5 Disc Ring EPDM ASTM D2000
6 Disc Ductile Iron ASTM, A536 65‐45‐12
7 Retainer Washer Bronze ASTM A148
8 Hinge Pin Stainless Steel ASTM A276, 304
9 Pin Plug Stainless Steel ASTM A276, 304
10 Seat Ring Bronze ASTM A148

IN DN L H
2” DN50 8” 5.6”
2.5” DN65 8.5” 5.8”
3” DN80 9.5” 6.4”
4” DN100 11.5” 6.8”
6” DN150 14” 9.2”
8” DN200 19.5” 11.8”
10” DN250 24.5” 13.7”
12” DN300 27.5” 16.5”

VALVE SIZE 2” 2.5” 3” 4” 6” 8” 10” 12”
WEIGHT LB (KG) 33(15) 44(20) 55(25) 75(34) 143(65) 251(114) 408(185) 617(280)

WEIGHTS
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برج الصفا، مقابل عزيز مول، أعلى شركة عبداللطيف جميل، مبنى A، الدور الثالث، مكتب رقم ٣٤٠.

الرياض:
حي الملز، شارع صلاح الدين، بجوار شركة زين، الدور الثاني، مكتب رقم ١٦.

012 6880407/0581444606
C.R.4030244617



Date: ,2024
Ref.: 0 /24

Subject: Distribution in Saudi Arabia

This is to confirm that is our authorized distributor in Saudi Arabia for
American Fire Control's range of fire protection products.

will be responsible for the distribution and support of our products throughout
the Kingdom.

We trust that this information provides the reassurance you require. Should you need any
further details or wish to discuss this matter further, please do not hesitate to contact us.

Yours sincerely,

Mark Smith
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24536211625  :ةقيثولا مقر

2025/10/21مةقيثولا ءاهتنإ خيرات2024/10/21مةقيثولا رادصإ خيرات

هماعلا تلاواقملل كديزا ةكرشيراجتلا مسلاا

ةدجيسيئرلا اهعقوم4030244617يراجتلا لجسلا مقر

قيرحلا نم ةيامحلاو ةياقولا تلاواقمصخرملا طاشنلا

قيرحلا نم ةيامحلاو ةياقولا تلاواقمةئفلا

.ةقيثولا هذه يف روكذملا طاشنلا ةلوازمل ةأشنملا هذهل يعانصلا نم�ل ايلعلا ةئيهلا صخرتو قداصت

.ةأشنملل ةيعرفلا ةيراجتلا تلاجسلا عيمجو يسيئرلا يراجتلا لجسلل ةيراس ةقيثولا هذه@



23510077332  : ةصخرلا مقر

هماعلا تلاواقملل كديزا ةكرشيراجتلا مس�ا

7)4030244617يراجتلا لجسلا مقر 7014126267(تآشنملل دحوملا مقرلا

ةدجطاشنلا ةلوازم ةقطنم26-06-1447ءاهتن�ا خيرات26-06-1444رادص�ا خيرات

قيرحلا نم ةيامحلاو ةياقولا داومو تادعمو ةزهج� ةلمجلاب عيبلاصخرملا طاشنلا

تادعملاو ةزهج�ا

اهل تردصأ دقو هلاعأ حضوملا طاشنلا ةلوازمل ةيماظنلا تاطارتش�او تاءارج�ا ةفاك تفوتسأ دق هلاعأ ةحضوملا ةأشنملا نأب يعانصلا نم�ل ايلعلا ةئيهلا دهشت
.روكذملا طاشنلا ةلوازمل اهل حرصم ةأشنمك ةصخرلا هذه

:// . . يعانصلا نم�ل ايلعلا ةئيهلا ةصنم ىلع لوخدلا ءاجرلا ةصخرلا ةيحلاص نم ققحتلل  @
لوعفملا يراس يراجتلا لجسلا نوكي نا ىلع ،هلاعأ روكذملا يراجتلا لجسلا يف طاشنلا دوجو بلطتي @



23510077332  : ةصخرلا مقر

هماعلا تلاواقملل كديزا ةكرشيراجتلا مس�ا

7)4030244617يراجتلا لجسلا مقر 7014126267(تآشنملل دحوملا مقرلا

ةدجطاشنلا ةلوازم ةقطنم26-06-1447ءاهتن�ا خيرات26-06-1444رادص�ا خيرات

قيرحلا نم ةيامحلاو ةياقولا داومو تادعمو ةزهج� ةلمجلاب عيبلاصخرملا طاشنلا

تادعملاو ةزهج�ا

اهل تردصأ دقو هلاعأ حضوملا طاشنلا ةلوازمل ةيماظنلا تاطارتش�او تاءارج�ا ةفاك تفوتسأ دق هلاعأ ةحضوملا ةأشنملا نأب يعانصلا نم�ل ايلعلا ةئيهلا دهشت
.روكذملا طاشنلا ةلوازمل اهل حرصم ةأشنمك ةصخرلا هذه

:// . . يعانصلا نم�ل ايلعلا ةئيهلا ةصنم ىلع لوخدلا ءاجرلا ةصخرلا ةيحلاص نم ققحتلل  @
لوعفملا يراس يراجتلا لجسلا نوكي نا ىلع ،هلاعأ روكذملا يراجتلا لجسلا يف طاشنلا دوجو بلطتي @



23513101632  : ةصخرلا مقر

ةملاسلا ةزهجلا كديزا ةكرشيراجتلا مس�ا

7)4032263141يراجتلا لجسلا مقر 7031299865(تآشنملل دحوملا مقرلا

فئاطلاطاشنلا ةلوازم ةقطنم27-05-1448ءاهتن�ا خيرات27-05-1445رادص�ا خيرات

ذاقن�او ءافط�ا تادعمل ةئزجتلاب عيبلاصخرملا طاشنلا

تادعملاو ةزهج�ا

اهل تردصأ دقو هلاعأ حضوملا طاشنلا ةلوازمل ةيماظنلا تاطارتش�او تاءارج�ا ةفاك تفوتسأ دق هلاعأ ةحضوملا ةأشنملا نأب يعانصلا نم�ل ايلعلا ةئيهلا دهشت
.روكذملا طاشنلا ةلوازمل اهل حرصم ةأشنمك ةصخرلا هذه

:// . . يعانصلا نم�ل ايلعلا ةئيهلا ةصنم ىلع لوخدلا ءاجرلا ةصخرلا ةيحلاص نم ققحتلل  @
لوعفملا يراس يراجتلا لجسلا نوكي نا ىلع ،هلاعأ روكذملا يراجتلا لجسلا يف طاشنلا دوجو بلطتي @



23021079367  : ةصخرلا مقر

ةملاسلا ةزهج	 كديزأ ةكرشيراجتلا مس�ا

7)4030267410يراجتلا لجسلا مقر 7012025560(تآشنملل دحوملا مقرلا

ةدجطاشنلا ةلوازم ةقطنم06-08-1447ءاهتن�ا خيرات06-08-1444رادص�ا خيرات

ءافط�ا تادعمو ةزهجأ ةنايصو بيكرتصخرملا طاشنلا

تادعملاو ةزهج	ا

تردصأ دقو هلاعأ حضوملا طاشنلا ةلوازمل ةيماظنلا تاطارتش�او تاءارج�ا ةفاك تفوتسأ دق هلاعأ ةحضوملا ةأشنملا نأب ةيزكرملا ةينم	ا صيخارتلا ةرادإ دهشت
.روكذملا طاشنلا ةلوازمل اهل حرصم ةأشنمك ةصخرلا هذه اهل

:// . . يعانصلا نم�ل ايلعلا ةئيهلا ةصنم ىلع لوخدلا ءاجرلا ةصخرلا ةيحلاص نم ققحتلل  @
لوعفملا يراس يراجتلا لجسلا نوكي نا ىلع ،هلاعأ روكذملا يراجتلا لجسلا يف طاشنلا دوجو بلطتي @



23022078445  : ةصخرلا مقر

ةملاسلا ةزهج	 كديزأ ةكرشيراجتلا مس�ا

7)4030267410يراجتلا لجسلا مقر 7012025560(تآشنملل دحوملا مقرلا

ةدجطاشنلا ةلوازم ةقطنم11-07-1447ءاهتن�ا خيرات11-07-1444رادص�ا خيرات

قيرحلا نم راذن�ا تادعمو ةزهجأ ةنايصو بيكرتصخرملا طاشنلا

تادعملاو ةزهج	ا

تردصأ دقو هلاعأ حضوملا طاشنلا ةلوازمل ةيماظنلا تاطارتش�او تاءارج�ا ةفاك تفوتسأ دق هلاعأ ةحضوملا ةأشنملا نأب ةيزكرملا ةينم	ا صيخارتلا ةرادإ دهشت
.روكذملا طاشنلا ةلوازمل اهل حرصم ةأشنمك ةصخرلا هذه اهل

:// . . يعانصلا نم�ل ايلعلا ةئيهلا ةصنم ىلع لوخدلا ءاجرلا ةصخرلا ةيحلاص نم ققحتلل  @
لوعفملا يراس يراجتلا لجسلا نوكي نا ىلع ،هلاعأ روكذملا يراجتلا لجسلا يف طاشنلا دوجو بلطتي @



23510077332  : ةصخرلا مقر

ةملاسلا ةزهج	 كديزأ ةكرشيراجتلا مس�ا

7)4030267410يراجتلا لجسلا مقر 7012025560(تآشنملل دحوملا مقرلا

ةدجطاشنلا ةلوازم ةقطنم26-06-1447ءاهتن�ا خيرات26-06-1444رادص�ا خيرات

قيرحلا نم ةيامحلاو ةياقولا داومو تادعمو ةزهج	 ةلمجلاب عيبلاصخرملا طاشنلا

تادعملاو ةزهج	ا

تردصأ دقو هلاعأ حضوملا طاشنلا ةلوازمل ةيماظنلا تاطارتش�او تاءارج�ا ةفاك تفوتسأ دق هلاعأ ةحضوملا ةأشنملا نأب ةيزكرملا ةينم	ا صيخارتلا ةرادإ دهشت
.روكذملا طاشنلا ةلوازمل اهل حرصم ةأشنمك ةصخرلا هذه اهل

:// . . يعانصلا نم�ل ايلعلا ةئيهلا ةصنم ىلع لوخدلا ءاجرلا ةصخرلا ةيحلاص نم ققحتلل  @
لوعفملا يراس يراجتلا لجسلا نوكي نا ىلع ،هلاعأ روكذملا يراجتلا لجسلا يف طاشنلا دوجو بلطتي @



24506111723  : ةصخرلا مقر

ةملاسلا ةزهجلا كديزأ ةكرشيراجتلا مس�ا

7)4030553167يراجتلا لجسلا مقر 7038877143(تآشنملل دحوملا مقرلا

ةدجطاشنلا ةلوازم ةقطنم28-10-1448ءاهتن�ا خيرات28-10-1445رادص�ا خيرات

ةينم�ا ةزهج�ا ةنايصو بيكرتصخرملا طاشنلا

شيتفت ةزهجأ تادعملاو ةزهج�ا نداعملا نع فشكلا تاباوبو ةزهجأ  ةقرسلا دض راذن�ا ةمظنأو ةزهجأ  ةقلغملا ةينويزفيلتلا رئاودلا ةمظنأ  ةينم�ا ةبقارملا تاريماك
ينم�ا جايسلا  ةمصبلاو ةطنغمملا تاقاطبلاب جورخلاو لوخدلا تاباوب ةزهجأ  دورطلاو بئاقحلا

اهل تردصأ دقو هلاعأ حضوملا طاشنلا ةلوازمل ةيماظنلا تاطارتش�او تاءارج�ا ةفاك تفوتسأ دق هلاعأ ةحضوملا ةأشنملا نأب يعانصلا نم�ل ايلعلا ةئيهلا دهشت
.روكذملا طاشنلا ةلوازمل اهل حرصم ةأشنمك ةصخرلا هذه

:// . . يعانصلا نم�ل ايلعلا ةئيهلا ةصنم ىلع لوخدلا ءاجرلا ةصخرلا ةيحلاص نم ققحتلل  @
لوعفملا يراس يراجتلا لجسلا نوكي نا ىلع ،هلاعأ روكذملا يراجتلا لجسلا يف طاشنلا دوجو بلطتي @



23513101632  : ةصخرلا مقر

ةملاسلا ةزهجلا كديزا ةكرشيراجتلا مس�ا

7)4032263141يراجتلا لجسلا مقر 7031299865(تآشنملل دحوملا مقرلا

فئاطلاطاشنلا ةلوازم ةقطنم27-05-1448ءاهتن�ا خيرات27-05-1445رادص�ا خيرات

ذاقن�او ءافط�ا تادعمل ةئزجتلاب عيبلاصخرملا طاشنلا

تادعملاو ةزهج�ا

اهل تردصأ دقو هلاعأ حضوملا طاشنلا ةلوازمل ةيماظنلا تاطارتش�او تاءارج�ا ةفاك تفوتسأ دق هلاعأ ةحضوملا ةأشنملا نأب يعانصلا نم�ل ايلعلا ةئيهلا دهشت
.روكذملا طاشنلا ةلوازمل اهل حرصم ةأشنمك ةصخرلا هذه

:// . . يعانصلا نم�ل ايلعلا ةئيهلا ةصنم ىلع لوخدلا ءاجرلا ةصخرلا ةيحلاص نم ققحتلل  @
لوعفملا يراس يراجتلا لجسلا نوكي نا ىلع ،هلاعأ روكذملا يراجتلا لجسلا يف طاشنلا دوجو بلطتي @



23022102003  : ةصخرلا مقر

ةملاسلا ةزهجلا كديزا ةكرشيراجتلا مس�ا

7)4032263141يراجتلا لجسلا مقر 7031299865(تآشنملل دحوملا مقرلا

فئاطلاطاشنلا ةلوازم ةقطنم01-06-1448ءاهتن�ا خيرات01-06-1445رادص�ا خيرات

قيرحلا نم راذن�ا تادعمو ةزهجأ ةنايصو بيكرتصخرملا طاشنلا

تادعملاو ةزهج�ا

اهل تردصأ دقو هلاعأ حضوملا طاشنلا ةلوازمل ةيماظنلا تاطارتش�او تاءارج�ا ةفاك تفوتسأ دق هلاعأ ةحضوملا ةأشنملا نأب يعانصلا نم�ل ايلعلا ةئيهلا دهشت
.روكذملا طاشنلا ةلوازمل اهل حرصم ةأشنمك ةصخرلا هذه

:// . . يعانصلا نم�ل ايلعلا ةئيهلا ةصنم ىلع لوخدلا ءاجرلا ةصخرلا ةيحلاص نم ققحتلل  @
لوعفملا يراس يراجتلا لجسلا نوكي نا ىلع ،هلاعأ روكذملا يراجتلا لجسلا يف طاشنلا دوجو بلطتي @



23511082708  : ةصخرلا مقر

ةملاسلا ةزهجلا كديزأ ةكرشيراجتلا مس�ا

7)2050168025يراجتلا لجسلا مقر 7033810362(تآشنملل دحوملا مقرلا

مامدلاطاشنلا ةلوازم ةقطنم20-09-1447ءاهتن�ا خيرات20-09-1444رادص�ا خيرات

قيرحلا نم ةيامحلاو ةياقولا داومو تادعمو ةزهج� ةئزجتلاب عيبلاصخرملا طاشنلا

تادعملاو ةزهج�ا

تردصأ دقو هلاعأ حضوملا طاشنلا ةلوازمل ةيماظنلا تاطارتش�او تاءارج�ا ةفاك تفوتسأ دق هلاعأ ةحضوملا ةأشنملا نأب ةيزكرملا ةينم�ا صيخارتلا ةرادإ دهشت
.روكذملا طاشنلا ةلوازمل اهل حرصم ةأشنمك ةصخرلا هذه اهل

:// . . يعانصلا نم�ل ايلعلا ةئيهلا ةصنم ىلع لوخدلا ءاجرلا ةصخرلا ةيحلاص نم ققحتلل  @
لوعفملا يراس يراجتلا لجسلا نوكي نا ىلع ،هلاعأ روكذملا يراجتلا لجسلا يف طاشنلا دوجو بلطتي @
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	131100 - Swimming Pools
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pool:
	a. Construction Contractor shall be responsible for design and installation of exterior pool system.
	b. Construction Contractor shall be responsible for submitting and securing necessary approvals and permits, including all expenses for the preparation of any required documentation.


	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete".
	2. Division 04 Section "Unit Masonry."
	3. Division 05 Section "Metal Fabrications".
	4. Division 07 Section "Joint Sealants".
	5. Division 09 Section "Tiling"
	6. Division 22 and 26 Specifications.
	7. Division 31 Section "Earthwork".
	8. Division 33 Section "Water Utility Distribution Piping".

	C. References:
	1. Applicable requirements of the following Specifications and Codes apply to work of this Section:
	a. Local building and health codes.
	b. International Swimming Pool and Spa Code.
	c. American National Standards Institute (ANSI) Publications:
	1) ANSI/APSP-7 “American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins”

	d. American Society for Testing and Materials (ASTM): Publications
	1) A615  "Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement"
	2) C33  “Standard Specification for Concrete Aggregates”
	3) C150  “Standard Specification for Portland Cement“
	4) A36/A36M Standard Specification for Carbon Structural Steel.
	5) D1784 Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated Polyvinyl Chloride (CPVC) Compounds.
	6) D1785 Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120.
	7) D2564 Standard Specification for Solvent Cements for Polyvinyl Chloride (PVC) Plastic Piping Systems.
	8) D2855 Standard Practice for Making Solvent-Cemented Joints with Polyvinyl Chloride (PVC) Pipe and Fittings.

	e. American Society of Mechanical Engineers (ASME) Publication
	1) “Coding and Labeling”

	f. National Spa and Pool Institute (NSPI): Publications
	1) Minimum Standards for Public Swimming Pools.
	2) Exception:  Diving Board Standards not applicable.

	g. National Fire Protection Association (NFPA) Publication:
	1) 70 "National Electric Code"

	h. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelin...



	1.3 SYSTEM DESCRIPTION
	A. System shall include:
	1. Provide systems of fully compatible components and construction methods required for complete and operable systems for exterior swimming pool with decking and water features including but not limited to excavation, dewatering of construction area a...
	2. Gunite or shotcrete shell.
	a. Finish Plaster Mix.

	3. Excavating, hauling, backfilling, grading and incidental earthwork in conjunction with the construction of the swimming pool.
	a. Handle and dispose of excess material, regardless of type, character, or composition.

	4. Connections of water and gas to pool equipment.
	5. Connection of motors, pumps, compressors, switches and timers, lights and wiring necessary for interfacing of equipment.
	6. Pool Equipment:
	a. Filter Systems.
	b. Flow Meters.
	c. Water Treatment Systems.
	d. Heaters.
	e. Recirculation Pumps and Motors.
	f. Piping.
	g. Fittings, Lights and Accessories.
	h. Collector Tanks.
	i. Deck Drain System.

	7. All pools shall comply with ANSI/APSP-7 "American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins".


	1.4 ACTION SUBMITTALS
	A. General: Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections.
	B. Submit in accordance with Division 01 Section “Submittals” indicating specified items selected for use in project with the following supporting data.
	1. Product Data:
	a. Manufacturer's technical literature with installation and storage instructions for each product specified.
	b. PUMPS: Pump performance curves indicating GPM vs. TDH, maximum efficiency point, and maximum amperage draw, together with current characteristics and service factor of motor.
	c. Manufacturer's descriptive data for:
	1) Piping.
	2) Filters.
	3) Pumps and strainers.
	4) Heaters.
	5) Chemical controller, feeder and storage tank.
	6) Valves.
	7) Gauges, thermometers and flow meters.
	8) Inlets and gratings.


	2. The pool manufacturer shall certify to the Owner that the depth and configuration of the pool is acceptable and compatible with all known safety standards for the manufacturer's designed product.

	C. Shop Drawings:
	1. Submit the following Shop Drawings to Client for approval:
	a. Complete design of swimming pool, including all component parts, attachments, devices, or other work, filtration filter, size, turn-over capacity and supporting calculations.
	b. Foundation plan and details and Sections through pool shall be included.
	c. Mechanical schematic.
	d. Detail for ladder and pool wall interface.

	2. Show all shop erection details.
	3. All Shop Drawings shall be certified and sealed by a Professional Engineer, registered in the state in which project is being submitted.

	D. Samples:
	1. Precast concrete pool coping deck and in pool, one 300mm long section of coping, complete with stenciled depth marking.
	2. Submit three (3) samples of each type and color of tile required.

	E. Quality Control:
	1. Design Data:
	a. Hydraulic Analysis: Engineer's sealed calculations and total dynamic head (TDH) for swimming pool system for equipment other than that specified.
	b. Structural Analysis: Engineer's sealed calculations and analysis for pool concrete design.


	F. At the completion of the work, Construction Contractor shall furnish to the Owner two bound copies of an operation manual.  Minimum content of these manuals shall be:
	1. Operating Instructions.
	2. Equipment Literature with Parts List of all Equipment.
	3. Water Chemistry Procedures.
	4. Suggested Safety Procedures.
	5. Re-painting / Re-finishing Procedures.
	6. Include chemical analysis of source/make-up water supply.
	7. Copies of all manufacturer's warranties.
	8. Test reports.
	9. Sealed Engineer's drawings.
	10. Certificates: From local authorities indicating that pool construction and performance conform to requirements of respective authorities.


	1.5 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For Swimming Pools to include in maintenance manuals. Include data for pool and pool equipment, and warranty information.
	B. Project Record Documents.
	C. Owner's Certificate of Instruction.

	1.7 QUALITY ASSURANCE
	A. All work under this Section must be performed by a Contractor experienced and regularly engaged in building, commercial swimming pools.  Contractors bidding this work must have completed five (5) projects within the past ten years equal to or large...
	B. Pool specification and related pool drawings are to be considered as performance guidelines only meeting minimum requirements which may change as result of local code and health department requirements.
	1. The project Drawings and Specifications supplement each other.  In the event of a conflict, the Specifications shall govern. Piping locations are schematic. Precise locations of piping shall be determined by actual field condition. Fittings are not...
	2. This Contractor shall be responsible for reviewing the complete set of Contract Documents and coordinate work with other trades.

	C. All work under this Section shall be inspected and installed in accordance with all current local and state codes and regulations.
	1. Construction Contractor shall obtain the following:
	a. Board of Health Design Approvals.
	b. Board of Health Inspections and Final Approval.
	c. Structural and Electrical Inspections and Final Approvals on his Portion of the Work.


	D. The standards of these Plans and Specifications are intended to provide the Owner with a low maintenance pool.
	E. Construction Contractor to be responsible for design and installation of pools, including layouts, routing of piping, as well as the proper location and quantities of required accessories.  Responsibilities also include necessary valves, devices, a...
	F. Contractor's design drawings must be sealed and signed by a licensed Engineer registered in State in which project is being constructed.
	G. Contractor shall submit, on his letterhead, a list of all variations and deviations he finds that differ between local code requirements and bid drawings.
	H. At the completion of the work, Construction Contractor shall fill the pool with water and instruct the Owner's operating personnel in the operation of all equipment.

	1.8 PROJECT CONDITIONS
	A. Coordination: Coordinate this work with the work of other Sections to avoid any delay or interference with other work.
	1. Filter room, decks, sealing of joints between pool and deck, fencing and landscaping shall be provided as work by other Sections.
	2. Connection of all pool equipment, starters and switches; grounding of pool, pool equipment, pool lights and niches, and wiring of pool lights shall be performed by Pool Subcontractor from electrical panel in equipment room.
	3. Connection of floor drains, deck drains and hose bibs shall be provided as work of other Sections. Connection of pool heater and heater vent piping in equipment room shall be performed by Contractor.
	4. Provisions for combustion air will be provided as work by other Sections.
	5. Connection of automatic water fill system and fill spout cold water lines from water source in equipment room shall be performed by Pool Subcontractor.

	B. Lines, Grades and Elevations:
	1. The General Contractor shall establish a bench mark for elevations and control points for measurements and layouts. Construction Contractor shall be responsible for lines, grades, and measurements from these points required for the installation of ...

	C. Utilities:
	1. The Contractor shall supply the water required for construction and filling and testing of the pool from permanent accepted system.

	D. Construction Contractor shall test the Owner's natural water supply and furnish and supply start-up chemicals as required for start-up, including chlorine and requirements to balance total alkalinity and calcium hardness, and shall obtain same.

	1.9 WARRANTY
	A. Construction Contractor shall warranty his work against defects in labor and equipment, including paint, for a period from Substantial Completion.  Substantial Completion shall be defined as the date of acceptance by the Owner or initial usage, whi...
	1. Warranty Period: Five years from date of Initial Acceptance or elsewhere indicated.



	PART 2 – PRODUCTS
	PART 2 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	2.1 MATERIALS
	A. Pool Structure – General:
	1. Size of pool shown in Drawings is only proposal; Engineer will decide the actual size and shape.
	2. Horizontal submersible joint sealant shall be polyurethane.
	3. Vertical joint sealant shall be polyurethane.
	4. Tiling:  Tile used in conjunction with surfaces in contact with water shall be furnished and installed by Construction Contractor.
	5. Perimeter and general purpose sealants shall be polyurethane.

	B. Pool Materials:
	1. Concrete:
	a. Definitions:
	1) Gunite: "Dry-mix".  Originally a trade name used to designate a mixture of Portland cement and sand thoroughly mixed dry, passed through a cement gun and conveyed by air through a flexible tube, hydrated at the nozzle and placed by air pressure.
	2) Shotcrete: "Wet-mix".  transit-mix (ready-mix) combination of Portland cement, aggregates and water, pumped in a plastic state to the nozzle, where air is added to place the material.

	b. Materials and mixes for gunite and shotcrete shall conform to Design Criteria & Technical Guidelines and other Standards / Regulations.
	c. Gunite:
	1) Aggregate: ASTM C33, washed sand; clean, hard, sharp particles, well graded in size.
	2) Mix: 1 part cement to 4 1/2 parts of sand based on dry, loose volume (minimum 3,000 psi compressive strength in 28 days).
	3) Portland Cement and Water: As specified hereinafter.

	d. Shotcrete:
	1) Mix Strength: Minimum 5,000 psi compressive strength in 28 days.
	2) Submit design mix and certify material for weight, water content and mixing time.
	3) Portland Cement and Water: As specified hereinafter.

	e. Portland Cement: ASTM C150, Type I or II.
	f. Water: Potable.
	g. Forms: Exterior plywood, Class 1, mill-oiled.
	h. Form Oil: Lacquer or resin type compatible with mill-oil.
	i. Reinforcing Steel: ASTM A615 grade 40 or as approved.
	j. Gauging Wires: 0.027" thick or as approved.

	2. Ceramic Tiling:
	a. Unglazed Ceramic Mosaic tile at Step Nosings.
	b. Provide certification by manufacturer for use in exterior pools.
	c. Pool Tile: Refer to Drawings and Interior Finish Index for size and location or consult with Engineer.
	d. Non-slip unglazed ceramic mosaic tile in color or as shown in Interior Finish Index at step nosings.
	e. Special Tiles:
	1) For main pool deck is stamped concrete in 2 (two) varies pattern, as indicated as per layout drawing design. Mosaic tiles of varies color as per design layout in drawing for pool’s art design at bottom. A visible-color separator tiles between under...

	f. Pool Depth Markings:
	1) 6" x 6" tile with 4" high lettering depth marking in both feet and meters for skim line (smooth) and deck (non-slip), as required by local and state public swimming pool codes.
	2) Special Float Depth Marker, Separator and Special Tiles: Under water sun-bed area separates the level with main pool provision of the items. Special tiles servers as separator of two areas at bottom and it varies depth level. Color, layout & size a...

	g. No Diving Sign Tile: Adjacent to each depth marker, provide international symbol "No Diving" sign tile.
	h. Tile Mortar and Grout: As specified in Division 09 Section “Tiling”.
	i. Sealant and Backup Material: See Division 07 Section “Joint Sealants”.
	j. Precast Concrete Pool Coping: Precast concrete, wet pour, white, 12" wide x minimum 24” long bull nosed coping stone with raised slip resistant pattern on upper surface.  Provide one piece radius corners.

	3. Finish Plaster Mix: White marble, white waterproof cement and bonding agent.

	C. Filter System:
	1. Pressure Filters:
	a. Approved Manufacturers or approved substitution.
	b. Filter Systems: As approved by Engineer for sand filters at flow rates of 20 GPM per square foot of filter area, and comply with applicable code requirements.
	c. Filter or Filter Battery: Stainless steel or fiberglass hi-rate pressure sand filters.
	d. Include with each filter top mounted influent pressure gauge, reading 0 to 60 psi, manual air release valve, multi-port dial valve, backwash site glass and transparent dome top.

	2. Filter Media: Sand, with an effective size of 0.45 to 0.55 mm with uniformity coefficient of 1.6 maximum.
	3. Filter Face Piping:
	a. Pipe, valves and fittings shall make a complete unit or battery from inlet to outlet.
	b. Arrange piping to carry out operations of filtering, backwashing and by-pass of filter for pool draining.
	c. Face Pipe and Fittings: PVC SCH 80 or as approved.


	D. Filter Equipment Room:
	1. Self Contained Filter Equipment Room shall be provided for swimming pools as required per detailed design by Contractor.
	2. Complete self-contained, pre-plumbed filter system enclosed in a fiberglass equipment cabinet. Fiberglass cabinet will have access roof-doors for ease of service and maintenance of equipment. Provide aluminum grate for cross ventilation with fiberg...
	3. All valves, gauges, flowmeters, filters, pumps, chemical feeders and water level controllers are included. The pumps shall be prewired to the electric control panel. Provide prewired motor starter if applicable.  The system shall be tested at the m...
	4. Provide Flow Meters.

	E. Water Treatment System:
	1. Provide the following as per Codes and Standards to meet the requirements.
	a. Chemical Feeder as approved.
	b. Chemicals.
	c. Test Kit.


	F. Pool Heaters:
	1. Size for pool as shown on the Drawings, complete. Design based on maintaining a temperature of 80 PoPF for pool.
	2. Heaters must be A.S.M.E coded and labeled. Furnish in line thermometer with 2PoPF intervals and a minimum range of 60 to 120 PoPF.

	G. Recirculating Pump and Motor:
	1. Pumps:
	a. Pumps of Approved Manufacturers.
	b. Self priming unit with hair and lint strainer capable of delivering the designated GPM at the designated head during the filtering operation without overloading along the full length of the pump curve.

	2. Pump Motors:
	a. Energy efficient, UL listed.
	b. Electrical Characteristics: As shown on Drawings.


	H. Valves and Piping:
	1. Coordinate with Division 22, 26 and 33 and provide piping within filter room, Pool fill line, Filtered water supply piping to pool, Fittings for PVC pipe, Valves and Pipe Joints.
	2. Piping: Polyvinyl chloride (PVC) composition; ASTM D1784 or ASTM D1785, Schedule 40 or 80.
	3. Cement: ASTM D2564.
	4. Provide check and ball valves as required; by same manufacturer when practical.
	5. Valve connections: Suitable for connection of adjoining pipe; of pipe size values.
	6. Hangers and Supports: Sized to project conditions.

	I. Pool Fittings, Lights and Equipment Accessories:
	1. Swimming pool lighting, equipment, grounding and other required electrical installations shall be NEC article 680.
	2. Contractor to revise the electrical drawings per approved detailed design of swimming pool.
	3.  Compatible with pool system components.
	4. Sized to code requirements; ensure proper hydraulic balance.
	5. Provide Floor Inlet, Pool Wall Inlet, Auto Water Level Control, Hydrostat Valve, Hydrostat Tube, Skimmer, Fill Spout, Pool Main Drain Sump, Pool Main Drain Grate and Collector Tank as required per detailed design approved by Engineer. Stainless ste...
	6. Provide Underwater Lights (Coordinate with Section 265100)
	7. Provide Deck Fittings like Stainless Steel Grab Rail, Stainless Steel Ladder, etc as required.
	8. Provide Maintenance Accessories like Vacuum Head, Thermometer, Test Kit, Squeegee, Telescopic Pole, etc.
	9. Provide Safety Accessories like Life Buoy, Throw Line with Floating Ball, Life Hook, Life Hook Pole, Life Hook Pole Adapter, Spine Board with Ties, First Aid Kit, etc.

	J. Deck Drain System:
	1. Deck Drain System from Approved Manufacturers.
	2. Material:
	a. Heavy wall, bondable, non-corrosive PVC
	b. Provide all nailing clips, couplers and fittings, end adapters, clean-out plugs and protective tape over drain surface.


	K. Site Furniture:
	1. Under water sun-bed (sun-bathing area) partly underwater sun-beds along Swimming Pool with a depth of 0.45 to 0.60m of water level.
	2. Common Sun Beds: Located at main pool deck.
	3. Water Falls: Waterfalls Cascading waterfalls. Design as per Drawings.
	4. Gazebo, Aluminum Trellis and Other Shading Structures (Where needed): Located in random areas serves as refuge from heat of sun & pocket area for rest. Refer to Drawings for design.



	PART 3 – EXECUTION
	PART 3 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	3.1 EXAMINATION
	A. Examine areas in which work is to be performed. Report in writing to Owner's Representative all prevailing conditions that will adversely affect satisfactory execution of work. Do not proceed with work until unsatisfactory conditions have been corr...
	B. Starting work constitutes acceptance of the existing conditions and this Contractor shall then, at his expense, be responsible for correcting all unsatisfactory and defective work encountered.

	3.2 PREPARATION
	A. Perform earthwork and dewater excavation in compliance with Division 31 Section “Earthwork”.
	B. Coordinate trench for system as specified in Division 31 Section “Earthwork”, and provide system as specified in Division 33 Section “Water Utility Distribution Piping”.

	3.3 INSTALLATION
	A. Formwork and Reinforcement:
	1. Install form work to lines and profiles shown.  Brace forms for work to prevent movement during concrete placing operations.
	a. Allow other trades sufficient time for installation of equipment and materials which must be fastened to forms.
	b. Clean form surfaces prior to concrete placing operations.
	c. Place reinforcing steel.  Steel shall be free from dirt, rust, oil, paint and mill scale.
	d. Securely wire tie steel at points where bars cross.  Stagger splices and laps.
	e. Install gauging wires to establish thickness of finish work.
	f. After placing pool reinforcing, but before placing concrete, confirm that grounding circuits have been provided by the electrical trades to steel reinforcement, grab rails, and hand rails.  No concrete shall be placed until this requirement has bee...


	B. Concrete:
	1. Placing of Gunite and Shotcrete: Conform to the applicable code requirements.
	2. Gunite:
	a. Mixing: Mix dry in batch mixing machine for a period of not less than 1 minute
	b. Mix and Strength: As specified in Part 2.

	3. Shotcrete:
	a. Mixing Time: Mixing time for materials delivered by ready-mix trucks to the job site shall not exceed two hours or 250 revolutions of the drum, whichever comes first.  When additional water is added, drum shall be rotated a minimum of 30 additional...

	4. Placing Concrete:
	a. Place concrete against original undisturbed soil, thoroughly compacted earth.
	b. Remove all loose, fine aggregate or rebound from surfaces receiving concrete before placing succeeding layers.  Whenever possible, first layer shall entirely cover reinforcing steel to secure it in proper position.
	c. Where new concrete is applied against existing concrete, thoroughly clean the existing surface and drench with water at least twice on the day before placing new concrete.  Surfaces upon which concrete will be applied shall be sufficiently damp to ...
	d. Concrete deposited on vertical surfaces shall be shot at right angle to surface starting at the bottom and continuing upward.  Build up in layers of a thickness that will not slump, allowing sufficient time between placing of layers for initial set...

	5. Finishing:
	a. When thickness and planes outlined by forms and gauging wires have been reached, rod surfaces to true lines.  After rodding, remove gauging wires.  Finish all exposed surfaces to straight and true lines.
	b. Finish: Gun finish as left by nozzle.

	6. Continuously moisture cure for no less than 7 days.

	C. Equipment:
	1. Install all equipment where shown on the Drawings.
	2. Flow Meters: Install in straight run of pipe having a minimum length of 10 pipe diameters upstream and 4 pipe diameters downstream and in a position that can be easily read by operator.
	3. Chemical Feed Injection: Injection points:  Locate downstream from all filter room equipment.

	D. Deck Drain System:
	1. Install deck drain system in strict accordance with manufacturer's recommendations and written instructions.
	2. Grade subsoil, sloping it toward drain location.  Attach nailing clips and place drain over the stakes. Use couplers to ensure a straight even line.  After aligning, nail firmly to stakes.
	3. Insert adapter.  Install Clean-out.  Place concrete and trowel gradual slope to drain.  After concrete has set, install end plug.
	4. Coordinate removal of protective tape with deck finish coating application.

	E. Piping:
	1. Cut all pipe with mechanical cutter without damage to pipe.
	2. Placing and Laying: Inspect pipe for defects before installation.  Clean the interior of pipe thoroughly of foreign matter and keep clean during laying operation.  Pipe shall not be laid in water or when trench conditions are unacceptable as determ...
	3. Threaded Joints: After cutting and before threading the pipe shall be reamed and shall have burrs removed.  Screw joints shall be made with graphite or inert filter and oil or with an approved graphite compound applied to male threads only.  Thread...
	4. Solvent welded joints shall be made in accordance with the manufacturer's printed instructions and the following minimum standards:
	a. Fittings shall fit easily on the pipe before applying cement.  The outer surface area of pipe and inner wall of fitting shall be dry and clean.  Cleaner is to be applied to the outer surface of the pipe and to the inner surface of the fitting.  Cem...
	b. Joints shall remain undisturbed for a minimum of 10 minutes from time of jointing the pipe and fitting.  If necessary to apply pressure to a newly made joint, limit to 10% of rated pipe pressure, during the first 24 hours after the joint has been m...
	c. Full working pressure shall not be applied until the joints have set for a period of 24 hours.
	d. Make provisions for expansion and contraction by way of swing joints or snaking.
	e. Protect plastic pipe from exposure to aromatic hydro-carbons, halogenated hydro-carbons, and most of esters and ketones that attack the material.  Protect all pipe from mechanical damage and long exposure to sunlight during storage.

	5. Install piping without cross connections or inter-connection between distribution supply for drinking purposes and the swimming pool that will permit a backflow of water into the potable water supply.  Pipe openings shall be closed with caps or plu...
	6. Filter Face Piping: Arrange to carry out operations of filtering backwashing and filter draining.
	7. Valve Identification: Label all valves.
	8. Testing and Flushing:
	a. Pressure Piping: After the pipe is laid, the joints completed, and the trench partially backfilled leaving joints exposed for examination, subject new lines to a hydrostatic pressure per code requirements.  Joints shall remain watertight under this...
	b. Gravity Lines: A water test shall be applied to all gravity drain piping system, either in their entirety or in sections.  All openings shall be tightly plugged and each system filled with water and tested with at least a 10 foot head of water.  Wa...
	c. Flushing: Pipelines leading to the pool shall be thoroughly flushed clean with chlorinated water before the pool is filled and placed in use.


	F. Plaster Finish:
	1. Finish concrete surfaces in pool with a wood float finish to a smooth consistent finish acceptable to Owner's Representative.
	2. Fill uneven surfaces and depressions with manufacturer's recommendations.
	3. Wash all pool surfaces thoroughly with a dilute solution of muriatic acid and flush with fresh water to assure a clean surface free of loose materials, dust, and foreign matter.
	4. Plaster Installation: Apply in accordance with manufacturer’s installation instructions.
	5. Tile Installation: Where shown on the Drawings.  Use setting materials and grout in accordance with the requirements specified in Division 09 Section “Tiling”.
	6. Plaster Installation:
	a. Apply in two coats using the double back method

	7. Trowel to a smooth, dense, impervious surface free of stains and of a uniform white color consistency.
	8. Fill pool as plaster work progresses.


	3.4 TILE INSTALLATION
	A. Where shown on Drawings, use setting materials and grout in accordance with Division 09 Section “Tiling”.
	3.5 FIELD QUALITY CONTROL
	A. Gunite Shotcrete Work:
	1. Compressive Strength Test: Take 1 sample for pool floor construction and 1 sample for wall construction but no less than a minimum test per code requirements.
	2. Submit copy of test results to Owner’s Representative.

	B. Water Treatment:
	1. Obtain a chemical analysis of the source/make-up water supply and submit to Owner's Representative.  Include the following:
	a. Total alkalinity/ppm.
	b. Calcium hardness/ppm.
	c. Chlorine/ppm
	d. pH.
	e. Iron.
	f. Copper.

	2. Treat and balance pool water prior to turnover of pool to Owner.

	C. Piping Testing:
	1. After installation and before covering piping, test to minimum 20 PSI pressure for 12 hours.
	2. If necessary, repair leaks and retest. Do not cover piping until proven watertight.
	3. Furnish test results prior to covering piping.

	D. Flushing: Flush completed piping with clean water prior to making final connections.

	3.6 ADJUSTING
	A. Adjust pool system for proper operation through all cycles.

	3.7 CLEANING
	A. Clean pool, equipment and related surfaces. After completing installation, inspect exposed finishes and repair damaged finishes.

	3.8 DEMONSTRATION
	A. Demonstrate proper operation and maintenance of pool system to Owner.
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	142100 - Electric Traction Elevators
	PART1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes electric traction passenger and service elevators.
	B. Related Requirements:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary use of elevators for construction purposes
	2. Division 03 Section "Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring devices in concrete.
	3. Division 04 Section "Unit Masonry" for setting sleeves, inserts, and anchoring devices in masonry and for grouting elevator entrance frames installed in masonry walls.
	4. Division 05 Section "Metal Fabrications" for the following:
	a. Attachment plates and angle brackets for supporting guide-rail brackets
	b. Divider beams.
	c. Hoist beams.
	d. Structural-steel shapes for subsills.
	e. Pit ladders.
	f. Cants in hoist ways made from steel sheet.

	5. Division 05 Section "Pipe and Tube Railings" for railings between adjacent elevator pits
	6. Division 09 painting Sections for field painting of hoist way entrance doors and frames.
	7. Division 09 Section "Tiling and Stone Tiling" for finish flooring in elevator cars
	8. Division 22 Section "Sump Pumps" for sump pumps, sumps, and sump covers in elevator pits.
	9. Division 26 Sections for electrical service for elevators to and including disconnect switches at machine room door / in control closet.
	10. Division 27 Section "Communications Horizontal Cabling" for telephone service for elevators and for Internet connection to elevator controllers for remote monitoring of elevator performance.
	11. Division 28 Section "Digital, Addressable Fire-Alarm System" for smoke detectors in elevator lobbies to initiate emergency recall operation and heat detectors in shafts and machine rooms to disconnect power from elevator equipment before sprinkler...


	1.3 ALLOWANCES
	A. Elevator Car Allowances:  Provide finished passenger and service elevator cars under the Elevator Car Allowance specified in Division 1 Section "Allowances" Allowance includes furnishing and installing the following:
	1. Car wall finishes including trim.
	2. Car floor finishes.
	3. Car ceiling finishes.
	4. Car and hoist way door finishes.
	5. Car door sills
	6. Car light fixtures
	7. Handrails
	8. Cutouts and other provisions for installing elevator signal equipment in cars.


	1.4 DEFINITIONS
	A. Definitions in ASME A17.1/CSA B44 apply to work of this Section.
	B. Service Elevator: A passenger elevator that is also used to carry freight

	1.5 ACTION SUBMITTALS
	A. Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and similar information. Include product data for car enclosures, hoist way entrances, and operation, control, and signal systems.
	B. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.
	C. The elevator shall be designed, supplied, installed, tested and commissioned by a manufactures to the Engineer’s approval.
	D. Shop Drawings:
	1. Include plans, elevations, sections, and large-scale details indicating service at each landing, machine room layout, coordination with building structure, relationships with other construction, and locations of equipment.
	2. Indicate maximum dynamic and static loads imposed on building structure at points of support, and maximum and average power demands.

	E. Samples for Initial Selection: For finishes involving color selection
	F. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements

	C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoist way, pit, and machine room control closet layout and dimensions, as shown on Drawings, and electrical service, as shown and specified, are adequate for elevator system...
	D. Sample Warranty: For special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For elevators to include in emergency, operation, and maintenance manuals and wiring of the Electrical and mechanical system have to be delivered to the owner engineer.
	1. In addition to items specified in Division 1 Section "Operation and Maintenance Data," include  diagnostic and  repair  information available  to  manufacturer's and  Installer's maintenance personnel.

	B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities having jurisdiction for normal, unrestricted elevator use.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Generally: Supply loose equipment, spare parts and accessories as required for normal operation and routine maintenance of the systems. Supply is to include, but is not limited to, the following:
	1. Loose Equipment: Operating handles, emergency brake release keys and the like.
	2. Spare Parts: One complete set of main contacts and control coil for each type of power contactor, solid-state PC cards, contacts and control coils for each type of control relay, two each of transistors, diodes, rectifiers, resistors, etc. used in ...
	3. Tools and Accessories: Tools and equipment required for routine checking, maintenance, testing, and control of installations, with appropriate portable measuring and test instruments.

	B. Identification: Parts are to be packed in sealed plastic bags with identifying labels and factory part list numbers.

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications: Elevator manufacturer.
	B. Source Limitations: Obtain elevators from single manufacturer.
	1. Major elevator components, including driving machines, controllers, signal fixtures, door operators, car frames, cars, and entrances, shall be manufactured by single manufacturer.
	2. All Elevator accessories have to be from the manufactures of elevator.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle materials, components and equipment in manufacturer's protective packaging. Store materials, components, and equipment off of ground, under cover, and in a dry location

	1.11 COORDINATION
	A. Coordinate installation of sleeves, block outs, elevator equipment with integral anchors, and other items that are embedded in concrete or masonry for elevator equipment. Furnish templates, sleeves, elevator equipment with integral anchors, and ins...
	B. Coordinate locations and dimensions of other work relating to electric traction elevators including pit ladders; sumps and floor drains in pits; entrance subsills; electrical service; and electrical outlets, lights, and switches in hoist ways, pits...

	1.12 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace elevator work that fails in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, operation or control system failure, including excessive malfunctions; performances below specified ratings; excessive wear; unusual deterioration or aging of materials or finishes; unsafe conditions; need ...
	2. Warranty Period: 3 year from date of Substantial Completion
	a. 5 years for motors
	b. 3 years for cabined accessories
	c. 3 years for pit accessories
	d. 3 years for control accessories




	PART2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements.

	2.2 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with ASME A17.1/CSA B44.
	B. Accessibility Requirements: Comply with Section 407 in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and with ICC A117.1
	C. Seismic Performance: Elevator system shall withstand the effects of earthquake motions determined according to the Uniform Building Code 1997 Zone 2A and shall comply with elevator safety requirements in ASME A17.1/CSA B44.
	1. The term "withstand" means "the system will remain in place without separation of any parts when subjected to the seismic forces specified and the system will be fully operational after the seismic event."
	2. Provide earthquake equipment required by ASME A17.1/CSA B44.
	3. Elevator Component Importance Factor: 1.5 for the Air Traffic Control Tower elevators and 1.0 for the rest of the project’s elevators.


	2.3 ELEVATORS
	A. Elevator System, General: Manufacturer’s standard elevator systems. Unless otherwise required, manufacturer's standard components shall be used, as included in standard elevator systems and as required for complete system.
	B. Elevator Description:
	1. Group Number: as per the design drawings.
	2. Elevator Numbers: as per the design drawings.
	3. Emergency Elevator Numbers:   as per the design drawings. In general, at least one elevator per each elevator duct shall be connected to emergency supply.
	4. Service Elevator Numbers: as per the design drawings.
	5. Machine Location:  Machine room above hoist way or Hoist way; no machine room are provided as shown on drawings.
	6. Machine Type: Gearless traction according to machine room location and elevator speed.
	7. Motor have to be 3- phase 400V/60 HZ
	8. Accessories of the car have to be 1-Phase 230 V
	9. Rated Load:  as per the design requirements and traffic calculations subject to the Engineer’s approval.
	10. Freight Loading Class for Service Elevator(s): Class A.
	11. Rated Speed: (1.0 m/s) minimum and as per the design requirements.
	12. Operation System: Selective-collective automatic operation for single elevators, while Group automatic operation , Group automatic operation with demand-based dispatching, and Destination-based group automatic operation for multiple elevators (acc...
	13. Auxiliary Operations:
	a. Standby power operation
	b. Standby-powered lowering
	c. Battery-powered lowering
	d. Earthquake Emergency Operation: Comply with requirements in ASME A17.1/CSA B44
	e. Automatic dispatching of loaded car
	f. Nuisance call cancel
	g. Priority service at all floors as per the design drawings/ requirements
	h. Independent service for all cars in group
	i. Loaded-car bypass
	j. Distributed parking

	14. Security Features: Card-reader operation (as required for special floors access to control the operation of the elevators passing through different security zones as per the design drawings/ requirements), Keyswitch operation,   Keypad operation, ...
	15. Hoist way Entrances:

	C. As per specified in design drawing and Subject to compliance with requirements

	2.4 TRACTION SYSTEMS
	A. Elevator Machines: Variable-voltage, variable-frequency, ac-type hoisting machines and solid- state power converters.
	1. Regenerated power have to be absorbed by resistors. (Or As Agreed by client Representative in Site)

	B. Fluid for Hydraulic Buffers: If using hydraulic buffers, use only fire-resistant fluid.
	C. For accident Shock absorption using:
	1. Hydraulic buffers
	2. Zippers
	3. Rubbers

	D. Inserts: Furnish required concrete and masonry inserts and similar anchorage devices for installing guide rails, machinery, and other components of elevator work. Device installation is specified in another Section.
	E. Machine Beams: Provide framing to support elevator hoisting machine and deflector sheaves from the building structure. Comply with Division 05 Section "Metal Fabrications" for materials and fabrication.
	F. Car Frame and Platform: Bolted- or welded-steel units.
	G. Guides: Roller guides or polymer-coated, non-lubricated sliding guides. Provide guides at top and bottom of car and counterweight frames.
	H. The lift contractor is responsible for the following:
	1. Interface unit for fire alarm and BMS (IF FOUND)
	2.  Signs for Motor room
	3. Telephone AND Data link


	2.5 OPERATION SYSTEMS
	A. General: Provide manufacturer's standard microprocessor operation systems as required to provide type of operation.
	B. Group Automatic Operation with Demand-Based Dispatching: Provide reprogrammable group automatic system that assigns cars to hall calls based on a dispatching program designed to minimize passenger waiting time. System automatically adjusts to deman...
	1. Products: Subject to compliance with requirements.

	C. Destination-Based Group Automatic Operation
	1. Products: Subject to compliance with requirements.

	D. Auxiliary Operations: In addition to primary operation system features, provide the following operational features for elevators where required:
	1. Single-Car Standby Power Operation: On activation of standby power, car is returned to a designated floor and parked with doors open.
	2. Car can be manually put in service on standby power, either for return operation or for regular operation, by switches in control panel located at the control room. Manual operation causes automatic operation to cease.
	3. Single-Car Standby-Powered Lowering: On activation of standby power, if car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down.
	4. Single-Car Battery-Powered Lowering: If power fails and car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down. System includes ...
	5. Group Standby Power Operation: On activation of standby power, cars are returned to a designated floor and parked with doors open.  One car is returned at a time, with priority given to loaded cars. If a car cannot be returned after two attempts, i...
	6. Group Standby Power Operation: On activation of standby power, cars are returned, one at a time, to a designated floor and parked with doors open. If a car cannot be returned, it is removed from the system. When all cars have been returned or remov...
	7. Group Battery-Powered Lowering: If power fails, cars that are at a floor remain at that floor, open their doors, and shut down. Cars that are between floors are lowered one at a time to the next floor below, open their doors, and shut down. System ...
	8. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of rated capacity, doors begin closing.
	9. Nuisance Call Cancel: When car calls exceed a preset number while car load is less than a predetermined weight, all car calls are canceled. Preset number of calls and predetermined weight can be adjusted.
	10. Loaded-Car Bypass: When car load exceeds 80 percent of rated capacity, car responds only to car calls, not to hall calls.
	11. Distributed Parking: When cars are not required for response to calls, they are parked with doors closed and distributed in predetermined zones throughout the building. One zone shall include the main floor and adjacent floors; remaining floors sh...
	12. Independent Service:  Key switch in car-control station removes car from group operation and allows it to respond only to car calls. Key cannot be removed from keys witch when car is in independent service. When in independent service, doors close...
	13. Priority Service: Service is initiated by a keys witch, card reader, or remote switch at designated floors as per the design / operator requirement.
	One elevator is removed from group operation and directed to the floor where service was initiated.
	14. On arriving at the floor, elevator opens its doors and parks and a lighted sign directs passengers to exit elevator. Car is placed in operation by selecting a floor and pressing door close button or by operating keys witch to put car in independen...

	E. Security Features: Provide the following security features, where required.  Security features shall not affect emergency firefighters' service.
	1. Card-Reader Operation: System uses card readers at car-control stations to authorize calls. Security system determines which landings and at what times calls require authorization by card reader. Provide required conductors in traveling cable and p...
	a. Security access system equipment is specified in Division 28 Section "Access Control."

	2. Keys witch Operation: Push buttons are activated and deactivated by security keys witches at car-control stations. Key is removable only in deactivated position.
	3. Keypad Operation: Allows each landing to be restricted or unrestricted.    When a restricted landing button is pressed, a "Restricted Floor" lamp lights and remains lit until landing access code has been entered into a keypad or predetermined time ...
	a. Access codes are programmed at each car operating panel using a security keys witch. Keypad operation can be activated and deactivated by security keyswitch at main landing.



	2.6 DOOR REOPENING DEVICES
	A. Infrared Array: Provide door reopening device with uniform array of 36 or more microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of one or more light beams shall cause doors to stop and reopen.
	B. Doors have to be Reopening when door drive signs maintained Torque.
	C. Nudging Feature: After car doors are prevented from closing for predetermined adjustable time, through activating door reopening device, a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy.

	2.7 CAR ENCLOSURES
	A. As per specified in design drawing and Subject to compliance with requirements

	2.8 HOISTWAY ENTRANCES
	A. Hoist way Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-frame hoist way entrances complete with track systems, hardware, sills, and accessories. Frame size and profile shall accommodate hoist way wall construction
	B. Fire-Rated Hoist way Entrance Assemblies: Door and frame assemblies shall comply with NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on testing at as close-to-neutral pressur...
	1. Fire-Protection Rating: 1-1/2 hours insert rating.

	C. Materials and Fabrication: As per specified in design drawing and Subject to compliance with requirements

	2.9 SIGNAL EQUIPMENT
	A. General: Provide hall-call and car-call buttons that light when activated and remain lit until call has been fulfilled. Fabricate lighted elements with LEDs.
	B. Car-Control Stations: Provide manufacturer's standard recessed car-control stations. Mount in return panel adjacent to car door unless otherwise required.
	1. Mark buttons and switches for required use or function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	C. Swing-Return Car-Control Stations: Provide car-control stations mounted on rear of hinged return panel adjacent to car door and with buttons, switches, controls, and indicator lights projecting through return panel but substantially flush with face...
	1. Mark buttons and switches for function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	D. Emergency Communication System: Two-way voice communication system, with visible signal, which dials preprogrammed number of monitoring station and does not require handset use.  System is contained in flush-mounted cabinet, with identification, in...
	E. Firefighters' Two-Way Telephone Communication Service: Provide flush-mounted cabinet in each car and required conductors in traveling cable for firefighters' two-way telephone communication service specified in Division 28 Section “Digital, Address...
	F. Car Position Indicator: Provide illuminated, digital-type car position indicator, located above car door or above car-control station. Also, provide audible signal to indicate to passengers that car is either stopping at or passing each of the floo...
	G. Hall Push-Button Stations: Provide one hall push-button station at each landing for each single elevator or group of elevators, but not less than one station for each four elevators in a group.
	1. Provide manufacturer's standard wall-mounted units.
	2. Equip units with buttons for calling elevator and for indicating desired direction of travel. For destination based systems, provide a signaling system to verify floor selection, where destination registration is required, and to direct passengers ...
	3. Provide telephone jack in each unit for firefighters' two-way telephone communication service specified in Division 28 Section "Digital, Addressable Fire-Alarm System."

	H. Standby Power Elevator Selector Switches: Provide switches, as required by ASME A17.1/CSA B44. Adjacent to switches, provide illuminated signal that indicates when normal power supply has failed.
	I. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position indicators for each elevator, clearly labeled with elevator designation; include illuminated signal that indicates when elevator is operational and when it is at t...
	J. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with text and graphics as required by authorities having jurisdiction, indicating that in case of fire, elevators are out of service and exits should be used in...

	2.10 FINISH MATERIALS
	A. As per specified in design drawing and Subject to compliance with requirements

	2.11 CENTRAL MONITORING SYSTEM
	A. Generally: Provide a central monitoring system capable of monitoring all the operational functions and record the events. System shall be able to monitor elevators, escalators, moving walkways, dumbwaiters and any other specified conveying system. ...
	B. System shall use an open protocol and architecture to which conveying systems manufacturers shall comply in terms of integration, interface, and real-time monitoring capability of operational functions and recording the events. System shall be capa...
	C. The system shall be capable of ensuring, at least, the following features:
	D. System shall consist, in addition to the central equipment, of workstations (number depending on manufacturer’s standard), etc.
	E. Interfacing: Proposed system shall be capable of interfacing with all existing equipment. Inter- facing points shall be identified.
	F. Integration: Manufacturer shall provide software integration, as an option, from the central monitoring system to the proposed BMS (IF FOUND).
	G. BMS (IF FOUND) interface: Elevators central monitoring system shall interface to the Management Level Network through a BACnet/IP to third party gateway. The gateway shall be provided by the elevators supplier and shall be connected into the Manage...
	The BMS (IF FOUND) contractor shall obtain a list of the BACnet object IDs/names from the elevators supplier.

	2.12 SAFETY EQUIPMENT
	A. Over Travel: Over travel limit switches shall be provided at the top and bottom of the terminal landings, to disconnect the power supply and apply brakes to bring the car to safe stop position in the event of an over travel in either direction.
	B. Evacuation Devices: Provision shall be made to move the car automatically and / or manually from the controller, to a nearest landing in either direction (depending on load conditions) to facilitate evacuation of passengers during the power failure.
	C. Fireman Emergency Operation: Fireman emergency operation key switch shall be installed near the entrance on the main landing and shall operate any one of the elevators under conditions of emergency, in the event of fire.
	D. Fire Detection Operation: A potential free contact provided in each lift controller to be connected to the building Fire Alarm System that will initiate all lifts to ground with open doors and shut down in case of a fire.


	PART3 - EXECUTION
	3.1 EXAMINATION
	A. Examine elevator areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	Examine hoist ways, hoist way openings, pits, and machine rooms as constructed; verify critical dimensions; and examine supporting structure and other conditions under which elevator work is to be installed.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions.

	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing: On completion of elevator installation and before permitting elevator use (either temporary or permanent), perform acceptance tests as required and recommended by ASME A17.1/CSA B44 and by governing regulations and agencies.
	B. Operating Test: Load each elevator to rated capacity and operate continuously for 30 minutes over full travel distance, stopping at each level and proceeding immediately to the next. Record temperature rise of elevator machine during 30-minute test...
	C. Advise Owner, Construction Manager, and authorities having jurisdiction in advance of dates and times that tests are to be performed on elevators.

	3.4 PROTECTION
	A. Temporary Use: Comply with the following requirements for each elevator used for construction purposes:
	1. Provide car with temporary enclosure, either within finished car or in place of finished car, to protect finishes from damage.
	2. Provide strippable protective film on entrance and car doors and frames.
	3. Provide padded wood bumpers on entrance door frames covering jambs and frame faces.
	4. Provide other protective coverings, barriers, devices, signs, and procedures as needed to protect elevator and elevator equipment.
	5. Do not load elevators beyond their rated weight capacity.
	6. Engage elevator Installer to provide full maintenance service. Include preventive maintenance, repair or replacement of worn or defective components, lubrication, cleanup, and adjustment as necessary for proper elevator operation at rated speed and...
	7. Engage elevator Installer to restore damaged work, if any, so no evidence remains of correction.  Return items that cannot be refinished in the field to the shop, make required repairs and refinish entire unit, or provide new units as required.


	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate, adjust, and maintain elevator(s).
	B. Check operation of elevator with Owner’s personnel present before date of Substantial Completion and again not more than one month before end of warranty period. Determine that operation systems and devices are functioning properly.

	3.6 MAINTENANCE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 36 months' full maintenance by skilled employees of elevator Installer. Include monthly preventive maintenance, repair, or replacement of worn or de...
	1. Perform maintenance during normal working hours.
	2. Include 24-hour-per-day, 7-day-per-week emergency callback service with response time of two hours or less.




	210513 - Common Motor Requirements for Fire Suppression Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.
	B. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40  C and at altitude of 7T1000 m7T above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering ...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multi-Speed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multi-Speed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Re-greasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	K. Enclosure Material: Cast iron for motor frame sizes 324T  and larger; rolled steel for motor frame sizes smaller than 324T .

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motor Used with Reduced-Voltage and Multi-Speed Controllers: Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motor Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multi-Speed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset whe...


	PART 3 -  EXECUTION (NOT USED)

	210517 - Sleeves and Sleeve Seals for Fire-Suppression Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems.”
	4. Division 21 Section “Fire-Suppression Standpipes.”
	5. Division 21 Section “Electrical Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 – PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel collar; zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped and smooth outer surface with nailing flange for attaching to wooden forms.

	2.2 SLEEVE-SEAL SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates: Carbon steel or Stainless steel.
	3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating or Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Presealed Systems.

	B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match piping OD.

	2.4 GROUT
	A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink; recommended for interior and exterior applications.
	C. Design Mix: 6T34.5-MPa6T, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 – EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 6T25-mm6T annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs and concrete walls as new slabs and walls are constructed.
	1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
	2. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 6T50 mm6T above finished floor level.

	3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 6T6.4-mm6T annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for size, depth, and location of joint. Comply with requirements for sealants specified in Division 07 Section "Joint Sealants."

	E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Division 07 Section "P...

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assemble sleeve-seal system components, and install in annu...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.

	3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls Above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves and Galvanized-steel-pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.


	3. Concrete Slabs above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-pipe sleeves.

	4. Interior Partitions:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-sheet sleeves.





	210518 - Escutcheons for Fire-Suppression Piping
	PART 1 – GENERAL
	1.1   RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Foam-Water Systems.”
	3. Division 21 Section “Fire-Suppression Standpipes.”
	4. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	5. Division 21 Section “Electric Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 - PRODUCTS
	2.1 ESCUTCHEONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and setscrew fastener.
	C. One-Piece, Deep Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	D. One-Piece, Stamped Steel Type: With chrome-plated finish and spring-clip fasteners.
	E. Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with concealed hinge and setscrew.
	F. Split-Plate, Stamped Steel Type: With chrome-plated finish, concealed and exposed-rivet hinge and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
	B. Split-Casting Floor Plates: Cast brass with concealed hinge.


	PART 3 – EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings and finished floors.
	B. Install escutcheons with ID (inside diameter) to closely fit around pipe, tube, and insulation of piping and with OD (outside diameter) that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	d. Bare Piping in Unfinished Service Spaces:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	e. Bare Piping in Equipment Rooms:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	210520 - Hangers and Supports for Fire Protection Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Pipe rings.
	4. Concrete anchors.
	5. Fasteners.
	6. Pipe stands.
	7. Equipment supports.
	8. Hanger rods.

	B. Related Sections:
	1. Division 21 Section “Wet Pipe Sprinkler Systems.”


	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Utilize an installer having demonstrated experience on projects of similar size and complexity and possessing documentation proving successful completion of sprinkler system training.
	B. Hangers and supports for fire protection piping shall be listed and labeled by Underwriters Laboratories and FM Global.
	C. Steel pipe hangers and supports shall have the manufacturer’s name, part number, and applicable size stamped in the part itself for identification.
	D. Hangers and supports shall be designed and manufactured in conformance with MSS SP 58.
	E. Supports for sprinkler piping shall be in conformance with NFPA 13.
	F. Regulatory Requirements and Approvals: Provide hangers and supports that comply with requirements of the following:
	1. NFPA 13, “Standard for the Installation of Sprinkler Systems.”
	2. NFPA 14, “Standard for the Installation of Standpipe and Hose Systems.”
	3. NFPA 2001, “Clean Agent Fire Extinguishing Systems.”
	4. NFPA 11, “Deluge Foam-Water Sprinkler Systems and Foam-Water Spray Systems.”
	5. NFPA-16, “Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.

	G. Certifications: Provide letters of certification as follows.
	1. Installer will utilize skilled workers holding a trade qualification license or equivalent or apprentices under the supervision of a licensed tradesperson.

	H. The components of hanger assemblies that directly attach to the pipe or to the building structure except steel hanger rods shall be listed by UL and approved by FM Global.
	I. Non-ferrous components that have been proven by fire tests to be adequate for hazard application shall be listed for the purpose.
	J. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer / supplier but in no case less than one year ...

	1.4 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings, include rated capacities and include section modules information for trapeze hangers.
	B. Shop Drawings: All hanger types and locations shall be indicated on the shop drawings.

	PART 2 – PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	2.2 HANGERS AND SUPPORT PIPING
	A. Trapeze Hangers:
	1. The minimum size of steel angle or pipe span between purlins or joists shall be such that section modulus shall not exceed section modulus of trapeze member as shown in the NFPA-13.

	B. The trapeze member shall be secured to prevent slippage.
	C. All components of each hanger assembly that attaches to the trapeze member shall be sized to support the suspended sprinkler pipes in accordance with NFPA-13.
	D. Any other sizes or shapes giving greater section modulus shall be acceptable.

	2.3 HANGER RODS
	A. Hanger rods shall be of 8mm diameter for pipes 25-100 mm diameter and 13 mm diameter for pipes 150 – 250 mm diameter except where pitch of the branch line pipes is 150 mm in 300 mm or greater.

	2.4 FASTENERS IN CONCRETE
	A. The listed inserts in concrete and listed post-installed anchors to support hangers shall be used for mains and branch lines.
	B. Post-installed anchors shall not be used in cinder concrete except for branch lines where the post-installed anchors are alternated with through-bolts or hangers attached to beams.
	C. Post-installed anchors shall be installed in a horizontal position in the sizes of concrete beams.
	D. Holes for post-installed anchors in the side of beams shall be above the centerline of the beam or above the bottom reinforcement steel rods.
	E. Holes for post-installed anchors used in the vertical position shall be drilled to provide uniform contact with the shield over its entire circumference.
	F. The depth of the post-installed anchor hole shall not be less than specified for the type of shield used.

	2.5 POWDER DRIVEN STUDS
	A. Powder-driven studs, welding studs and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increase couplings shall be attached directly to the powder-driven studs.

	2.6 FASTENERS IN STEEL
	A. Powder-driven studs, welding studs, and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increaser couplings shall be attached directly to the powder-driven studs or welding studs.
	D. Welding studs or other hanger parts shall not be attached by welding to steel less than U.S. Standard, 12 gauge 7T2.78 mm7T.

	2.7 COPPER TUBING SUPPORTS
	A. Hangers shall be sized to fit copper tubing outside diameters.
	1. Adjustable steel swivel ring (band type) hanger.
	2. Malleable iron ring hanger, B-Line B3198RCT or hinged ring hanger.
	3. Malleable iron split-ring hanger with eye socket.
	4. Adjustable steel clevis hanger.


	2.8 ACCESSORIES
	A. Hanger rods shall be threaded at both ends or continuous threaded rods of circular cross section.  Use adjusting locknuts at upper attachments and hangers.  No wire, chain, or perforated straps are allowed.

	2.9 FLEXIBLE SPRINKLER HOSE FITTINGS
	A. Listed flexible sprinkler hose fittings and their anchoring components intended for use in installations connecting the sprinkler system piping to sprinklers shall be installed in accordance with the requirements of the listing, including any insta...
	B. Where flexible hose fittings exceed 1.83 m in length and are supported by a suspended ceiling a hanger(s) attached to the structure shall be required to ensure that the maximum unsupported length does not exceed  7T1.83 m7T.
	C. Where flexible sprinkler hose fittings are used to connect sprinklers to branch lines in suspended ceilings, a label limiting relocation of the sprinkler shall be provided on the anchoring component.
	D. Relocation of flexible sprinkler hose fittings shall only be performed by qualified and licensed individuals.


	PART 3 – EXECUTION
	3.1 HANGERS
	A. Sprinkler piping shall be substantially supported from the building structure, which must support the added load of the water-filled pipe plus a minimum of 7T114 kg7T applied at the point of hanging, except when pipes are supported in accordance wi...
	B. Trapeze hangers shall be used where necessary to transfer loads to appropriate structural members.
	C. Powder-driven studs shall not be used in steel of less than 19mm total thickness.
	D. Fasteners used to support sprinkler system piping shall not be attached to ceiling of gypsum or other similar soft material.
	E. Hangers for supporting copper or steel sprinkler pipes shall be either galvanized or provided with insulating materials.
	F. Sprinkler pipes shall be supported either from the building structure or from the ductwork supports when sprinkler pipes are installed below ductwork provided the ductwork supports are capable of supporting ductwork and load specified in the Paragr...
	G. Distance between a hanger and the centerline of an upright sprinkler shall not be less than 65mm.
	H. Do not support piping from other pipes, ductwork or other equipment that is not in building structure.
	I. The unsupported length between the end sprinkler in a pendent position or drop nipple and the last hanger on the branch line shall not be greater than  7T305 mm7T for steel pipe or  7T152 mm7T for copper pipe.
	J. The cumulative horizontal length of an unsupported armover to a sprinkler, sprinkler drop, or sprig shall not exceed  7T610 mm7T for steel pipe or  7T305 mm7T for copper tube or armover to sprinkler in the pendent portion when the system pressure e...

	3.2 SUPPORT OF RISERS
	A. Risers shall be supported by riser clamps or by hangers located on the horizontal connections within  7T610 mm7T of the centerline of the riser.
	B. Riser clamps supporting risers by means of set screws shall not be used.
	C. Riser clamps anchored to walls using hanger rods in the horizontal position shall not be permitted to vertically support risers.

	3.3 MULTI-STORY BUILDINGS
	A. In multistory buildings, riser supports shall be provided at the lowest level, at each alternate level above, above and below offsets and at the top of the riser.
	B. Supports above the lowest level shall also restrain the pipe to prevent movement by an upward thrust where flexible fittings are used.
	C. The risers offset and/or do not rise from the ground, the first ceiling level above the offset shall constitute the first level of riser support.
	D. Distance between supports for risers shall not exceed  7T7.6 m7T.

	3.4 PIPE STANDS
	A. Pipe stands shall be sized to support a minimum of 5 times the weight of the water-filled pipe, plus 7T114 kg7T.
	B. Where pipe stands are utilized, they shall be approved.

	3.5 CONCRETE INSERTS
	A. Provide inserts for placement in formwork before concrete is poured.
	B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	C. Where concrete slabs form finished ceilings, provide inserts to be flush with slab surface.
	D. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 100mm.

	END OF SECTION 210520


	210548 - Vibration and Seismic Controls
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 DESCRIPTION
	A. Water based fire protection systems shall be protected against damage from earthquakes.  Earthquake bracing and restraints on the piping shall be installed such that spray pattern of the sprinklers are not obstructed.
	B. Listed flexible pipe couplings joining grooved end pipe shall be provided as flexure joints to allow individual sections of piping 6T65 mm6T or larger to move differentially with the individual sections of the building to which it is attached.  Cou...
	C. Flexible couplings for drops to hose lines, rack sprinklers, and mezzanines shall be installed regardless of pipe sizes as follows:
	1. Within 6T610 mm6T of the top of the drop.
	2. Within 6T610 mm6T above the uppermost drop support attachment, where drop supports are provided to the structure, rack, or mezzanine.
	3. Within 6T610 mm6T above the bottom of the drop where no additional drop support is provided.
	4. An approved seismic separation assembly shall be installed where sprinkler piping, regardless of size, crosses building seismic separation joints at ground level and above.  Seismic separation assemblies shall consist of flexible fittings or flexib...


	1.3 SUMMARY
	A. This Section includes the following:
	1. Restraining braces.
	2. Factory finishes.


	1.4 DEFINITITIONS
	A. UBC:  Uniform Building Code.
	B. SDB:  Seismic Design for Building.
	C. SBC:  Saudi Building Code.
	D. ICC ES:  ICC Evaluation Service.

	1.5 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:
	1. Site Class as Defined in the UBC:  Seismic zone.


	1.6 SUBMITTALS
	A. Refer to Division 01 Section “Submittal Procedure”.
	B. Product Data: For the following:
	1. Include rated load, rated deflection and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an evaluation service member of ICC-ES, UBC or SDB and an agency acceptable to Local Civil Defense.
	b. Annotate to indicate application of each product submitted and compliance with requirements.


	C. Delegated-Design Submittal: For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible fo...
	1. Design Calculations: Calculate static and dynamic loading due to equipment weight and operation, seismic forces required to select vibration isolators, seismic restraints, and for designing vibration isolation bases.
	2. Seismic-Restraint Details:
	a. Design Analysis: To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
	b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the restrained items and to the structure. Show attachment locations, methods and spacings.  Identify components, list their strengths, and indicate directions and v...
	c. Pre-Approval and Evaluation Documentation: By an evaluation service member of Uniform Building Code or Seismic Design for Buildings and an agency acceptable to Local Civil Defense, showing maximum ratings of restraint items and the basis for approv...


	D. Welding certificates.
	E. Qualification Data: For professional engineer and testing agency.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to Loca...
	B. Comply with seismic-restraint requirements in the Saudi Building Code and NFPA 13 unless requirements in this Section are more stringent.
	C. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval by another agency acceptable to Local Civil Defense, showing maximum seismic-restraint ratings.  Ratings based on independen...
	E. Comply with all the seismic bracing and earthquake protection requirements of NFPA-13, “Standard for the Installation of Sprinkler Systems.”
	F. Uniform Building Code.
	G. Seismic Design For Building.
	H. Saudi Building Code.
	I. Local Civil Defense.

	PART 2 – PRODUCTS
	2.1 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work.
	B. General Requirements for Restraint Components: Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and wi...
	D. Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod.
	E. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	F. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	G. Resilient Isolation Washers and Bushings: One-piece, molded, oil and water-resistant neoprene, with a flat washer face.
	H. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ...
	I. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for inte...

	2.4 FACTORY FINISHES
	A. Finish:
	1. Manufacturer's standard prime-coat finish ready for field painting.
	2. Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	a. Powder coating on springs and housings.
	b. All hardware shall be galvanized.  Hot-dip galvanized metal components for exterior use.
	c. Baked enamel or powder coat for metal components on isolators for interior use.
	d. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.



	PART 3 – EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	B. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.
	C. Provide minimum of 50 mm clearance for pipes DN 25-65 diameter and 100 mm for pipes DN 100 and larger around pipes extending through walls, floors and foundations including drain and fire department connection.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Comply with all seismic requirements per NFPA-13.
	B. Equipment Restraints:
	1. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 6T3.2 mm6T.
	2. Install seismic-restraint devices using methods approved by an evaluation service member of ICC-ES and an agency acceptable to Local Civil Defense providing required submittals for component.

	C. Piping Restraints:
	1. Comply with requirements in MSS SP-127 and NFPA 13 and NFPA-14.
	2. Space lateral supports a maximum of 6T12 m6T o.c., and longitudinal supports a maximum of 6T24 m6T o.c.
	3. Brace a change of direction longer than6T 3.7 m6T.

	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to Local Civil Defense providing required submittals for component.
	F. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	G. Wire used for restraint shall be located within 6T610 mm6T of a hanger.  The hanger closest to a wire restraint shall be of a type that resists upward movement of a branch line.
	H. Branch lines shall be laterally restrained.  The end sprinkler on a line shall be restrained against excessive vertical and lateral movement.
	I. Where the branch lines are supported by rods less than 6T152 mm6T long measured between the top of the pipe and the point of attachment to the building structure.
	J. Sprigs 6T1.2 m6T or longer shall be restrained against lateral movement.
	K. Drilled-In Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...



	210553 - Identification for Fire Protection and Equipment
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve tags.
	5. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed content for each label.
	D. Valve Schedules: Valve numbering scheme.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each piping system to include in maintenance manuals.

	PART 2 – PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Letter Color: White.
	3. Background Color: Red.
	4. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	5. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	6. Fasteners: Stainless-steel rivets or self-tapping screws.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment-Label Schedule: For each item of equipment to be labeled, on 6TA46T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Sect...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multi-layer, multi-color, plastic labels for mechanical engraving, 6T3.2 mm6T thick, with predrilled holes for attachment hardware.
	B. Letter Color: White.
	C. Background Color: Red.
	D. Maximum Temperature: Able to withstand temperatures up to 6T71  C6T.
	E. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	F. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Pre-printed, color-coded, with lettering indicating service and showing flow direction.
	B. Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe-Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; pipe size; and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size: At least 6T38 mm6T high.

	D. Pipe-Label Colors:
	1. Background Color:  Red.
	2. Letter Color:  White.


	2.4 VALVE TAGS
	A. Valve Tags: Stamped or engraved with 6T6.4-mm6T letters for piping-system abbreviation and 6T13-mm6T numbers.
	1. Tag Material: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Fasteners: Brass beaded chain.
	3. Valve Tag Color: Red.
	4. Letter Color: White.

	B. Valve Schedules: For each piping system, on 6TA46T bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and varia...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.5 WARNING TAGS
	A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size: Approximately 6T100 by 178 mm6T.
	2. Fasteners: Brass grommet and wire.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Yellow background with black lettering.



	PART 3 – EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents and incompatible primers, paints and encapsulants.

	3.2 LABEL INSTALLATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install or permanently fasten labels on each major item of mechanical equipment.
	D. Locate equipment labels where accessible and visible.
	E. Piping Color Coding: Painting of piping is specified in Division 09 Section "High-Performance Coatings."
	F. Stenciled Pipe-Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping system.
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	G. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection excluding short takeoffs.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 6T15 m6T along each run.  Reduce intervals to 6T7.6 m6T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.3 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems.  List tagged valves in a valve-tag schedule.
	B. Valve-Tag Application Schedule: Tag valves according to size, shape and with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
	1. Valve-Tag Size and Shape:
	a. Fire-Suppression Standpipe: 6T38 mm6T, round.
	b. Wet-Pipe Sprinkler System: 6T38 mm6T, round.
	c. Dry-Pipe Sprinkler System: 6T38 mm6T, round.
	d. Foam Water System: 6T38 mm6T, round.
	e. Clean-Agent Fire Extinguishing System: 6T38 mm6T, round.



	3.4 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.  Signage shall be in English and in local language.



	211100 - Facility Fire-Suppression Water Service Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fire-suppression water-service and underground piping and related components outside the building and service entrance piping through wall into the building and private site fire hydrants.
	B. Utility-furnished products that will be furnished to the site, ready for installation.
	C. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for fire-suppression standpipes inside the building.
	2. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe fire-suppression sprinkler systems inside the building.
	3. Division 21 Section "Foam-Water Systems" for AFFF piping.
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps and pressure-maintenance pumps.
	5. Division 21 Section “Common Work Results for Fire Suppression.”


	1.3 REFERENCES
	A. ASME – American Society of Mechanical Engineers:
	1. B16.1 Cast Iron Pipe Flanges and Flanged Fittings
	2. B16.4 Gray Iron Threaded Fittings

	B. ASTM – American Society of Testing and Materials:
	1. A48 Specification for Gray Iron Castings
	2. A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped Zinc - Coated Welded and Seamless (Replaces A120)
	3. A536 Specification for Ductile Iron Castings
	4. B62 Specification for Composition Bronze or Ounce Metal Castings
	5. D2774 Standard Practice for Underground Installation of Thermoplastic Pressure Piping
	6. F417 Standard Specification for Polyethylene (PE) Plastic Pipe (S.D.R. – PR) Based on Outside Diameter
	7. F477 Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	C. AWWA – American Water Works Association:
	1. C11.1 Rubber Gasket Joints for Ductile Iron Pipe and Fittings
	2. C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C105 Polyethylene Encasement for Ductile-Iron Piping for Water and Other Liquids
	4. C110 Ductile-Iron and Gray-Iron Fittings, 75 mm Through 1220 mm, for Water and Other Liquids
	5. C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	6. C115 Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	7. C116 Standard for Protective Fusion-Bonded Epoxy Coating for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service
	8. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water and Other Liquids
	9. C153/A21.53 Ductile-Iron Compact Fittings, 75 mm Through 406 mm, for Water and Other Liquids
	10. C207 Steel Pipe Flanges for Waterworks Service - Sizes 100 mm Through 3,600 mm.
	11. C500 Metal-Seated Gate Valves for Water Supply Service
	12. C502 Dry-Barrel Fire Hydrants
	13. C504 Rubber-Seated Butterfly Valves
	14. C509 Resilient-Seated Gate Valves for Water Supply Service
	15. C512 Air-Release, Air/Vacuum, and Combination Air Valves for Waterworks Service
	16. C515 Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Service
	17. C550 Protective Epoxy Interior Coating for Valves and Hydrants
	18. C600 Standard for Installation of Ductile-Iron Water Mains and Their Appurtenances
	19. C651 Disinfecting Water Mains
	20. C800 Underground Service Line Valves and Fittings
	21. C906 Polyethylene (PE) Pressure Pipe and Tubing, 100 mm to 1600 mm Water Distribution and Transmission

	D. Saudi Building Code.
	E. NFPA – National Fire Protection Association:
	1. NFPA 24 Standard for the Installation of Private Fire Service Mains and Their Appurtenances
	2. NFPA 13 Standard for Sprinkler System Installation

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated, submit product data or manufacturers specifications including laboratory test reports and other data to show compliance with specifications including specified standards.
	B. Shop Drawings:
	1. Detail layout of underground service piping.

	C. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale.  Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	D. All pipe materials, valves, fittings, equipment, and accessories shall be submitted for approval.  Product data shall indicate the maximum allowable operating pressure of each component and any related manufacturing standard as appropriate.  Produc...
	E. Qualification Data: For qualified installer.
	F. Field quality-control reports.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approval necessary to conduct the work.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA-24.  Include “Contractors Material and Test Certificate for Underground Piping.”
	I. Test Reports: Submit test reports conducted on shop- and field-bolted and welded connections.  Include data on type(s) of tests conducted and test results.
	J. Operation and Maintenance Data: For water service and underground piping specialties to include in emergency, operation and maintenance manuals.
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection design files, calculations, manuals, operating instructions to agree with construction as actually accomplished.  The notation “As-Built” shall be entered in the r...
	2. The as-built files shall show the entire underground fire service layout upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping and underground fire main piping and fire hydrants including materials, hose threads, installation and testing.
	2. Codes and Standards: all work shall comply with the applicable portion of the most current edition of the AWWA Standards referenced in Section 1.03, and NFPA 13, NFPA 24, the most current edition of the IFC and IPC.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. The materials and practices comprising the work shall conform to this and other referenced specifications.  Where this specification conflicts with the requirements of another referenced specification, this specification shall prevail.
	D. All materials used shall not contain any asbestos fibers.
	E. All persons performing or supervising testing shall be qualified by either training or experience to perform such tests.
	F. All material and equipment shall be listed by UL and approved by FM.
	G. Comply with the "Approval Guide," published by FM Global, or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	H. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-suppression water-service piping.
	I. AWWA Publication: American Water Works Association.
	J. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	K. Pipe, fittings, valves and accessories shall be rated and listed for the maximum system pressure.  The use of pressure regulating valves shall not be permissible unless noted otherwise.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings and specialties from moisture and dirt.
	G. Damaged: Do not install damaged, dented or cracked piping and equipment; replace damaged units with new, non-damaged units.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Suppression Water Service Piping: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution...
	1. Notify Local Civil Defense, Insurance Underwriters, Construction Manager, and Owner no fewer than 1 day in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Fire Department, Insurance Underwriters, Construction Manager's, and Owner's written permission.



	PART 2 – PRODUCTS
	2.1 HIGH DENSITY POLYETHYLENE (HDPE) – UNDERGROUND FIRE SERVICE MAIN – PIPE AND FITTINGS
	A. All pipe sizes 100mm thru 250mm shall be single wall, smooth interior and exterior, type S, with the Manning’s “n” rating of 0.012.  The HDPE pipe shall be DR9, Class 200 rated for 13.8 bars and meet or exceed the standards issued by American Assoc...
	1. High Density Polyethylene (HPPE – PE100) Smooth Lined Pipe & Fittings shall be manufactured in accordance with requirements of ASTM F 714 and AWWA C 906, latest edition and FM Global approved.  Type S: This pipe shall have a full circular cross sec...
	2. High Density Polyethylene (HDPE) Smooth Lined Pipe shall be manufactured from virgin PE compounds which conform with the requirements of cell class 435400C as defined and described in ASTM D 3350.
	3. Minimum Pipe Stiffness (PS) at five percent deflection shall be as described in ASTM F 2306, Section 6.3 when tested in accordance with ASTM D2412.
	4. All HDPE Smooth Lined Pipe shall be certified through the AASHTO National Transportation Product Evaluation Program (NTPEP) 3rd Party Certification program.

	B. Fittings: The pipe and fittings shall be shown on drawings.  The fittings shall follow the ASTD 3261 standard specifications for Butt Heat Fusion welded.  The fittings shall meet the requirement of ASTM 3350.
	1. Fittings shall not reduce or impair the overall integrity or function of the pipe line system.
	2. Only the fittings supplied or recommended by the manufacturer shall be used.
	3. Fittings used shall be high density polyethylene fittings DR9 Class 200, 13.8 bar and shall be FM Global approved.

	C. Joints: Pipe joining shall be effected by compressing a gasket between a bell and a spigot, one of which is integrally wound onto the pipe wall with no external weld or fusion.
	1. Piping joints shall consist of in-line integral bell and spigot with rubber gasket that meets ASTM F477.
	2. Water tight joints shall be provided that meet laboratory test in accordance with ASTM Test Method.
	3. Pipe connections to HDPE manholes, fittings and structures shall have a smooth surface suitable for gasket sealing.
	4. End of closed profile pipe shall be factory sealed, to prevent leakage through the profile channel.
	5. Field cutting of closed-profile pipe (except solid wall pipe) shall not be permitted.


	2.2 GATE VALVES
	A. UL-Listed and FM-Approved Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. 6T1200-kPa6T, UL-Listed or FM-Approved, Iron, OS&Y Gate Valves:
	a. Description: Iron body and bonnet, bronze seating material.
	b. Standards: UL 262 and "Approval Guide," published by FM Global, listing.
	c. Pressure Rating: 6T12006T2T kPa2T minimum.
	d. End Connections: Flanged.
	e. Indicator Post Flange: Include on valves used with indicator posts.



	2.3 CHECK VALVES
	A. UL-Listed and FM-Approved Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: Swing-check type with pressure rating, rubber-face checks unless otherwise indicated, and ends matching piping.
	3. Standards: UL 312 and "Approval Guide," published by FM Global, listing.
	4. Pressure Rating: 6T1725 kPa6T (shall be rated for system pressure)


	2.4 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C 857, and made according to ASTM C 858.
	B. Ladder: ASTM A 36/A 36M, steel ladder; or PE-encased steel steps.
	C. Manhole: ASTM A 48/A 48M, Class No. 35A minimum tensile strength, gray-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	D. Manhole: ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	E. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  Include body anchor flange, light-duty cast-iron grate, bottom outlet and integral or field-installed bronze ball or clapper-type backwater valve.

	2.5 FIRE HYDRANTS
	A. UL and FM-Approved, Dry-Barrel Fire Hydrants:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Description: Freestanding, with one 6TDN 1156T and two 6TDN 656T outlets; and with 6T133-mm6T main valve, drain valve, and 6TDN 1506T flanged.  Hydrant shall have cast-iron body and compression-type valve opening against pressure and closing with p...
	3. Standards: UL 246 and "Approval Guide," published by FM Global, listing.
	4. Design: Base valve.


	2.6 FIRE-DEPARTMENT CONNECTIONS (BREECHING INLET)
	A. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 405.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 1200 kPa minimum.
	5. Body Material: Corrosion-resistant metal.
	6. Inlets: 2 Nos at 65 mm valve instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Bottom.
	13. Escutcheon Plate Marking: Similar to “AUTO SPKR & STANDPIPE” (Wet Risers).
	14. Finish: Polished chrome plated.
	15. Outlet Size:


	2.7 ALARM DEVICES
	A. General: UL 753 and "Approval Guide," published by FM Global, listing, of types and sizes to mate and match piping and equipment.
	B. Basis-of-Design Product: Subject to compliance with requirements, manufactured in.
	1. USA
	2. Approved equal.

	C. Water-Flow Indicators: Vane-type water-flow detector, rated for 6T2400-kPa6T working pressure; designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to provide isolated alarm and auxiliary contacts, 7...
	D. Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully open position.  Provide supervisory switches on all the control valves controlling water supplies.
	E. Pressure Switches: Single pole, double throw; designed to signal increase in pressure.

	2.8 CONCRETE
	A. Cast-in-place concrete for use in concrete thrust blocks, valve box and indicator post collars, and other concrete structures required by the contract drawings, shall conform to the requirements of Division 03, Section "Cast-in-Place Concrete".

	2.9 TAPPING
	A. Direct Tapping
	1. Direct tapping is not allowed.


	2.10 THRUST RESTRAINTS
	A. Cast-in-place concrete blocking, clamps and tie rods, shall conform to the requirements of Division 03 Section, "Cast-in-Place Concrete", SNL Standard Drawings, and construction drawings.  Steel or cast-iron hardware shall be fully coated with asph...
	B. Restrained flange adapters shall be made of ductile iron conforming to ASTM A536 and have flange bolt circles that are compatible with ANSIAWWA C115/A21.15.  Restraint for the flange adapter shall consist of a plurality of individually actuated gri...


	PART 3 – EXECUTION
	3.1 EARTHWORK
	A. Comply with excavating, trenching and backfilling requirements in Division 31 Section "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General: Provide water pipe of the size, type and class specified and install at the locations and to the elevations and grades indicated on the contract drawings.
	B. Pipe installation shall be in accordance with the applicable provisions or requirements of the following specifications, drawings and references:
	1. Division 31 Section, “Earthwork”.
	2. Ductile iron pipe installation shall conform to AWWA C600.  Where indicated on the contract drawings, pipe shall be encased in polyethylene film according to AWWA C105.
	3. Install detectable warning tape that can be detected by a standard metal pipe locator on all water line per Division 31, “Earthwork”.

	C. The installation of the fire protection line shall conform to NFPA 24, NFPA 13, and Local Civil Defense requirements.  Fire protection lines shall terminate inside the building with a flange and spigot piece.  The spigot piece shall be plumb with t...
	D. Immediately prior to laying, each pipe section shall be visually inspected for defects or damage.  Any damaged or defective pipe section shall not be used.  Each pipe section shall be cleaned so that the interior and joining surfaces of the pipe ar...
	E. Pipe shall be laid on a smoothly graded prepared subgrade soil foundation true to alignment and grade as indicated on the contract drawings.  The allowable vertical and horizontal tolerance from drawing elevations and alignment shall be 50 mm.  Bel...
	F. Trenching and Backfill:
	1. Trench Type 4: Unless otherwise shown on the drawings the trench for pipe installation shall be Type 4 as defined by AWWA C600.  Pipe bedded in 100 mm of sand, gravel, or crushed stone.  Maximum size of pipe bedding material shall not exceed 13 mm ...
	2. HDPE – PE100 Pipe: The trench width from the bottom of pipe to 305 mm above top of pipe shall not exceed the outside diameter plus 610 mm.  The pipe haunch shall be backfilled so no voids exist and than backfilled in 200 mm maximum lifts.  Unless o...
	3. Minimum depth of cover for water lines shall be 1.5 m from the top of pipe to finished grade (depth of cover shall match existing piping system). Unless otherwise indicated on the contract drawings.
	4. When it is necessary to deflect ductile iron pipe for changes in horizontal or vertical alignment, the amount of deflection shall not exceed 2/3 of the manufacturer's recommended maximum deflection.  A fitting or several shorter lengths of pipe sha...

	G. Joints:
	1. Flanged Joints: Clean the flanged ends to be joined immediately prior to joining.  Only one gasket shall be permitted in a flange joint.  Nuts shall be tightened similar to mechanical joints to within the torque range recommended by the pipe manufa...
	2. Hardware: All nuts and bolts utilized in underground pipe connections shall be stainless steel, high-strength, cast-iron or high-strength, high-grade steel and shall be of the proper size and type for the application in which they are utilized.  Al...

	H. Comply with NFPA 24 for fire-service-main piping materials and installation.
	I. Install HDPE, water-service piping according to AWWA C906 and AWWA M41.
	1. Install encasement for piping according to ASTM A 674 or AWWA C105.

	J. Install piping by tunneling or jacking, or combination of both, under streets and other buildings and obstructions that cannot be disturbed.  Pipes shall be installed in covered trenches when installed under buildings.
	K. Extend fire-suppression water-service piping and connect to water-supply source and building fire-suppression water-service piping systems at locations and pipe sizes indicated.
	1. Terminate fire-suppression water-service piping at building wall until building-water-piping systems are installed. Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to building's fire-suppression water...

	L. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.  Where possible, thrust blocks shall be placed so that...
	M. Comply with requirements in Division 21 Sections for fire-suppression-water piping inside the building.
	N. Install sleeves for piping penetrations of walls, ceilings and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	O. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure rating same as or higher than systems pressure rating for aboveground applications unless otherwise indicated.
	B. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656Tand larger end connections.
	C. Ream ends of tubes and remove burrs.
	D. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes and fittings before assembly.
	E. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with bolts according to ASME B31.9.
	F. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with OD, and with system working pressure.
	G. Do not use flanges or unions for underground piping.

	3.4 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints.  Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.
	2. Locking mechanical joints.
	3. Set-screw mechanical retainer glands.
	4. Bolted flanged joints.
	5. Heat-fused joints.
	6. Pipe clamps and tie rods.

	B. Install anchorages for tees, plugs and caps, bends, crosses, valves and hydrant branches in fire-suppression water-service piping according to NFPA 24 and the following:
	1. Gasketed-Joint, Ductile-Iron, Water Service Piping: According to AWWA C600.
	2. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

	C. All thrust restraint shall be accomplished by mechanical means unless shown otherwise on the contract drawings. Provide mechanical joint restraints at all tees, plugs, caps, bends, reducers, valves and other mechanical joint fittings.  Concrete blo...
	1. Concrete blocking shall be installed in accordance to the requirements of Division 03 Section, "Cast-in-Place Concrete".  Blocks shall be placed in the general shape and to the minimum dimensions indicated on the standard drawings, and shall be pla...
	2. Installation of Mechanical Joints per AWWA C600
	a. Clean the socket and plain end.  Lubrication and additional cleaning should be provided by brushing both the gasket and plain end with soapy water or an approved pipe lubricant meeting the requirements of ANSI/AWWA C111/A21.11, just prior to slippi...
	b. Insert the pipe into the socket and press the gasket firmly into the gasket recess.  Keep the joint straight during assembly.
	c. Push the gland toward the socket and center it around the pipe with the lip against the gasket.  Insert bolts and hand tighten nuts.  Make deflection after joint assembly but before tightening.
	d. Tighten the bolts to the normal range of bolt torque as indicated in the table below while at all times maintaining approximately the same distance between the gland and the face of the flange at all points around the socket.  This can be accomplis...


	D. Hydrants shall be set on flat stones or concrete slabs and shall be provided with small stones (or the equivalent) placed about the drain to ensure drainage.
	E. Where soil is of such a nature that the hydrants will not drain properly or where groundwater stands at levels above that of the drain, the hydrant drain shall be plugged at the time of installation.  If the drain is plugged, hydrants in service sh...
	F. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.5 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. UL-Listed and FM-Approved Gate Valves: Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	C. UL-Listed and FM-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
	D. MSS Valves: Install as component of connected piping system.
	E. Corporation Valves and Curve Valves: Install each underground curb valve with head pointed up and with service box.
	F. Support valves and piping, not direct buried, on concrete piers.  Comply with requirements for concrete piers in Division 03 Section "Cast-in-Place Concrete."
	G. Where the valve operating nut is at a depth greater than 1 meter below the valve box cover, an extension stem shall be installed in the box with the required size square wrench nut.  Extension stems shall be equipped with a minimum of one stem guid...

	3.6 FIRE HYDRANT INSTALLATION
	A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. Wet-Barrel Fire Hydrants: Install with valve below frost line.  Provide for drainage.
	C. AWWA Fire Hydrants: Comply with AWWA M17.
	D. UL-Listed and FM-Approved Fire Hydrants: Comply with NFPA 24.
	Install fire hydrants at the locations indicated and as detailed on the contract drawing, and in accordance with AWWA C600.  Hydrants shall be set plumb and true to the elevations indicated, with the center of the lowest nozzle at least 406 mm above s...
	E. Bollards shall be installed around fire hydrants as required by the construction drawings or per the SNL standard drawings referenced in the contract documents.

	3.7 FIRE-DEPARTMENT CONNECTION BREECHING INLETS INSTALLATION
	A. Install ball drip valves at each check valve for fire-department connection to mains.
	B. Install protective pipe bollards on two sides of each fire-department connection.  Pipe bollards are specified in Division 05 Section "Metal Fabrications."

	3.8 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision.  Underground valves with valve box do not require supervision.
	B. Supervisory Switches: Supervise valves in open position.
	1. Valves: Grind away portion of exposed valve stem.  Bolt switch, with plunger in stem depression, to OS&Y gate-valve yoke.

	C. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant.  Install switch.
	D. Water-Flow Indicators: Install in water-service piping in vault.  Select indicator with saddle and vane matching pipe size.  Drill hole in pipe, insert vane, and bolt saddle to pipe.
	E. Connect alarm devices to building's fire-alarm system.  Wiring and fire-alarm devices are specified in Division 28 Sections.

	3.9 CONNECTIONS
	A. Connect fire-suppression water-service piping to interior fire-suppression piping.

	3.10 FIELD QUALITY CONTROL
	A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described below.
	B. Underground pipes including water supply to the system riser and lead-in connection to the system riser shall be completely flushed.  The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.
	C. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	D. Hydrostatic Tests: All piping shall be tested hydrostatically at  6T13.8 bar6T or  6T3.5 bar6T in excess of working pressure, whichever is greater and shall maintain that pressure at  6T0.35 bar6T for 2 hours.
	1. Pressure loss shall be determined by a drop in gauge pressure or visual leakage. Maximum allowable leakage is 6T1.89 L6T per hour per 100 joints.  Remake leaking joints with new materials and repeat test until leakage is within allowed limits.
	2. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	3. Each hydrant shall be fully opened and closed under system water pressure.
	4. All control valves shall be closed and opened under system pressure to ensure proper operation.

	E. Prepare contractor material and test certificate for underground piping.  Submit signed copy of certificate by the installing contractor and Owner’s representative for record.

	3.11 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground fire-suppression water-service piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 31 S...

	3.12 CLEANING
	A. Underground piping, from the water supply to the system riser and lead-in connections to the system riser shall be completely flushed before the connection is made to downstream fire protection system piping.
	B. The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.  The minimum rate of flow shall be not less than one of the following:
	1. Hydraulically calculated water demand flow rate of the system, including any hose requirements.
	2. Flow necessary to provide a velocity of 3 m/sec.
	3. Maximum flow rate available to the system under fire conditions.

	C. Provision shall be made for the proper disposal of water used for flushing or testing.
	D. Clean and disinfect fire-suppression water-service piping as follows:
	1. Purge new piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for three hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	E. Prepare reports of purging and disinfecting activities.

	3.13 PIPING SCHEDULE
	A. Underground fire-suppression water-service piping 6TDN 200 to DN 2506T shall be the following:
	1. HDPE pipe; fittings; glands, gaskets and bolts; and gasketed joints.


	3.14 VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	B. Underground fire-suppression water-service shutoff valves 6TDN 1006T and larger shall be one of the following:
	1. 6T1725-kPa6T, UL-listed or FM-approved, iron, OS&Y gate valves.
	C. Fire-suppression water-service check valves 6TDN 1006T and larger shall be one of the following:
	1. UL-listed or FM-approved check valves.


	3.15 HYDROSTATIC TESTING
	A. New water line installations shall be hydrostatically tested in accordance with AWWA C600 for ductile-iron pipe.
	B. All temporary plugs, taps, thrust restraints, gauges and other necessary testing equipment must meet the same nationally recognized standards as listed in Part 2 - Products. They shall be provided by the Contractor and shall be subject to approval ...
	C. New lines shall be tested without being connected to existing lines.
	D. Hydrostatic test pressure for new lines shall be 10.3 bars or 1.5 times the normal working pressure of the line, whichever is greater.  In addition, test pressure for new fire lines, as defined above, shall be a minimum of 13.8 bars or 1.3 bars in ...
	E. The allowable testing leakage rate for fire mains shall be calculated in accordance with NFPA-24.  The new waterline may be accepted if the total test leakage is less than the calculated allowable leakage.  If the actual leakage is greater than the...
	F. The Contractor shall submit a calculation and the data sheet for each test, showing all data and measured quantities, including the actual leakage, the location of each test section, and a calculation of the allowable leakage for the test section. ...



	211200 - Fire Suppression Standpipes
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings and specialties.
	2. Fire-protection valves.
	3. Hose connections.
	4. Hose stations.
	5. Hose valve cabinets.
	6. Fire hose reel cabinets.
	7. Fire department connections.
	8. Alarm devices.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Fire-Alarm System" for alarm devices not specified in this Section.
	5. Division 22 section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 kPa6T.
	B. Standard Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure 6T1200 kPa6T maximum.

	1.4 SYSTEM DESCRIPTIONS
	A. Automatic Wet-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Has open water-supply valve with pressure maintained and is capable of supplying water demand.
	B. Manual Dry-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Does not have permanent water supply.  Piping is dry/empty.  Water must be pumped into standpipe system to satisfy demand.

	1.5        PERFORMANCE REQUIREMENTS
	A. Standard-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T2400-kPa6T minimum working pressure.
	C. Fire-suppression standpipe design shall be approved by authorities having jurisdiction.
	1. Minimum residual pressure at each hose-connection outlet is as follows:
	a. 6TDN 406T Hose Connections: 6T450 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T690 kPa6T.

	2. Maximum residual pressure at required flow at each hose-connection outlet is as follows unless otherwise indicated:
	a. 6TDN 256T Hose Connections: 6T690 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T1200 kPa6T.

	D. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the fire-suppression standpipes shall withstand the effects of earthquake motions determined according to NFPA 1...

	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For fire-suppression standpipes.  Include plans, elevations, sections, details, and attachments to other work.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval.  The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the ...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings and hydraulic calculations to the Engineer for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, and Saudi Building Code for working plans and shall include drawings showing the location of all equipment controls, piping, valves and drains.  The shop drawings ...


	C. Coordination Drawings: Fire-suppression standpipes, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.

	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Standpipe Drawings: Working plans, prepared according to NFPA 14, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Permits: Prior to start of installation, Contractor shall submit copies of all permits and approvals necessary to conduct this work.
	G. Welding certificates.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 14 and Saudi Building Code.  Include "Contractor's Material and Test Certificate for Aboveground Piping" ...
	I. Field quality-control reports.
	J. Operation and Maintenance Data:
	1. For fire-suppression standpipes specialties to include in emergency, operation, and maintenance manuals.
	2. For standpipe specialties to include in emergency, operation, and maintenance manuals.  Submit components of system servicing requirements, inspection data, replacement parts numbers and availability, and copy of NFPA-25, “Standard for Inspection, ...
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating all the changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	L. After completing a sprinkler system installation, the Contractor shall submit to the Local Civil Defense a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing fire-suppression standpipes and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow ...
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. All materials and equipment shall be UL listed.
	C. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Standards: Fire-suppression standpipe equipment, specialties, accessories, installation, and testing shall comply with NFPA 14, "Installation of Standpipe and Hose Systems."
	F. Comply with the requirements of the local authorities having jurisdiction including the following codes with any local amendments:
	1. Saudi Building Code.
	2. Local Civil Defense.

	G. All standpipe system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the Ufull warrantyU time, which is standard with the manufacturer and/or supplier, but in no case less than on...
	H. Piping, fittings, valves and specialty valves shall be rated for the maximum system working pressure.  Use of pressure regulating valves shall not be permissible, unless noted otherwise.

	1.8        COORDINATION
	A. Coordinate layout and installation of standpipe system with work of all other trades.
	B. Placement of fire hose valves and risers shall comply with NFPA-14 and the requirements of the local authority having jurisdiction.
	C. Install and standpipe risers, combination risers, drain risers and fire hose valves in stairs so as to not impede the egress path or areas of rescue assistance.  Keep risers tight to corners of stairs.


	PART 2 – PRODUCTS
	2.1        PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

	2.2         STEEL PIPE AND FITTINGS
	A. Schedule 80 Galvanized and Black Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Schedule 80, Galvanized and Black Steel Pipe: ASTM A 53; 53M, Type E.  Pipe ends may be factory or field formed to match joining method.
	C. Standard-Weight, Galvanized and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, seamless steel pipe with threaded ends.
	D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	F. Malleable or Ductile Iron Unions: UL 860.
	G. Cast-Iron Flanges: ASME B16.1, Class 125.
	H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	1. Welded Fittings and Outlets: UL listed and FM approved, Class 150, forged steel butt welded fittings and flanges.  Factory made weld-o-lets may be used for joining branch pipe to mains where branch is at least one size smaller than the main.
	J. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: Shall be rated for system pressure 26T400 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	K. When welding is performed, piping shall be shop welded.  Torch cutting and welding shall not be permitted as a means of modifying or repairing standpipe systems.  Welding methods shall conform to the applicable requirements of AWS B2.

	2.3        PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Brazing Filler Materials: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed and/or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 6T1725 kPa,6T 6T2070 kPa 6Tand 6T2400 kPa6T.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 25 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: Shall be rated for system pressure.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: 6TShall be rated for system pressure6T.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6        SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard Pressure Piping Specialty Valves:   6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2400 kPa minimum6T and 6T2400 kPa6T.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valve:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber, and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T2070 kPa 6Tminimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.


	2.7        HOSE CONNECTIONS
	A. Adjustable-Pressure Regulating Hose Valve Connections:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 668 hose valve for connecting fire hose.
	3. Pressure Rating: 6T2070 kPa6T minimum.
	4. Material: Brass or bronze.
	5. Size: 6TDN 656T, as indicated.
	6. Inlet: Female pipe threads.
	7. Outlet: Male hose threads with lugged cap, gasket, and chain.  Include hose valve threads according to NFPA 1963 and matching local civil defense threads.
	8. Pressure Control Device Type: Pressure reducing.
	9. Design Outlet Pressure Setting: 690 kPa.
	10. Pattern: Angle.
	11. Finish: Polished chrome plated.


	2.8        N 25 RACK-TYPE HOSE STATIONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Hose Reel:
	1. Standard: UL 47.
	2. Material: Steel with red-enamel finish.
	3. Type: Hose-rack assembly.  Include hose valve, hose reel, water-retention device, and hose.
	4. Operation: Semi-automatic.
	5. Sized to hold fire hose.

	C. Hose Valve:
	1. Standard: UL 668 6TDN 256T, for connecting fire hose reel.
	2. Type: Adjustable.
	3. Pressure-Control Device: Pressure reducing.
	4. Design Outlet Pressure Setting: 2T450 2T6TkPa6T.
	5. Hose Valve and Trim Finish: Polished chrome plated.
	6. Pressure Rating: 6T2070 kPa6T minimum.
	7. Pattern: Angle.
	8. Material: Brass or bronze.
	9. Pressure Control Device: UL 1468 integral or for field installation if indicated.
	10. Size: 6TDN 386T.
	11. Inlet: Female pipe threads.
	12. Outlet: Male hose threads according to NFPA 1963 and matching local civil defense threads.

	D. Hose Reel:
	1. Standards: NFPA 1961 and UL 219 lined fire hose with swivel inlet, coupling, gaskets, and nozzle.
	2. Size: 6TDN 256T.
	3. Length: 6T30 m6T.
	4. Jacket: Combination of natural and synthetic threads.
	5. Lining: Rubber.
	6. Cover: Rubber, plastic, or combination of rubber and plastic compounds.
	7. Nozzle: UL 401.
	a. Material: Polished brass.
	b. Type: Jet-spray, adjustable from shutoff to fog spray or straight stream.



	2.9        HOSE VALVE CABINETS
	A. Fire Hose Valve Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in red reading “FIRE DEFENSE VALVE.”  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.

	B. Fire Hose Reel Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in black reading “FIRE HOSE REEL AND FIRE EXTINGUISHER.”  Provide 3D sign on wall above cabinet.  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.


	2.10      FIRE-DEPARTMENT CONNECTIONS (BREECHING INLETS)
	A. Contractor shall coordinate with local Civil Defense and provide all fire department connection acceptable to the local Civil Defense.
	B. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos. at 65 mm male instantaneous each with spring-loaded non return valve with rubber blank cap and chain.
	7. Caps: Manufacturer standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Back.
	13. Escutcheon Plate Marking: "AUTO SPKR & STANDPIPE." (Wet Risers) low or high zone and floors served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.

	C. Flush-Type, Fire-Department Connection (Breeching Inlet):
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos at 65 mm male instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Top.
	13. Escutcheon Plate Marking: Similar to "DRY RISER." (Dry risers) low or high zones and floor served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.


	2.11      ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Waterflow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Waterflow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1725 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.12       PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T minimum and 6T0 to 2400 kPa6T.
	E. Water System Piping Gauge: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gauge: Include retard feature and "AIR" or "AIR/WATER" label on dial face.


	PART 3 – EXECUTION
	3.1         PREPARATION
	A. Report test results promptly and in writing.

	3.2        EXAMINATION
	A. Examine roughing-in for hose connections and stations to verify actual locations of piping connections before installation.
	B. Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, framing for hose-station cabinets, and other conditions where hose connections and stations are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3        PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements in NFPA 14 for installation of fire-suppression standpipe piping.
	C. Install seismic restraints on piping.  Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	D. Install listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install drain valves on standpipes.  Extend drain piping to outside of building, or to open hub drain capable of accepting flow.
	1. Main drain test connection shall be provided at locations that will permit flow test of water supplies and connections. Main drain connections shall be so installed that valve can be opened wide for sufficient time to assure a proper test without c...

	F. Install automatic (ball drip) drain valves to drain piping between fire-department connections and check valves.  Drain to floor drain or outside building.
	G. Install alarm devices in piping systems.
	H. Install hangers and supports for standpipe system piping according to NFPA 14.  Comply with requirements in NFPA 13 for hanger materials.
	I. Install pressure gages on riser or feed main and at top of each standpipe.  Include pressure gages with connection not less than 6T8 mm6T and with soft-metal seated globe valve, arranged for draining pipe between gage and valve.
	J. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	K. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	L. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	M. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	N. Standpipe system piping shall not pass through hazardous areas and shall be located so that it is protected from mechanical and fire damage.
	O. All dry piping shall be installed so that the entire system may be drained.  The number of auxiliary drains shall be kept to a minimum.

	3.4        JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	J. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	K. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.

	3.5        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 14 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply except from fire-department connections.  Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.
	2. Alarm Valves: Install bypass check valve and retarding chamber drain-line connection.

	D. All water supply control, drain, and test connection valves shall be permanently marked to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor.
	F. Valves shall be provide to allow isolation of a standpipe riser without interrupting water supply to other standpipe riser from the same source of supply.
	G. Each dry standpipe shall be provided with an air and vacuum valve installed at the top of each riser.

	3.6        HOSE-CONNECTION INSTALLATION
	A. Install hose connections adjacent to standpipes.
	B. Install freestanding hose connections for access and minimum passage restriction.
	C. Install 6TDN 406T hose-connection valves with flow-restricting device.
	D. Install wall-mounted-type hose connections in cabinets.  Include pipe escutcheons, with finish matching valves, inside cabinet where water-supply piping penetrates cabinet.  Install valves at angle required for connection of fire hose.  Comply with...

	3.7        FIRE-DEPARTMENT CONNECTION INSTALLATION
	A. Install wall-type, fire-department connections.
	B. Install automatic (ball drip) drain valve at each check valve for fire-department connection.

	3.8        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 14.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.9        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect standpipe systems according to NFPA 14, "System Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests.  Operate as required.
	7. Coordinate with fire-pump tests.  Operate as required.
	8. Verify that equipment hose threads match with Local Civil Defense equipment.

	C. Fire-suppression standpipe system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.10      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain specialty valves.

	3.11      PIPING SCHEDULE
	A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Standard-pressure, wet-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	C. Standard-pressure, wet-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	D. Standard-pressure, dry-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	E. Standard-pressure, dry-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.




	211223 - Facility Indoor Water Storage Tanks
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Fire water storage tanks and related accessories.
	2. Concrete base.

	B. Related Sections:
	1. Division 21 Section “Fire-Suppression Standpipes” for standpipe piping.
	2. Division 21 Section “Deluge/Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems” for AFFF piping.
	4. Division 21 Section “Electric-Drive, Centrifugal Fire Pumps” for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	5. Division 21 Section “Common Work Results for Fire Suppression.”
	6. Division 21 Section “Facility Fire Suppression Water Service Piping.”


	1.3 SYSTEM DESCRIPTIONS
	A. Fire Water Storage Tank: Combined domestic and fire tanks to provide the required water supply dictated by NFPA and/or Saudi Building Code requirements.  Fire water tank work includes all necessary appurtenances as required by NFPA-22, including bu...

	1.4 SUBMITTALS
	A. Product Data:  For each type of product specified or shown on Drawings, include rated capacities, operating characteristics, electrical characteristics, furnished specialties, and accessories.
	B. Manufacturer Seismic Qualification Certification:  Submit certification that indicated steel, potable-water storage tanks, accessories, and components will withstand seismic forces defined in Division 21 Section "Vibration and Seismic Controls for ...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Source quality-control test reports.
	D. Field quality-control reports.
	E. Purging and disinfecting reports.
	F. Permits: Prior to starting installation, contractor shall submit to Architect copies of all permits and approvals necessary to conduct the work.
	G. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements.
	H. Operation and Maintenance Data: For fire-water tank specialties to include in emergency, operation and maintenance manuals.
	I. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all fire-water tank shop drawings, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire fire-water tank system upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Product Options: Drawings indicate size, profiles, and dimensional requirements of fire-water storage tanks and are based on the specific system indicated. Refer to Division 01 Section "Product Requirements."
	B. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.
	D. Codes and NFPA Standards: Fire-water tank, system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-22 “Water Tanks for Private Fire Protection.”
	2. ASTM.
	3. ANSI.
	4. ASME.
	5. AWWA.
	6. AWS.
	7. International Building Code
	8. Underwriters Laboratories, Inc.
	9. FM Global.
	10. Local Civil Defense.

	E. All fire-water tank and system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than ...
	F. All material and equipment shall be listed by UL and/or approved by FM Global.
	G. Pipe, fittings, valves and specialty valves shall be rated and listed for the maximum system working pressure.


	PART 2 -  PRODUCTS
	2.1 NON-PRESSURE, DOMESTIC AND FIRE-WATER STORAGE TANKS
	A. Description:  Concrete, non-pressure-rated water storage tanks will be constructed by the General Contractor.
	B. Fabricate supports and attachments to tank with reinforcement strong enough to resist tank movement during seismic event when tank supports are anchored to building structure.
	C. Construction:  Constructed with concrete, divided into two compartments.  Each compartment shall function as individual tank.
	D. Manhole:  Watertight.
	E. Specialties and Accessories:  Include tappings in the tank and the following:
	1. 760mm diameter manholes shall be provided on the wall of the tank. The manhole cover shall be built of steel plate at least 4.8mm thick.
	2. A drain pipe at least 50mm in size that is fitted with a drain valve.
	3. The tank shall be provided with a discharge pipe for providing suction to the fire pump as shown on Drawings. The discharge outlet shall be equipped with an anti-vortex plate assembly to control the vortex flow. The vortex plate assembly shall cons...
	4. The tank shall be kept filled to the required fire water level and the designed water level shall never be more than 100mm below the designated fire service level.
	5. Hi/Low water level alarm panel shall include alarm and silence button. The control panel shall be a NEMA 1 wall mounted unit housing two electric relays with three indicating lights (low, normal and high). The system shall provide an audible and vi...
	6. Overflow Pipe: The overflow pipe shall be of adequate capacity for the operating conditions and shall be of not less than 150 mm. The inlet of the overflow pipe shall not be closer than 50 mm to the top of the water level in the tank.
	7. Filling:  Provide a float valve for filling the tanks automatically. Filling pipes shall be sized to fill the tank in 8 hours.
	8. Ladders:  Provide inside and outside ladders for access.  Inside ladder shall be located between the manhole and tank bottom.  Provide OSHA safety cage on exterior ladder.
	9. Drain Connection:  Provide minimum of 50 mm drain valve at bottom of the tank on each tank compartment.


	2.2 SOURCE QUALITY CONTROL
	A. Test and inspect potable-water storage tanks according to the following tests and inspections and prepare test reports:
	1. Non-pressure Testing for Fire-Water Storage Tanks: Fill tanks to water operating level to ensure structural integrity and freedom from leaks. Hold water level for two hours with no drop in water level.  Repair or replace tanks that fail test with n...



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install the following devices on tanks where indicated:
	1. Tank vents.
	2. Connections to accessories.

	B. After installing tanks with factory finish, inspect finishes and repair damages to finishes.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 21 Sections.  Drawings indicate general arrangement of piping, fittings and specialties.
	B. Install piping adjacent to potable-water storage tanks to allow service and maintenance.
	C. Connect water piping to water storage tanks with unions or flanges and with shutoff valves.  Connect tank drains with shutoff valves and discharge over closest floor drains.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following final checks before filling:
	1. Test operation of tank accessories and devices.

	B. Filling Procedures:  Fill tanks with water to operating level.

	3.4 CLEANING
	A. Clean and disinfect domestic and fire-water storage tanks.
	B. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed, use procedure described in AWWA C652 or as described below:
	1. Purge water storage tanks with potable water.
	2. Disinfect tanks by one of the following methods:
	a. Fill tanks with water-chlorine solution containing at least 2T50 ppm2T of chlorine.  Isolate tanks and allow to stand for 24 hours.
	b. Fill tanks with water-chlorine solution containing at least 2T200 ppm2T of chlorine.  Isolate tanks and allow to stand for three hours.

	3. Flush tanks, after required standing time, with clean, potable water until chlorine is not present in water coming from tank.
	4. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination made by authorities having jurisdiction shows evidence of contamination.

	C. Prepare written reports for purging and disinfecting activities.



	211313 - Wet-Pipe Sprinkler Systems
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Fire-protection valves.
	3. Sprinklers.
	4. Alarm devices.
	5. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps and fire-pump controllers.
	4. Division 28 Section “Fire-Alarm System for alarm devices not specified in this section.
	5. Division 22 Section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories, designed and listed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 k...
	B. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	C. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of  6T1200 kPa6T.

	1.4 SYSTEM DESCRIPTIONS
	A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is connected to the water supply through alarm valve. Water discharges immediately from sprinklers when they are opened. Sprinklers open when heat melt...

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard-Pressure Piping System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure Piping System Component: Listed for 6T1725-kPa6T minimum working pressure.
	C. Sprinkler system design shall be approved by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13, and all local code...
	D. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand:
	B. 0.68 bars including losses through water-service piping, valves and backflow preventers.
	E. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on drawings.
	F. Total Combined Hose-Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demands.

	G. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/...

	1.6 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings and Hydraulic Calculations: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations for approval before any equipment or pipes are installed. Include plans, elevations, sections,...
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the I...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drains...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect/Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”

	F. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	G. All material and equipment shall be listed by UL and/or approved by FM Global.
	H. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.

	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1         PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations and pipe sizes.

	2.2        STEEL PIPE AND FITTINGS
	A. Schedule 40, Seamless Galvanized Pipe: ASTM A 53/A 53M, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Galvanized-Steel and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless steel pipe with threaded ends.
	C. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	D. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	E. Malleable or Ductile-Iron Unions: UL 860.
	F. Cast-Iron Flanges: ASME 16.1, Class 125.
	G. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	H. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	I. Grooved-Joint, Steel Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: 6T1200 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket and bolts and nuts.


	2.3         PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:   Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:   Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 2400 kPa.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	F. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        SYSTEM PRESSURE RELIEF VALVE
	A. Relief valves shall be designed to relieve excess pressure to increase in ambient temperature.
	B. General Requirements:
	1. Standard: UL’s “Fire Protection Equipment Directory Listing” or “Approval Guide,” published by FM Global, listing.
	2. Pressure Rating: As required by system pressure,  6T1200 kPa6T minimum.
	3. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6         TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: As required by system pressure, 6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard-Pressure Piping Specialty Valves: 6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2070 kPa6T minimum.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For horizontal or vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.

	D. Pressure Reducing Valves
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Provide UL listed and FM approved factory assembled and fully trimmed pressure reducing valve in portions of systems where all components are not listed for pressure greater than 12 bars.  The valve shall be set for an outlet pressure not exceeding...
	3. Pressure gauges shall be installed on the inlet and outlet side of each pressure reducing valve.
	4. A relief valve of not less than 12.7 mm in size shall be provided on discharge side of the valve set to operate at a pressure not exceeding 8.5 bars.
	5. A list indicating valves shall be provided on the inlet side of each pressure reducing valve, unless the pressure reducing valve meets the listing requirements for use as an indicating valve.
	6. Means shall be provided downstream of all pressure reducing valves for flow tests at sprinkler system demand.


	2.8        SPRINKLER SPECIALTY PIPE FITTINGS
	A. Branch Outlet Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 213.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type: Mechanical-T and -cross fittings.
	6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets: Grooved or threaded.

	B. Flow Direction and Test Assemblies:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.

	C. Branch Line Testers:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Brass.
	5. Size: Same as connected piping.
	6. Inlet: Threaded.
	7. Drain Outlet: Threaded and capped.
	8. Branch Outlet: Threaded, for sprinkler.

	D. Sprinkler Inspector’s Test Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.9        SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers: 6T1200 kPa6T minimum.

	D. Automatic Sprinklers with Heat-Responsive Element:
	1. Non-Residential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with Discharge Coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	E. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	F. Special Coatings:
	1. Wax.
	2. Corrosion-resistant paint.

	G. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, one piece, flat.

	H. Sprinkler Guards:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.10       ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum- and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Water-Flow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Water-Flow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1200 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Pressure Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised water-flow switch with retard feature.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design Operation: Rising pressure signals water flow.

	E. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.11      PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T and 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gauge: Include "WATER" label on dial face.


	PART 3 – EXECUTION
	3.1        PREPARATION
	A. Report test results promptly and in writing.

	3.2         PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.
	C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device materials and installation in NFPA 13.
	D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	G. Install sprinkler piping with drains for complete system drainage.
	H. Install relief valve not less than  6T12 mm6T in size and set to operate at  6T12.1 bar6T or  6T0.7 bar6T in excess of the maximum system pressure, whichever is greater.
	I. Provide vent at top of each drain riser.
	J. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	K. Provide automatic air venting valve at top of the system for exhaust air in the system.
	L. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve.  Install drain piping to and spill over floor drain or to outside building.
	M. Install alarm devices in piping systems.
	N. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements for hanger materials in NFPA 13.
	O. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe.  Include pressure gages with connection not less than 6TDN 86T and with soft metal seated globe valve, arranged for draining pipe between...
	P. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	Q. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	S. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any mechanical, plumbing or elect...
	T. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	U. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	V. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	W. Penetrations of ductwork shall not be permissible.
	X. Torch cutting and welding shall not be permitted as a means of modifying or repairing the existing sprinkler systems.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3         JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.  Pipin...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	I. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	J. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	K. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	L. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65.5 degrees Celsius, unless listed for this service.
	M. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	N. Do not use couplings to provide support point for vertical piping.
	O. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer.

	3.4        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve. Install...
	C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources.
	D. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.

	E. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal identification signs to show their function and sprinkler system zones which they serve.
	F. Control valves installed overhead shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the ope...
	G. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5        SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent.  Final sprinkler installation shall follow installation of finished ceiling.  Coordination with and approval from Gen...
	C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	D. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway.  Sprinklers at bottom of hoistway shall not be more than 0.609 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that...
	E. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room.  A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	F. Sprinklers shall be installed under fixed obstructions over 1220 mm such as ducts, decks and overhead doors.  Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be provided with head guards.
	G. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13.  Deflector of sprinklers shall be aligned parallel to ceiling or roofs.  Sprinklers shall be designed to open at temperature 57-73  C...
	H. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	I. A minimum of 460 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	J. Sprinklers having K-factor exceeding 5.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	K. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings.  Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	L. Sprinklers shall be designed to open at temperature from 57  C to 73  C in locations where the ceiling temperature does not exceed 37  C.  Where the ceiling temperature exceeds 37  C, the temperature rating of sprinklers shall be in accordance with...
	M. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	N. Provide all required piping and make final connection to the sprinklers.

	3.6        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 21 Section "Identification for Electrical Systems."

	3.7        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Coordinate with fire-alarm tests.  Operate as required.
	6. Coordinate with fire-pump tests.  Operate as required.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the contractor’s Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new wet pipe sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working press...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are appr...
	2. Submit contractors and material test certificates signed by installing contractor and owner’s representative in accordance with NFPA-13.

	G. There shall be no visible leakage when the inside sprinkler and standpipe system subjected to the hydrostatic pressure test.
	H. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	I. The main drain valve shall be opened and remain open until the system pressure stabilizes.  The static and residual pressures shall be recorded on the contractor’s test certificate.
	J. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.

	3.8         CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.9        DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain specialty valves and sprinkler systems.

	3.10       PIPING SCHEDULE
	A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	C. Standard-pressure, wet-pipe sprinkler system, DN50 and smaller, shall be one of the following:
	1. Schedule 40, seamless black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	D. Standard-pressure, wet-pipe sprinkler system, DN65 and larger, shall be one of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	E. Sprinkler drain shall be galvanized steel pipe schedule 40.
	F. Plain end pipe and fittings shall not be used.
	G. Grooving of pipe shall be by roll groove only.

	3.11      SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms Without Ceilings: Upright sprinklers.
	2. Rooms With Suspended Ceilings: Recessed and concealed sprinklers as indicated on plans.
	3. Wall on Soffit Mounting: Sidewall sprinklers.
	4. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Factory-painted as per ID approval.
	2. Recessed Sprinklers: White, with white escutcheon.
	3. Upright Pendant and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.

	C. Two piece escutcheon plates on pendent or sidewall sprinklers are not allowed, unless noted otherwise.



	211318 - Preaction Sprinkler Systems
	PART 1 -   GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Control valves.
	3. Preaction valve with trim.
	4. Sprinkler specialty pipe fittings.
	5. Sprinklers.
	6. Alarm devices.
	7. Control panels.
	8. Air compressor.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Digital, Addressable Fire-Alarm System" for alarm devices not specified in this Section.


	1.3 DEFINITIONS
	A. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories:  Sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	B. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of 6T1200 kPa6T.
	C. Preaction Sprinkler System: A sprinkler system employing automatic sprinkler that are attached to a piping system that contains air that might or might not be under pressure, with a supplemental detection system installed in the same areas as the s...
	D. Preaction systems shall be as the following type:

	1.4 SYSTEM DESCRIPTIONS
	A. Double Interlock Preaction System: Provide supervised electrically controlled, pneumatically pressurized Double Interlock Preaction Sprinkler System where indicated on the drawings.  Preaction system assembly shall utilize a preaction valve with tr...
	B. Provide preassembled preaction system assembly complete with a control panel and an air compressor within a free standing cabinet.  The entire package shall be prewired and the water inlet and outlet to the valve riser.

	1.5 PERFORMANCE REQUIREMENTS
	A. Sprinkler system design shall be accepted by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13 and all local code ...
	B. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand: 0.68 bars.
	F. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on the drawings.
	G. Maximum Protection Area Per Sprinkler
	1. Maximum protection area per sprinkler as noted on drawing.

	H. Total Combined Hose Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demand.

	I. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/SEI 7.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations and volumetric calculations to the Engineer and authority having jurisdiction for acceptance before any equipment or pipe...
	Include plans, elevations, sections, details, and attachments to other work.
	C. The Contractor will be authorized by the Employer to start each portion of the work following Shop Drawing review and acceptance.
	The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and acceptance by the Insurance Underwriters, the Employer, the Engineer, and Local Civil Defense. Any installation prior to this acceptance process ...
	1. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Engineer for acceptance in accordance with the shop drawing submittal schedule and procedures.
	2. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drain...
	3. Wiring Diagrams: For power, signal, and control wiring.
	4. Power supply calculations.

	D. Permits: Prior to starting installation, the Contractor shall submit to the Engineer copies of all permits and acceptances necessary to conduct the work.
	E. Samples: Submit samples for review.
	1. Sprinklers.

	F. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in th...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to the Engineer for Employer’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.7 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	B. Qualification Data: For qualified Installer and the professional Engineer. Volumetric calculations or water delivery time calculations to the end of sprinkler submittal is required for double interlock preaction systems.
	C. Accepted Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13 , that have been accepted by the authorities having jurisdiction, including hydraulic calculations and volumetric calculations.
	D. Welding certificates.
	E. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.
	Include "The Contractor's Material and Test Certificate for Aboveground Piping."
	F. Field quality-control reports.
	G. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the accepted plans and tested in accordance with NFPA-13.

	1.8 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and...

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by the qualified professional Engineer.


	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70 by a qualified testing agency and marked for intended location and application
	C. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."
	2. NFPA 72, “National Fire Alarm and Signaling Code.”
	3. NFPA 70, “National Electrical Code.”
	4. NFPA 101 – Life Safety Code.
	5. UL Fire Equipment Directory.
	6. FM Global – Loss Prevention Data.
	7. Saudi Building Code.
	8. Local Civil Defense.

	D. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	E. All material and equipment shall be listed by UL and/or accepted by FM Global.
	F. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.  The use of pressure reducing or regulating valves shall not be permissible unless noted otherwise.

	1.10 PROJECT CONDITIONS
	A. Interruption of Existing Sprinkler Service:  Do not interrupt sprinkler service to facilities occupied by the Employer or others unless permitted under the following conditions and then only after arranging to provide temporary sprinkler service ac...
	1. Notify the Engineer, Construction Manager and the Employer no fewer than two days in advance of proposed interruption of sprinkler service.
	2. Do not proceed with interruption of sprinkler service without the Engineer's, Construction Manager's and the Employer 's written permission.


	1.11 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.12 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabine...


	1.13 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation. Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields. Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 STEEL PIPE AND FITTINGS
	A. For piping system subjected to pressure rating 1200 kPa and less, Schedule 40, Galvanized Steel Pipe: ASTM A 53/A 53M, Type S, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. For piping system subjected to pressure rating more than 1200 kPa, Schedule 80, Galvanized Steel Pipe: ASTM A 53/A53M, Type S, Grade B. Pipe ends may be factory or field formed to match joining method.
	C. Schedule 40, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	D. Schedule 80, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	E. Galvanized, Steel Couplings: ASTM A 865, threaded.
	F. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	G. Malleable- or Ductile-Iron Unions: UL 860.
	H. Cast-Iron Flanges: ASME B16.1, Class 125.
	I. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc. USA
	b. NIBCO, Inc. USA
	c. Victaulic Company. USA
	d. Accepted equal.

	2. Pressure Rating: 6T2400 kPa6T minimum.
	3. Galvanized, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, nonmetallic and asbestos free.
	1. Class 125, Cast-iron and Class 150, Bronze Flat-Face Flanges: Full-face gaskets
	2. Class 250, Cast-iron and Class 300, Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM accepted.
	2. Minimum Pressure Rating for Standard-Pressure Piping:  6T1200 kPa
	3. Minimum Pressure Rating for High Pressure Piping:  6T1725 kPa

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard:  UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa 6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 312
	3. Pressure Rating: 1200 kPa minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5 TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating:  6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	C. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	D. Globe Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.



	2.6 PREACTION AUTOMATIC SPRINKLER SYSTEM
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. Viking Corp. USA
	2. Victaulic Co. USA
	3. Accepted equal.

	B. Pre-action sprinkler system shall be provided where indicated on drawings.  The pre-action sprinkler system shall be supervised, double interlock, electrically operated, fail-safe with required trim, compressor, and air maintenance device.  The sys...
	C. No more than 1000 automatic sprinklers shall be controlled by any one preaction valve.
	D. Air Compressor:
	1. Provide air compressor to provide compressed air supply in the dry system with dehydrator. The air compressor shall have a capacity capable of restoring normal air pressure in the system within 30 minutes.
	a. Connection pipe from the air supply to the dry pipe valve shall not be less than 6T15 mm6T in diameter and shall enter the system above the priming water level of the dry pipe valve.
	b. A check valve shall be installed in the air filling connection, and a listed or accepted shutoff valve of either the renewable disc or ball valve type shall be installed on the supply side of this check valve and shall remain closed unless filling ...
	c. Relief Valve: An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 6T0.7 bar6T in excess of system air pressure and shall not exceed the manufacturer’s limitations.

	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Gast Manufacturing Inc. USA
	b. General Air Products, Inc. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	3. Standard: UL’s “Fire Protection Equipment Directory” listing or “Acceptance Guide,” published by FM Global, listing.
	4. Motor kW: Fractional.

	E. Air maintenance device shall regulate the air pressure to preset requirements.
	F. Starter and power wiring, including local disconnect, and final terminations for air compressor will be provided under this Section.
	G. An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 0.7 bar (10 psi) in excess of system pressure and shall not exceed manufacturer’s limitation.  Installation of...
	H. Listed pressure gauges shall be installed upstream and downstream of the pre-action valve and the air supply line to the preaction valve and preaction valves.
	I. Sprinkler piping and fire detection devices shall be automatically supervised.
	J. A supervised control valve shall be installed at downstream of pre-action valve assembly.
	K. The pre-action system shall be equipped with the following components:
	1. Preaction valve.
	2. Trim piping and components -
	a. Piping valve.
	b. Restriction orifice.
	c. Test drain valve.
	d. Main drain valve.
	e. Drip check valve.
	f. Strainer alarm test valve.
	g. Garage valve.
	h. Water comply pressure gauge.
	i. Pressure operated relief valve 0-26.6 bar (0 – 300 psi).
	j. N.C. solenoid valve.
	k. Alarm switch.
	l. Manual emergency release valve.
	m. Low air supply.
	n. Pressure switches.
	o. Check valve.
	p. OS&Y valve with tamper switch.
	q. Check valve with rubber seat.
	r. Back-up power supply.
	s. System air pressure.
	t. Pressure gauges.


	L. The control panel shall be U.L. Listed and F.M. accepted and meet the requirements of NFPA Pamphlet 72 for releasing preaction system(s). The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a key loc...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the preaction system releasing control panel with the building fire alarm and BAS panel. Power for the panel shall be derived from a 220 Volt, 20 Amp...
	2. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Fike. USA
	b. Notifier. USA
	c. Accepted equal.
	a. Smoke detection in alarm condition.
	b. Air supervisory pressure switch.
	c. Sprinkler system pressure water flow switches.
	d. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for sprinkler system air supervisory pressure switch, water flow pressure switch, and valve tamper switch. All other supervisory conditions including the integral panel trouble conditions may be annunciated ...
	5. Provide the entire preassembled and prewired preaction valve assembly, including preaction valve with the required trim control valve with tamper switch and associated piping, control panel, air compressor, and water inlet and outlet to the valves....

	M. Provide cross zoned photoelectric type smoke detectors for release of solenoid.  In the preaction valve assembly, spacing of smoke detectors shall be based on the requirements of NFPA 72.
	N. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	O. The alarm pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have one set of "C" contacts which shall be utilized for the "System Tripped" alarm reporting to the control panel.
	P. The air supervisory pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have two sets of "C" contacts. One set of contacts shall be utilized for the "low air" supervisory condition reporting to the co...
	Q. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. accepted. The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	R. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	S. Spacing of releasing devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	T. Sequence of Operation:
	1. Upon closure of control valve on the preaction valve assemblies or loss of air in the piping due to activation of a sprinkler or breakage of fitting, trouble supervisory signal will be transmitted at the preaction releasing control panel and buildi...
	a. Transmit alarm signal at the releasing control panel and building fire alarm panel and BAS panel.
	b. Alarm bell will sound alarm.
	c. Water will enter the piping but will not discharge over the hazard until the sprinkler is operated in the single interlock systems.
	d. Water will enter the piping only upon activation of a detection device and loss of air operation of a sprinkler in the double interlock system(s).

	3. Upon manual activation of the preaction valve by the operation of the manual emergency release causes the following:
	a. Continuous audible device sounds alarm.


	U. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	V. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	W. Automatic operation of the preaction systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	X. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.

	2.7 SPRINKLER SPECIALTY PIPE FITTINGS
	A. General Requirements for Preaction System Fittings:  UL listed and FM Accepted for preaction pipe service.
	B. Branch Outlet Fittings:
	1. Anvil International, Inc.
	2. Tyco Fire & Building Products LP.
	3. Victaulic Company.
	4. Standard: UL 213.
	5. Pressure Rating:  6T1200 kPa6T minimum.
	6. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	7. Type: Mechanical-T and -cross fittings.
	8. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	9. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	10. Branch Outlets: Grooved, or threaded.

	C. Sprinkler Inspector's Test Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Victaulic Company. USA
	b. Viking Corporation. USA
	c. Accepted equal.

	2. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.8 SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	Escutcheon plates or cover plates for concealed sprinklers shall be part of listed sprinklers assembly. Provide corrosive-resistant coating in the rooms where corrosive conditions exist.
	1. Globe Fire Sprinkler. USA
	2. Victaulic Company. USA
	3. Viking Corporation. USA
	4. Accepted equal.

	B. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing and FM Global "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers:  6T1200 kPa6T minimum.

	C. Automatic Sprinklers with Heat-Responsive Element:
	1. Nonresidential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with discharge coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	D. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	E. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, white finish, one piece, flat.

	F. Sprinkler Guards:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Reliable Automatic Sprinkler Co., Inc. USA
	b. Victaulic Company. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.9 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically Operated Alarm Bell:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum, 6T200-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Pressure Switches:
	1. Provide high/low air supervisory pressure switches for monitoring loss of air in preaction systems and waterflow pressure switches for monitoring waterflow in the system piping.
	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised water-flow switch with retard feature.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design Operation: Rising pressure signals water flow.

	D. Valve Supervisory Switches:
	1. Provide valve supervisory switches on all the valves controlling water supplies including incoming water service.
	2. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design: Signals that controlled valve is in other than fully open position.


	2.10 PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. AMETEK, Inc.; U.S. Gauge Division. USA
	2. Watts USA
	3. Accepted equal

	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gage Range: 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gage: Include "AIR" or "AIR/WATER" label on dial face.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping. Install piping as indicated, as far as practical.
	1. Deviations from accepted working plans for piping require written acceptance from authorities having jurisdiction. File written acceptance with the Engineer before deviating from accepted working plans.
	2. Piping shall be installed with minimum number of joints and couplings, but with adequate and accessible connections for disassembly, maintenance and replacement of piping components.

	B. Piping Standard: Install internally and externally galvanized pipes for preaction systems and areas where moisture conditions exist.  Comply with requirements in NFPA 13 for installation of sprinkler piping.
	C. Pitch sprinkler pipes in accordance with NFPA-13. Provide auxiliary drain connections for trapped portions of piping.
	D. Install seismic restraints on piping. Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	E. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	F. Piping installed within the MRI rooms shall be of non-ferrous material (copper piping).
	G. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	H. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	I. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	J. Install sprinkler piping with drains for complete system drainage.
	K. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	L. Connect compressed-air supply to preaction sprinkler piping.
	M. Connect air compressor to the following piping and wiring:
	1. Pressure gages and controls.
	2. Electrical power system.
	3. Fire-alarm devices, including low-pressure alarm.

	N. Install alarm devices in piping systems.
	O. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements in NFPA 13 for hanger materials.
	P. Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices and air compressors.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	T. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any existing mechanical, plumbing...
	U. The Contractor shall provide the Employer accepted, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Employer’s opinion, are subject to physical damage.
	V. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	W. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	X. Penetrations of ductwork shall not be permissible.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings, and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated. Piping...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged

	H. Steel-Piping, rolled-Grooved Joints:  roll square-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	J. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved jo...
	K. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with tools recommended by fitting manufacturer.
	L. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014.  Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	M. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	N. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65 C, unless listed for this service.
	O. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	P. Do not use couplings to provide support point for vertical piping.
	Q. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer

	3.4 VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements:  Install in vertical position for proper direction of flow, in main supply to system.
	2. Preaction Valves: Install trim sets for air supply, drain, priming level, alarm connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
	a. Install air compressor and compressed-air supply piping.
	b. Air-Pressure Maintenance Device: Install shutoff valves to permit servicing without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or switch to maintain system pressure; strainer; pressure ratings with 6T9...
	c. Install compressed-air supply piping from building's compressed-air piping system.


	D. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal or rigid plastic identification signs to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the op...
	F. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5 SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	In areas without a suspended ceiling, install sprinkler piping as high as possible.  Sprinklers shall be installed in accordance with their liking. Sprinklers shall be placed in the center of ceiling tile in both directions.
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent. Final sprinkler installation shall follow installation of finished ceiling. Coordination with and acceptance from the...
	C. Sprinklers in the pendent position shall be installed on return bends in the heated areas.
	D. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	E. Horizontal sidewall sprinklers shall not be installed back-to-back in residential occupancies. Provide a minimum of 15.2 mm horizontal separation to reduce sound transmission.
	F. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway. Sprinklers at bottom of hoistway shall not be more than 600 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that do...
	G. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room. A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	H. Sprinklers shall be installed under fixed obstructions over 1200 mm such as ducts, decks, open gate flooring, cutting tables and overhead doors. Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be pro...
	I. Sprinklers installed under open grating shall be of the intermediate level/rack storage type or otherwise shielded from the discharge of overhead sprinklers.
	J. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13. Deflector of sprinklers shall be aligned parallel to ceiling or roofs. Sprinklers shall be designed to open at temperature 54-73 deg ...
	K. Provide sprinkler protection in the accessible vertical shaft and/or around vertical opening, if the vertical opening(s) is/are not protected by fire rated enclosure.
	L. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	M. A minimum of 450 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	N. Residential sprinklers shall be permitted in dwelling units and their adjacent corridors provided they are installed in conformation with their listing. Area of coverage shall be in accordance with manufacturer listing.
	O. Sprinklers having K-factor exceeding 80.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	P. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings. Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	Q. Sprinklers shall be designed to open at temperature from 57 C to 73 C in locations where the ceiling temperature does not exceed 37 C. Where the ceiling temperature exceeds 37 C, the temperature rating of sprinklers shall be in accordance with NFPA...
	R. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	S. Provide all required piping and make final connection to the sprinklers.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests. Operate as required.
	7. Coordinate with fire-pump tests. Operate as required.
	8. Verify that equipment hose threads are same as local fire-department equipment.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the Contractor's Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new preaction sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working pres...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are acce...
	2. Submit the Contractors and material test certificates signed by installing the Contractor and the Employer’s representative in accordance with NFPA-13.

	G. The preaction system piping shall be tested pneumatically at 2.7 bars in addition to the hydrostatic test.  Maximum permissible loss in the pneumatic test is 0.134 bars over the period of 24 hours.
	1. The test on double interlock preaction systems shall measure the time to trip the valve and the time for water to be discharged by opening the inspector’s test valve.

	H. There shall be no visible leakage when the inside sprinkler system is subjected to the hydrostatic pressure test.
	I. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	J. The main drain valve shall be opened and remain open until the system pressure stabilizes. The static and residual pressures shall be recorded on the Contractor's test certificate.
	K. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.
	L. Automatic operation of preaction systems shall be tested in accordance with the manufacturer’s instructions.  The manual and remote control operation shall also be tested.

	3.7 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train the Employer's maintenance personnel to adjust, operate, and maintain specialty valves.

	3.9 PIPING SCHEDULE
	A. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	B. Standard-pressure, preaction sprinkler system, DN50 and smaller, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure more than 1200 KPa).

	C. Standard-pressure, preaction sprinkler system, DN65 and larger, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints(for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints (for system pressure more than 1200 KPa).


	3.10 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings: Upright sprinklers.
	2. MRI Rooms: Concealed pendent type listed for MRI use.
	3. Rooms with Suspended Ceilings: Recessed, and concealed pendent sprinklers as indicated.
	4. Wall Mounting: Sidewall sprinklers.
	5. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Rough brass, with factory-painted as per ID.
	2. Recessed Sprinklers: White finish, with white escutcheon.
	3. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.




	211339 - Foam-Water Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concentrate piping and piping specialties.
	2. Bladder tanks and proportioning devices.
	3. Foam concentrate.
	4. Discharge devices.
	5. Monitoring and alarm devices.

	B. Related Sections:
	2. Division 21 Section “Fire-Suppression Standpipes.”
	3. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps."


	1.3 DEFINITIONS
	A. AFFF: Aqueous film-forming foam concentrate.
	B. Eductor (Inductor): A device that uses the venturi principle to introduce a proportionate quantity of foam concentrate.
	C. Proportioner: The device where foam liquid and water are mixed to form foam solution.

	1.4 SYSTEM DESCRIPTION
	A. The foam-water systems shall provide extinguishment of Class A and Class B hazards in the protected hazard. The foam water systems shall utilize deluge valve with complete trim, control panel and detection and devices for the deluge systems and bla...
	B. Provide a reserve supply of foam concentrate to meet the design requirements.
	C. Description: Engineered, fixed, deluge, automatically actuated, low-expansion, AFFF fire-extinguishing system for flammable-liquid fires. System includes diaphragm proportioning tanks and devices as described in NFPA 16.

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard Working Pressure of Piping-System Component: Listed for 6T1200 kPa6T.
	B. Design sprinkler system hydraulically based on design criteria indicated on the drawings
	1. Solution: 3 percent foam-water solution.

	C. Seismic Performance: Fire-suppression piping shall withstand the effects of earthquake motions determined according to NFPA 13.

	1.6 SUBMITTALS
	A. Product Data: For each type of product indicated.  Include the following:
	1. Piping, valves, fittings, and hangers.
	4. Seismic restraints for all equipment.
	5. Bladder tanks and proportioning devices.
	6. Foam concentrate.
	7. Discharge devices.  Include flow characteristics.
	8. Monitoring and alarm devices.  Include electrical data and supervision method.
	9. Foam-concentrate storage tanks.
	10. Control Panel
	11. Detection devices
	12. Test connections.

	B. Shop Drawings and Hydraulic Calculations: For foam- water sprinkler system, include plans, elevations, sections, details etc.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts of fittings, valves, bladder tank, proportioner, fittings and hangers, etc. and p...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 11, 16, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for control panel detection devices, wiring, pip...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Drawings: Working plans, prepared according to NFPA 13, that have been approved by Local Civil Defense, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Open sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. All material and equipment shall be listed by UL and approved by FM Global.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”


	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Discharge Devices: Not less than 20 percent of amount of each type installed.
	2. Foam Concentrate: Not less than 200 percent of amount installed.
	3. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1        CONCENTRATE PIPING MATERIALS
	A. Comply with requirements specified in Division 21 Section "Wet-Pipe Sprinkler Systems" for pipes, fittings, joining materials and valves.
	1. Foam concentrate piping shall be compatible with foam concentrate to be used.  Foam concentrate piping shall be designed for the least equivalent feet of pipe run from bladder tank discharge outlet to proportioning device and water supply to bladde...

	B. Schedule 40, Seamless Galvanized Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	1. Threaded Fittings, Classes 125 and 250: ASME B16.4.
	2. Pipe Flanges and Flanged Fittings: ASME B16.1.
	3. Malleable Iron Threaded Fittings, Classes 150 and 300: ASME B16.3.

	C. Red Brass Pipe: ASTM B 43, Schedule 40, with factory- or field-formed threaded ends.
	1. Threaded Fittings: ASME B16.11.


	2.2         VALVES
	A. General Valve Requirements:
	1. UL listed and/or FM Approved for use in fire-protection systems.
	2. Compatible with type of foam concentrate used.
	3. Rated for the system pressure.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard:   UL 258.
	b. For trim and drain functions.
	c. Valves 6TDN 406T and Smaller:   Bronze body with threaded ends.
	d. Valves 6TDN 50 and DN 656T:   Bronze body with threaded ends or ductile-iron body with grooved ends.
	e. Valves 6TDN 806T:   Ductile-iron body with grooved ends.


	C. OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard: UL 262.
	b. Accessories: Pre-grooved stem for mounting tamper switch for monitoring by fire-alarm panel.
	c. Body Material: Cast or ductile iron.
	d. Ends: Flanged or mechanical.
	e. Packing: Asbestos free.


	D. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 1091.
	b. Pressure Rating: 6T1200 kPa6T minimum.
	c. Valves 6TDN 506T and Smaller:
	1) Body Material:   Bronze.
	2) End Connections: Threaded.

	d. Valves 6TDN 656T and Larger:
	1) Body Material: Cast or ductile iron.
	2) End Connections: Flanged, grooved, or wafer.
	3) Ends: Flanged or mechanical.

	e. Accessories: Tamper switch for monitoring by fire-alarm panel.


	E. Swing Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 312.
	b. Pressure Rating: 6T1725 kPa6T minimum (rated for system pressure).
	c. Body Material: Cast iron.
	d. End Connections: Flanged or grooved.


	F. Trim and Drain Valves:
	1. General Requirements:
	a. Compatible with type of foam concentrate used.
	b. Pressure Rating: 6T1200 kPa6T minimum.

	2. Angle Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/

	3. Globe Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/



	2.3         SPECIALTY VALVE – DELUGE VALVE
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Deluge valve shall employ a positive vent on the priming line to ensure that the deluge valve will not prematurely reset. Inlet and outlets connections of the deluge valve shall be Grooved. Deluge valve shall have a working pressure 1200 kPa deluge...

	2.4        SPECIALITIES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	B. Specialties shall comply with NFPA 16, be compatible with the foam concentrate, and be designed to be drained and cleaned.
	C. Foam-Concentrate Storage Tanks: Provide a low expansion foam bladder tank system for storage of foam concentrate. The tank shall be stamped as meeting ASME pressure vessel requirements and UL listed/FM Approved for use with the foam concentrate and...
	D. Proportioning Controllers: Foam concentrate shall be introduced into the water from a concentrate controller utilizing balanced pressure injection. Concentrate controller shall be listed and approved with the foam concentrate to the proportioned an...
	E. Concentrate Control Valves: Install water-operated ball or deluge valve between the bladder tank and concentrate controller. The valve shall open automatically when the sprinkler system water flow. Concentrate control valve shall be listed for the ...
	F. Concentrate Strainers: Bronze body and stainless-steel mesh strainer with minimum 6T3.2-mm6T perforations to remove solids that would block system components.
	G. Pressure Gauges: Comply with UL 393; with 6T90-mm6T minimum-diameter dial, 6T0- to 2070-kPa6T dial range, and caption "WATER" or "CONCENTRATE" on dial face.

	2.5        FOAM CONCENTRATE
	A. Description: 3% AFFF liquid concentrate, complying with NFPA 11 and UL 162, for making foam-water fire-extinguishing foam solution. Stored foam concentrate shall not be a mixture of different types and/or brands and shall be stored in accordance wi...

	2.6         DISCHARGE DEVICES
	A. Discharge devices and foam concentrate shall be UL listed or FM Approved for use together.
	B. Sprinklers: Open, air-aspirating type; for use on deluge systems.
	C. Discharge devices for foam-water deluge and spray systems shall be permitted to be air aspirating as foam water sprinklers or foam-water spray nozzles.

	2.7         MONITORING DEVICES
	A. Valve Supervisory Switches: Single pole, double throw, with normally closed contacts complying with UL 753.  Switch shall signal fire-alarm panel or releasing panel when valve is in other than fully open position.
	B. Pressure Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.
	C. Flow Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.

	2.8        CONTROL PANEL AND ALARM DEVICES
	A. The control panel shall be U.L. Listed and F.M. approved and shall meet the requirements of NFPA Pamphlet 72 for releasing foam water system(s).  The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the foam water system releasing control panel with the building fire alarm and BAS panel.  Power for the panel shall be derived from a 220 Volt, 20 A...
	2. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	a. Heat detection devices in alarm condition.
	b. Alarm.
	c. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for smoke detection, valve tamper switch and alarm.  All other supervisory conditions including the integral panel trouble conditions may be annunciated as a single condition.

	B. Heat detector shall be rate of anticipation 90 C type, thermally sensitive, U.L. and FM approved, device for releasing solenoid valve.  Spacing of heat detectors shall be in accordance with their listings.
	C. A supply of spare fusible elements for heat - responsive devices, not less than two of each temperature rating, shall be maintained on the premises for replacement purposes.
	D. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	E. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. approved.  The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	F. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	G. Spacing of detection devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	H. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	I. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	J. Automatic operation of the foam-water systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	K. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.


	PART 3 – EXECUTION
	3.1        CONCENTRATE STORAGE TANK INSTALLATION
	A. Install concentrate storage tanks on concrete bases.  Concrete bases are specified in Division 21 Section "Common Work Results for Fire Suppression."
	B. Install concentrate storage tanks anchored to substrate according to tank manufacturer's written instructions.
	C. Install tanks level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.
	D. Install seismic restraints for tanks.  Anchor tanks to substrate.

	3.2        PIPING INSTALLATION
	A. Install piping and other components level and plumb.
	B. Comply with requirements for basic pipe installation and joint construction in Division 21 Section "Common Work Results for Fire Suppression."
	C. Install pipe and fittings, valves, and discharge devices according to requirements listed in NFPA 16, "Installation of Foam-Water Sprinkler and Foam-Water Spray Systems."
	1. Support piping using supports and methods according to NFPA 13.
	2. Install seismic restraints for concentrate storage tanks and piping systems.
	3. Install monitoring and alarm devices according to NFPA 16 and NFPA 72.

	E. Install flanges, flange adapters, or couplings for grooved-end piping on piping, valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Ream ends of pipes and tubes and remove burrs.
	G. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	H. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for foam concentrate.  Join flanges with gasket and bolts according to ASME B31.9.
	I. Piping, fittings and valves shall be of a material compatible with the foam concentrate, foam solution, or water used, as applicable.
	J. Rubber-gasketed fittings shall be permitted to be used to connect pipe in fire-exposed areas where the foam-water deluge system is automatically controlled.
	K. Unions, couplings, or other similar fittings necessary to complete the piping connections between the system riser and the bladder tank are not indicated on the general schematic figures.  However, the installing contractor must incorporate them in...
	L. Check for compliance with environmental rules and regulations for design, testing, drainage, system runoff or other potential environmental requirements.
	1. Provide a foam concentrate control valve on a balanced pressure foam water system in order to prevent the unwanted discharge of foam concentrate caused by thermal expansion, siphoning or any other reason.
	2. The foam solution test valve shall be large enough to flow full system demand for testing purposes.

	M. Teflon tape or sealing compounds shall be used at pipe joints in the foam concentrate supply line.  Foam concentrates act as harsh detergents and may wash other pipe joint compounds out of the joint.
	N. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	O. Provide a minimum of 5 pipe diameters of straight pipe on the inlet and outlet of the concentrate controller to minimize turbulence inside the concentrate controller.  Exception, the outlet for the tank water supply control valve may be connected n...
	P. The combined total equivalent length of pipe (pipe length, plus equivalent lengths for fittings and valves) including both the water supply inlet piping and the foam concentrate discharge piping should not exceed 15.2 equivalent meters.  This will ...
	Q. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	R. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	S. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	T. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated.

	U. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems and with foam concentrate.

	3.3         CONNECTIONS
	A. Comply with requirements for piping specified in Division 21 Section "Wet-Pipe Sprinkler Systems."  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Provide concentrate control and drain valves with piping to permit maintenance of the foam concentrate with continuous sprinkler-system service.
	C. Install proportioning controller in fire-suppression piping to provide coverage to area indicated on Drawings.
	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Teflon tapes or sealing compounds shall be used at pipe joints in the foam concentrate supply line.
	F. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	G. Connect electrical devices to building's fire-alarm system.  Comply with requirements for wiring and connections in Division 28 Section "Fire-Alarm System."
	H. Install a fire department connection on the supply side of the proportioning controller when required.

	3.4         LABELING
	A. Install labeling on piping, equipment, and panels according to Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.5        STRAINERS
	A. Strainers shall be installed so that they are accessible for cleaning or flushing.
	B. Strainers shall be installed in foam concentrate lines upstream of foam concentrate pumps.
	C. Provide listed strainers of the proper size and strainers that have a ratio of open-basket area to inlet pipe size of at least 10:1 shall be used.

	3.6        CHARGING SYSTEM
	A. Fill proportioning tanks with foam concentrate after field quality-control testing is complete and satisfactory results have been achieved.

	3.7        DRAINS AND FLUSHING CONNECTIONS
	A. Flushing connections shall be provided where system piping is subject to accumulation of sediments or where periodic flushing is required by the authority having jurisdiction.
	B. System auxiliary drains shall be installed such that the drain valves are accessible in accordance with NFPA 13.

	3.8        FIELD QUALITY CONTROL
	A. Inspection: Engage the services of a qualified professional engineer to inspect installed fire-extinguishing systems, prepare installation report, and certify that installation complies with the Contract Documents, calculations, and requirements of...
	B. Comply with operating instructions and procedures in NFPA 16, "Acceptance Tests" Chapter.  Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.
	2. Inspect equipment and check mountings for adequate anchoring to substrate.
	3. Check electrical systems.
	4. The foam solution test valve must be large enough to flow full system demand for testing purposes.
	5. Flush supply piping.
	6. Perform hydrostatic pressure test.
	7. Perform acceptance test.
	8. Perform proportioning system test.
	9. Perform discharge test.
	10. Flush system piping.
	11. Flush system piping again immediately after any foam concentrate discharge.
	12. Correct malfunctioning equipment; retest to demonstrate compliance.  Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated; retest to demonstrate compliance.  Repeat procedure until satisfactory r...
	13. Comply with environmental rules and regulations for testing, drainage, system run-off or disposal of foam solution or other potential environmental requirements.

	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations including connections, and to assist in testing.

	D. Tests and Inspections:
	1. After installing foam fire-extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start systems to confirm proper unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	E. Foam fire-extinguishing piping system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	212200 - Clean Agent Fire Extinguishing System
	PART 1 -  GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Piping and piping specialties.
	2. Extinguishing-agent containers.
	3. Extinguishing agent.
	4. Detection and alarm devices.
	5. Control and alarm panels.
	6. Accessories.
	7. Connection devices for and wiring between system components.
	8. Connection devices for power and integration into building's fire-alarm system.
	9. Barometric relief dampers.


	1.3         DEFINITIONS
	A. ATS:  Acceptance Testing Specifications.
	B. EPO:  Emergency Power Off.

	1.4        SYSTEM DESCRIPTION
	A. Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area including the room cavity below the ceiling and below the raised floor.
	B. The system shall incorporate modular or central storage of the agent as liquid in pressurized cylinder.  A fixed piping distribution system shall transport the agent to the nozzles.  System shall provide the minimum design concentration of 7.0 perc...
	C. Design concentrations shall be held at the highest level of combustible for a minimum period of ten (10) minutes.
	D. The work described in this specification consists of all labor, materials, equipment, Engineering and services necessary to complete and test the Total Flooding Clean Agent fire extinguishing system with Automatic Detection and Control.
	1. Drawings: The contract drawings show the general arrangement of the areas to receive detection and Clean Agent Fire Extinguishing System. Review the drawings so that all items that will affect the operation of the Clean Agent Fire Extinguishing Sys...
	2. Total flooding system shall be complete including Clean Agent Fire Extinguishing Gas storage containers, piping, hangers, nozzles, control panel, detectors, annunciators, alarms and any and all other equipment necessary for a complete operational s...
	3. The system shall include all required wiring and controls necessary to automatically shutdown the independent forced-air ventilation system serving the protected area only and close all the dampers in the supply and exhaust/return ductwork serving ...
	4. Forced air ventilation shall shutdown and dampers in HVAC system close automatically prior to discharge of the fire extinguishing system.
	5. Provide a means of manual release of the system.  This shall be accomplished by a mechanical manual release or by electrical manual release. The release shall cause simultaneous operation of the automatically operated valves controlling agent relea...
	6. System shall have 24-hour battery standby power supply for operation of the detection, signaling, control and activation requirements of the system.
	7. The system shall also include connection of trouble and alarm signals at the system control panel with the Building Fire Alarm Panel.


	1.5         PERFORMANCE REQUIREMENTS
	A. Design clean-agent extinguishing system and obtain approval from authorities having jurisdiction. Design system for Class A, B or C fires as appropriate for areas being protected and include safety factor.  Use clean agent indicated and in concentr...
	B. Performance Requirements:
	1. Discharge HFC 227ea, FE-25 and FK-5-1-12 within 10 seconds and maintain the designed concentration by volume at for 10-minute holding time in hazard areas.
	2. Discharge HFC 227ea within 10 seconds and maintain 7.1 percent concentration by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. HFC 227ea concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 5.3 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	3. Discharge HFC-125 within 10 seconds and maintain 8 percent concentration by volume at 21  C for 10-minute holding time in hazard areas.
	a. HFC-125 concentration in hazard areas greater than 11.5 percent immediately after discharge or less 6.8 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	4. Discharge FK-5-1-12 (NOVEC 1230) within 10 seconds and maintain 6.6 percent concentration / by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. FK-5-1-12 concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 6.5 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	C. System Operating Sequence: As follows:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust / return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Clean Agent Discharge.
	c. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	D. Emergency Power off (EPO): Will terminate power to protected equipment immediately on actuation.
	E. Low-Agent Pressure Switch:  Initiate trouble alarm if sensing less than set pressure.
	F. Power Transfer Switch: Transfer from normal to stand-by power source.
	G. Seismic Performance: Fire-suppression piping and containers shall be capable of withstanding the effects of earthquake motions determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, "Earthquake Loads."

	1.6        SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Sustainable and Renewable Products Submittals: Documentation indicating that clean agents comply.
	C. Shop Drawigs: For clean-agent fire-extinguishing system signed and sealed by a qualified professional engineer.
	1. Include plans showing locations, pipe sizes, nozzles and their supports, location of extinguishing agents, detection devices, auxiliary equipment and sequence of operations, elevations, sections, details, and attachments to other work.
	2. Include design calculations.
	3. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	4. Wiring Diagrams: For power, signal and control wiring.
	5. Standby battery calculations.

	D. Delegated-Design Submittal: For clean-agent fire-extinguishing system signed and sealed by the qualified professional engineer.
	1. Indicate compliance with performance requirements and design criteria, including analysis data.
	2. Include design calculations for weight, volume, and concentration of extinguishing agent required for each hazard area.
	a. Controls and alarms.
	b. Extinguishing-agent containers, piping and discharge nozzles if mounted in space, detectors, and accessories.
	c. Equipment and furnishings.

	4. Indicate the Following on Access (Raised) Floor Space Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.

	5. Indicate the Following on Ceiling Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.
	c. Other equipment located in the ceiling space that is being protected including sprinkler piping, HVAC equipment, raceways, or conduit.

	6. The shop drawings shall show the estimated maximum positive and negative pressure for the enclosure protected by a clean agent, relative to ambient pressure, expected to be developed upon discharge of the agent.

	E. Coordination Drawings: Clean agent extinguishing systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	1. Domestic water piping.
	2. Items Penetrating Finished Ceiling Include the Following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Audible / visible appliances.


	F. Permit Approved Drawings: Working plans, prepared according to NFPA 2001, that have been approved by authorities having jurisdiction.  Include design calculations.
	G. Seismic Qualification Certificates: For extinguishing-agent containers and control panels from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	H. Field quality-control reports.
	I. Submit verification of compliant installation with the requirement of NFPA 2001 and approved shop drawings.  The verification shall ensure that the installed system includes all required components and functions and the system has been 100 percent ...
	J. Operation and Maintenance Data: For special agent system to include in emergency, operation, and maintenance manuals.  All aspects of system operation and maintenance shall be detailed, including electrical schematics of all circuits, a written des...
	K. As-Built Drawings: Upon completion of installation, the Contractor shall revise all clean agent ship drawings and calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall ...

	1.7        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. FM Global Compliance: Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	C. UL COMPLIANCE: Provide equipment listed in UL's "Fire Protection Equipment Directory."
	D. All devices, components and equipment shall be new standard products of the manufacturer of the latest design.
	E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are de...
	F. Codes and NFPA Standards: Clean agent system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-2001, “Standard for Clean Agent Extinguishing System.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. NFPA-72, “Standard for Information Technology Equipment.”
	5. NFPA-90A, “Standard for Heating, Ventilation and Air Conditioning Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.


	1.8        EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Deliver extra materials to Owner.
	1. Detection Devices: Not less than 20 percent of amount of each type installed.
	2. Container Valves: Not less than 10 percent of amount of each size and type installed.
	3. Nozzles: Not less than 20 percent of amount of each type installed.
	4. Extinguishing Agent: Not less than 100 percent of amount installed in largest hazard area.  Include pressure-rated containers with valves.


	1.9        WARRANTY
	A. System components furnished under this contract shall be guaranteed against defective design, false discharge due to malfunction of Clean Agent Extinguishing equipment, materials and workmanship for the full warranty time which is standard with the...


	PART 2 -  PRODUCTS
	2.1        CLEAN-AGENT SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area.
	C. Delegated Design: Design clean-agent fire-extinguishing system and obtain approval from authorities having jurisdiction.  Design system for Class A, B, and C fires as appropriate for areas being protected, and include safety factor.  Use clean agen...
	D. Cross-Zoned Detection: Devices located in two separate zones.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating single-detection device in other zone.
	E. Verified Detection: Devices located in single zone.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating second-detection device.
	F. System Operating Sequence:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust/return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Power will shut off.
	c. Clean Agent Discharge.
	d. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	G. Emergency Power Off (EPO): Will terminate power to protected equipment immediately on actuation.
	H. Low-Agent Pressure Switch: Initiate trouble alarm if sensing less than set pressure.
	I. Power Transfer Switch: Transfer from normal to stand-by power source.
	J. Seismic Performance: Fire-suppression piping and containers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.2         PIPING MATERIALS
	A. See "HFC 227ea Agent Piping Applications" “HFC 125 Agent Piping Applications” "FK-5-1-12 Agent Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
	B. Flexible piping or hose, when used, shall be approved for pressure rating.
	C. Piping, Valves, and Discharge Nozzles:  Comply with types and standards listed in NFPA 2001, Section "Distribution," for charging pressure of system.
	D. All pressure relief devices shall be designed and located so that discharge from device shall not injure personnel or pose hazard.
	E. All pressure relief devices shall be designed and located so that discharge from devices shall not injure personnel or pose hazard.

	2.3        PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, Type S, Grade B or ASTM A 106/A 106M, Grade A and Grade B; Schedule 40, Schedule 80, and Schedule 160, seamless steel pipe.  Fittings shall have a minimum working pressure equal to or greater than the minimum design wor...
	1. Threaded Fittings:
	a. Malleable-Iron Fittings: ASME B16.3, Class 300.
	b. Flanges and Flanged Fittings: ASME B16.5, Class 300 unless Class 600 is indicated.
	c. Cast Iron fittings shall not be used.
	d. Fittings Working Pressure: 6T4278 kPa6T minimum.
	e. Flanged Joints: Class 300 minimum.

	2. Forged-Steel Welding Fittings: ASME B16.11, Class 3000, socket pattern.
	3. Steel, Grooved-End Fittings: FM Approved and NRTL listed, ASTM A 47/A 47M malleable iron or ASTM A 536 ductile iron, with dimensions matching steel pipe and ends factory grooved according to AWWA C606.

	B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, non-metallic, flat, asbestos-free, 6T3.2-mm6T maximum thickness unless thickness or specific material is indicated.

	C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	E. Steel, Keyed Couplings: UL 213, AWWA C606, approved or listed for clean-agent service, and matching steel-pipe dimensions.  Include ASTM A 536, ductile-iron housing, rubber gasket, and steel bolts and nuts.

	2.4       VALVES
	A. General Valve Requirements:
	1. UL listed or FM Approved for use in fire-protection systems.
	2. Compatible with type of clean agent used.

	B. Container Valves: With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	C. Valves in Sections of Closed Piping and Manifolds: Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	D. All gaskets, O-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent.  Valves shall be protected against mechanical or chemical damages.
	E. Valves in Manifolds: Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	2.5        EXTINGUISHING-AGENT CONTAINERS
	A. Description: Agent shall be stored in storage tanks designed to hold that specific agent at ambient temperatures.  Storage tanks shall be charged to fill density or super-pressurization level within the range.  The system shall be central storage d...
	1. Finish: Manufacturer's standard color, enamel or epoxy paint.
	2. Manifold:
	a. Fabricate with valves, pressure switches, and connections for multiple storage containers, as indicated.
	b. Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	3. Storage-Tank Brackets: Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support.
	4. Construction: Clean Agent storage containers shall be constructed of high strength alloy steel, conforming to all applicable specifications of the Department of Transportation.  Container design shall permit on-site reconditioning and/or refilling ...


	2.6         FIRE-EXTINGUISHING CLEAN AGENT
	A. HFC 227ea Clean Agent - Heptaflouropropane.
	1. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	B. HFC-125 Clean Agent – Pentaflouromethane:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. FK-5-1-12 Clean Agent – Dodecaflouro-2-Methylpentan-3-One:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         DISCHARGE NOZZLES
	A. Discharge nozzles shall be listed for the intended use including flow characteristics and area of coverage, heights limits and minimum pressure.  Listing criteria shall include flow characteristics area coverage, heights limits and minimum pressures.
	B. Discharge nozzles shall be fabricated of corrosion resistant materials and finished with a protective coating in severely corrosive atmosphere.
	C. Discharge nozzles shall be permanently marked to identify type, size and manufacturer.
	D. Discharge nozzles shall be provided with fragile discs, or blow off caps in order to avoid clogging by external materials.

	2.8        MANIFOLD AND ORIFICE UNIONS
	A. Description: NRTL-listed device with minimum 6T15-MPa6T pressure rating, to control flow and reduce pressure of IG-541 gas in piping.
	1. 6TDN 506T and Smaller: Piping assembly with orifice, sized for system design requirements.
	2. 6TDN 656T and Larger: Piping assembly with nipple, sized for system design requirements.

	2.9       CONTROL PANELS
	A. Description: The control panel shall be an addressable releasing panel and shall be UL Listed and FM Approved for use as a local alarm system with releasing device service, including equipment and features required for testing, supervising, the act...
	B. Power Requirements: 230-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.  Power shall be supplie...
	C. Enclosure: NEMA ICS 6, Type 1, enameled-steel 18 gage minimum cabinet.
	1. Mounting: Recessed flush with surface.

	D. Supervised Circuits: Separate circuits for each independent hazard area.
	1. Detection circuits equal to the required number of zones, or addressable devices assigned to the required number of zones.
	2. Manual pull-station circuit.
	3. Alarm circuit.
	4. Release circuit.
	5. Abort circuit.
	6. EPO circuit.

	E. Control Panel-Features: The control system shall consist of detection and control module, interactive display module, and relay module.  The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actua...
	1. Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	2. Automatic switchover to standby power at loss of primary power.
	3. Storage container, low-pressure indicator.
	4. Service disconnect to interrupt system operation for maintenance with visual status indication on the annunciator panel.

	F. Standby Power: Sealed lead calcium batteries with capacity to operate system for 90 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery voltage...
	G. Provide six (6) individual, Form-C, auxiliary relay contacts (one relay per function) shall transfer under pre-alarm, pre-release trouble conditions, power shutdown EPO.  Each of these contacts shall be rated 2A, 24 VDC and 230 VAC.
	H. Provide a relay switch to open the dampers manually.
	I. A time delay field adjustable for 0-60 seconds shall be initiated with the generation of pre-release output.  Upon expiration of the time delay, a release output and a release alarm output shall occur.  Time delay shall not be used as a means of co...
	J. All connections to the detection, signal and releasing circuits shall be supervised for open circuits and ground faults.  Additionally, signal circuits shall be supervised for short faults.  All relay coils, battery connections and plugs shall be s...
	K. The control panel shall provide an audible and visual “Trouble” signal in the event of a loss of AC power, rectified or battery power.
	L. All devices for shutting down supplementary equipment shall be considered integral parts of the system and shall function with system operation.
	M. Supervised alarm initiating circuits shall be provided per module.  Circuits shall be compatible with contact type detection devices and any combination of the required number of approved smoke detectors.  Each circuit shall be capable of monitorin...
	N. The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actuation.
	O. A subsequent alarm initiation by a smoke detector connected to the second alarm initiating circuit in a module zone shall cause pre-release alarm output.
	P. The pre-alarm, pre-release and release alarm outputs shall be individually supervised, polarity reversal, signaling circuits, each rated at 24 VDC, 0.75.  The alarm outputs shall deactivate when the Alarm Silence Switch is operated and visual and a...
	Q. An Abort Switch shall be provided to inhibit the release output originated by smoke detector alarm initiations.  A field program feature shall insure that, where specified, release outputs originated by contact devices shall override the Abort Swit...
	R. There shall be provisions for driving either initiator or solenoid actuated extinguishing agent release valves.
	S. The control unit shall operate on 220 VAC, 60 HZ.  The control panel shall include a self-contained, 24 VAC standby source of emergency power supply including a battery charger and two (2) rechargeable batteries with a minimum rating of 6.0 ampere ...

	2.10      AUTOMATIC SMOKE DETECTORS
	A. Furnish and install addressable type, photo electric smoke detectors at the ceiling on locations indicated on the drawings.  Maximum spacing per detectors shall be based on air circulation (changes) within the protected area.  The combination detec...
	B. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect the response characteristics.  Smoke detectors shall not be located in a direct air flow nor closer than 3 feet from an air supply diffuser o...
	C. All detectors shall be produced by the same manufacturer and be directly interchangeable in common detector base.  The detector base shall have wire leads for a remote LED alarm indicator.
	D. Adequate and reliable primary and 90 hour minimum standby sources of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	E. Detectors shall not be installed until after the construction cleanup of all trades is complete and final.

	2.11      MANUAL RELEASE
	A. The electric manual release switch device shall be hardwired/addressable type and shall require two separate and district actions for operation in order to prevent accidental discharge.  Manual control shall not require a pull of more than 178 newt...
	B. Manual actuation shall bypass the normal time delay and abort functions and shall cause all alarm and shut down devices to operate the same if the system had operated automatically.  Upon operation of the manual pull release switch to the bypass mo...
	C. A manual release switch shall be located at each exit from the protected hazard and shall have an advisory sign.  Devices shall be located and installed or suitably protected so that they are not subject to mechanical, chemical, or other damage.

	2.12      SWITCHES
	A. Description: UL listed or FM Approved listed, where available, 220-V ac or low voltage compatible with controls.  Include contacts for connection to control panel.
	1. Low-Agent Pressure Switches: Pneumatic operation.
	2. Power Transfer Switches: Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	3. Maintenance Switch: Keyed-access switch to prevent false discharge during servicing and system testing.


	2.13      ABORT SWITCH
	A. The abort switch shall be located within the protected area near the means of egress for the area.  The abort switch shall be a momentary contact “dead man” type requiring constant manual pressure to transfer one set of normally open and one set of...
	B. Upon release of abort switch, with the exception of optional time delays, the system shall discharge the containers if the required detection circuits are in alarm condition.
	C. The abort switch shall be supervised and shall indicate trouble condition at the Clean Agent system control panel.
	D. In all cases, the normal and manual emergency control shall override the abort function.

	2.14      ALARM DEVICES
	A. Description: Listed and labeled by an National Recognized Testing Laboratory or FM Approved, low voltage, and surface mounting.  Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System."
	B. Alarm audible and visual signal devices shall operate from the control panel.
	C. Audible and visible pre-discharge alarms shall be provided within the protected area to give positive warning of pending discharge.  The operation of the warning devices shall be continued after agent discharge and until positive action has been ta...
	D. The notification alarm appliances shall be electronic and use solid state components.  Each electronic signal shall provide eight (8) field selectable alarm tones.
	E. Bells: Minimum 6T150-mm6T diameter.  The alarm bell shall operate on 24 volt polarized DC power.  The bell shall be a vibrating unit of modular design.  The unit shall include a polarizing diode to allow supervision of the circuit wires.  The bell ...
	F. Horns: 90 to 94 dBA.
	G. Strobe Lights: Translucent lens, with "FIRE" or similar caption.  The strobe alarm shall have a xenon flash tube, operating on 24 volts DC power and flash rate 1 to 3 per second.  The strobe alarm shall incorporate circuit for synchronized strobe f...
	H. Alarm Horn / Strobe Combination: The combination audible horn with a 15/75 Candella strobe light shall operate on 24 volts polarized DC power to allow supervision of circuit wires.  The horn shall produce a sound level of 87 dBA at 3 m.  Horn and s...
	I. Strobe devices shall be placed outside and above each exit door from the protected space provide advisory sign at each location.

	2.15       ELECTRICAL POWER AND WIRING
	A. Electrical power, wiring, and devices are specified in Division 26.

	2.16      CAUTION/ADVISORY SIGNS
	A. Signs shall be provided to comply with NFPA-2001 and the recommendations of the equipment supplier: Provide a warning signs at each entrance and inside areas protected by clean agents to indicate, "Clean Agent Is Discharging, Do Not Open Doors".
	B. All manual operating devices shall be identified as to the hazard they protect.
	C. Provide flashing light over each entrance to and inside protected areas.
	D. Warning and instruction signs above each abort switch shall be provided.

	2.17      EQUIPMENT INSTRUCTIONS PLATE
	A. Provide engraved instruction plates detailing emergency procedures at each system control panel and at each hazard area manual discharge station/abort switch location.

	2.18      CONDUIT AND WIRING SYSTEM
	A. All wiring systems shall be properly installed in compliance with local codes and system drawings.  Initiating and releasing circuits shall be installed in metallic conduit, and must be installed and kept separate from all other building wiring.  A...
	B. All system components shall be securely supported independent of the wiring.  Runs of conduit and wiring shall be straight, neatly arranged, properly supported, installed parallel and perpendicular to walls and partitions.
	C. The sizes of the conductors shall be those specified by the manufacturer.  Color coded wire shall be used.  All wires shall be tagged at all junction points and shall be free from shorts, earth connections (unless so noted on the system drawings), ...
	D. All wiring shall be installed by qualified individuals, in a neat and workmanlike manner, to conform to the Local Building Code, National Electrical Code, Article 725, and Article 760, except as otherwise permitted for limited energy circuits, as d...
	E. Power shall be supplied to the control unit from a separate dedicated source that will not shut down on system operation.
	F. Provide interconnecting wiring between Clean Agent Extinguishing System Panel, HVAC Equipment System shutdown, and dampers in the ventilation ductwork passing through the hazard.

	2.19      PRESSURE RELIEF VENT
	A. Provide pressure relief vent for protected space to prevent damage to structure upon agent discharge.
	1. Type: Barometric.
	2. Sizing: Per NFPA-2001 based on agent discharge pressure and surrounding structure rating.



	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements, installation tolerances, and other conditions affecting work performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        ELECTRICAL COMPONENTS
	A. The control unit shall be properly installed and readily accessible.
	B. All devices shall be located, installed or suitably protected so that they are not subject to mechanical, chemical or other damage that would render them inoperative.
	C. Adequate and reliable primary and 24 hour minimum standby source of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	D. All devices for shutting down supplementary equipment shall be considered an integral part of the system and shall function with the system operation.
	E. The detectors shall be installed in a professional manner and in accordance with technical data regarding their installation.  Detectors shall not be located near obstruction or air ventilation and cooling equipment that would appreciably affect th...
	F. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect their response characteristics.
	G. All wiring systems shall be properly installed in compliance with local codes and system drawings.
	H. Manual pull stations shall be properly installed, readily accessible, accurately identified, and properly protected to prevent damage.
	I. Power shall be supplied to the releasing control panel from a separate dedicated source that will not be shut down on system operation.

	3.3        HFC 227EA AND HFC 125 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.4        FK-5-1-12 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.5        CLEAN-AGENT PIPING INSTALLATION
	A. Install clean-agent extinguishing piping and other components level and plumb, according to manufacturers' written instructions.
	B. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer's written instructions.
	C. Install extinguishing-agent containers anchored to substrate.
	D. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section "Distribution."
	1. Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.
	2. Support piping using supports and methods according to NFPA 13.
	3. Install seismic restraints for extinguishing-agent containers and piping systems.
	4. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	E. Teflon tape shall be used on the male threads on the pipes to obtain a tight joint.
	F. Install clean-agent extinguishing piping and other components level and plumb and according to manufacturers’ written instructions.
	G. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer’s written instructions.
	H. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section “Distribution,” and in ASME B31.1.
	1. Install valves designed to prevent entrapment of liquid or install pressure relief devices in valved sections of piping systems.
	2. Install seismic restraints for extinguishing-agent containers and piping systems.
	3. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section “Detection, Actuation, and Control Systems,” as required for supervised system application.


	3.6        PIPE SUPPORT AND HANGERS
	A. All piping must be solidly anchored to walls, ceiling structure, floors or columns by angle iron brackets, channels/struts or equivalent brackets where longitudinal or lateral sway may occur.  Particular attention must be paid to the bracing of all...
	B. Pipe support components shall be steel and adequate to support the pipe in response to movements created by changing thermal conditions, and to allow for free and ample movement for contraction except where anchored, thereby preventing excessive st...
	C. Where rod type hangers are permitted for intermediate support between rigid supports, they shall be steel clevis or steel band hangers of the proper size for the supported pipe and with solid bar-type hanger rod.  Hanger rods shall not be subjected...
	D. Grooved pipe, fittings and couplings must be supported and anchored exactly per the manufacturer’s specification.  Installation shall be such as to allow for contraction over the anticipated temperature range and pressure thrusts.  Consideration sh...
	E. Cast iron supports, conduit clamps or “C” clamps shall not be used to support piping.  All parts of the supporting equipment shall be fabricated, assembled and installed so that they will not be disengaged by movement of the supported pipe.  Drilli...
	F. All pipe supports shall be installed to avoid interference with other piping, hangers, electrical conduit, and supports or building structure and equipment.
	G. Supports shall be sufficiently close together to avoid excessive bending stresses from concentrated loads between supports.
	H. Use of concrete inserts or power driven studs shall follow the manufacturer’s specifications.  Consideration should be given to minimum and maximum engagement depths, edge distances, minimum spacing of anchors in the concrete and the quality of the...

	3.7        CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance.
	C. Connect electrical devices to control panel and to building's fire-alarm system.  Electrical power, wiring, and devices are specified in Division 28 Section "Fire-Alarm System."

	3.8        IDENTIFICATION
	A. Identify system components and equipment.  Comply with requirements for identification specified in Division 21 Section "Identification for Fire-Suppression and Equipment."
	B. Identify piping, extinguishing-agent containers, other equipment, and panels according to NFPA 2001.
	C. Install signs at entry doors for protected areas to warn occupants that they are entering a room protected with a clean-agent fire-extinguishing system.
	D. Install signs at entry doors to advise persons outside the room the meaning of the horn(s), bell(s), and strobe light(s) outside the protected space.

	3.9         FIELD QUALITY CONTROL
	A. Comply with operating instructions and procedures of NFPA 2001, Section "Approval of Installations." Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.  All agent storage containers and mounting brackets are securely fastened and discharge nozzles are oriented in such a manner that optimum agent dispersal can be effected.
	2. Inspect extinguishing-agent containers and extinguishing agent, and check mountings for adequate anchoring to substrate.
	3. Test piping pneumatically in a closed circuit for a period of ten (10) minutes at 40 psi.  At the end of 10 minutes, the pressure drop shall not exceed 20 percent of test pressure.
	4. Check electrical systems.
	5. Check enclosure integrity. Comply with NFPA 2001, Section "Enclosure Inspection," and Appendix C, "Enclosure Integrity Procedure."
	6. Perform functional pre-discharge test.
	7. Check remote monitoring operations.
	8. Perform system functional operational test including, EPO, abort, and manual release.
	9. Check control-panel primary power source.
	10. Perform flow test on piping system, using nitrogen or an inert gas to verify that flow is continuous and the piping and nozzles are continuous.

	B. Functional Tests: The complete system shall be functionally tested in the presence of the Owner’s authorized representative and all functions including systems and equipment interlocks must be operational at least 3 days prior to the final acceptan...
	1. The detection devices shall be checked for proper type and location as specified; each detector shall be tested in accordance with the manufacturer's recommended procedures, and test values recorded.
	2. All field circuits shall be free of ground faults and short circuits.  Silencing of alarm shall not affect other auxiliary functions such as air handling or power cutoff.
	3. Check all supervised circuits for proper trouble.
	4. All auxiliary functions such as alarm sounding or displaying devices, remote annunciators, air handling shutdown dampers closing and power shutdown shall be checked for proper operation.
	5. All system and equipment interlocks, such as door release devices, audible and visual devices, equipment shutdowns, local and remote alarms, etc., shall function as required and designed.
	6. Each control panel circuit shall be tested for trouble by inducing a trouble condition into the system.
	7. Verify that the control panel is connected to separate dedicated circuit and labeled properly.  The panel shall be readily accessible and restricted to unauthorized person.
	8. Test a primary power failure in accordance with manufacturers’ specifications with system fully operated on standby power.
	9. Disable each agent storage container release mechanism so that activation of the release circuit does not release agent.
	10. Operate each type of alarm condition on each signal circuit and verify trouble condition at the remote station.
	11. Test a primary power failure in accordance with the manufacturer’s specifications with the system fully operated on standby power.

	C. The following guidelines are for information purposes only and are not intended to replace or restrict the manufacturers’ recommendations.
	1. Fire Suppression contractor shall ascertain that general contractor use the following guidelines in preparation of enclosure:
	a. The room should be in the normal operating condition.  Taping and other nonpermanent methods shall not be allowed.  Any holes, cracks or penetrations leading into or out of the protected areas including pipe chases and wire troughs are effectively ...
	b. All openings that are to be automatically closed on system actuation shall be in their normal open position (doors, fire dampers, hatches, and movable partitions, etc.)
	c. Windows shall have solid weather stripping around all joints.  Glass to frame and frame to wall joints shall be sealed.
	d. All nozzle locations should be checked for obstructions.  All loose papers and light materials that may be moved by the discharge of the agent should be removed.
	e. All wiring systems shall be properly installed in compliance with local codes and the system drawings.
	f. All areas where Clean Agents discharge may stir up dust or debris that could damage equipment shall be vacuumed clean to minimize potential damage.
	g. Adjacent rooms shall be checked to make sure that Extinguishing Agents migrating from the room will not trip adjacent Extinguishing Systems or affect people or equipment.
	h. Operate manual release.  Verify that manual release functions occur accordingly to design specifications.
	i. Operate abort switch circuit.  Verify that abort functions occur according to design specifications.
	j. Operate detection initiation circuits and verify that alarm functions occur according to design and abort switch specifications.
	k. Check each detector for proper response.
	l. Verify that the releasing control panel is connected to dedicated power circuit.
	m. Test a primary power failure in accordance with the manufacturer’s specification with the system fully operated by a standby power.


	D. Perform field-acceptance tests of each clean-agent extinguishing system when installation is complete.  Perform system testing only after hazard-area enclosure construction has been completed and openings sealed.  Comply with operating instructions...
	1. Perform functional pre-discharge test.
	2. Perform system functional operational test.
	3. Check remote monitoring operations.
	4. Check control-panel primary power source.
	5. Perform "puff" test on piping system, using nitrogen.

	E. Correct malfunctioning equipment, and then retest to demonstrate compliance.  Replace equipment that cannot be corrected or does not perform as specified and indicated, then retest to demonstrate compliance.  Repeat procedure until satisfactory res...
	1. Report test results promptly and in writing to Architect and authorities having jurisdiction.

	F. Perform the following field tests and inspections and prepare test reports:
	1. After installing clean-agent extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Sections "Inspection and Test Procedures" and "System Function Tests."  Certify compliance with test parameters.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Tests: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.  Remove malfunctioning units, replace with new units, and retest.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Prepare test and inspection report.

	G. Remove and replace malfunctioning units and retest as specified above.

	3.10       CLEANING
	A. Each pipe section shall be cleaned internally after preparation and before assembly by means of swabbing, using a suitable nonflammable cleaner.  Pipe network shall be free of particulate matter and oil residue before installing nozzles or discharg...

	3.11      SYSTEM FILLING
	A. Preparation:
	1. Verify that piping system installation is completed and cleaned.
	2. Check for complete enclosure integrity.
	3. Check operation of ventilation and exhaust systems.

	B. Filling Procedures:
	1. Fill extinguishing-agent containers with extinguishing agent, and pressurize to indicated charging pressure.
	2. Install filled extinguishing-agent containers.
	3. Energize circuits.
	4. Adjust operating controls.


	3.12      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain clean-agent fire-extinguishing systems.
	B. Training sessions shall include emergency procedures, abort functions, system control panel operation, trouble procedures, supervisory procedures, auxiliary functions and emergency procedures.  Dates and times of the training period shall be coordi...

	3.13      SYSTEM INSPECTIONS
	A. Submit a proposal for two inspections of the system under this contract during the one year warranty period.  The first inspection shall be at the six month interval after system acceptance and the second at the 12 month interval.  In the annual in...
	B. Documents certifying satisfactory system conditions shall be submitted to the Owner’s representative upon completion of each inspection.



	212210 - Water Mist Fire Suppression
	213113 - Electric-Drive, Centrifugal Fire Pumps
	PART 1 – GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Split-case fire pumps.
	2. Fire-pump accessories and specialties.
	3. Flowmeter systems.
	4. Pump test connection

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	2. Division 21 Section “Foam Water Systems.”
	3. Division 21 Section “Controllers for Fire Pump Drivers.”
	4. Division 28 Section “Fire-Alarm System” for alarm devices not specified in this Section.


	C. Performance Requirements.
	D. Seismic Performance: Fire pumps shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	E. Pump Equipment, Accessory and Specialty Pressure Rating: 6T1725 kPa6T minimum unless higher pressure rating is indicated.
	F. Service Factor: A multiplier of an AC motor that, when applied to the rated horsepower, indicates a permissible horsepower loading that can be carried at the rated voltage, frequency and temperature.  For example, the multiplier 1.15 indicates that...
	G. Fire Pump Setting: The fire pump system, when started by pressure drop, shall be arranged as follows:
	1. Jockey Pump Stop Point: Fire pump churn pressure plus suction pressure.
	2. Jockey Pump Start Point: Jockey pump stop minus 0.7 bar.
	3. Fire Pump Stop Point: Fire pump churn pressure plus suction pressure.
	4. Fire Pump Start Point: Fire pump stop point minus 1 bar.


	1.3        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings: For fire pumps, motor drivers, and fire-pump accessories and specialties.  Include plans, elevations, sections, details and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Certified shop test curve showing head capacity and break horsepower of the pump.
	3. Wiring Diagrams:  For power, signal and control wiring.

	C. Seismic Qualification Certificates: For fire pumps, accessories and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Product Certificates: For each fire pump, from manufacturer.
	E. Source quality-control reports.
	F. Field quality-control reports.
	G. Operation and Maintenance Data: For fire pumps to include in operation and maintenance manuals.
	H. Qualification Data: For qualified Installer and professional engineer.
	I. Approved Fire Pump Layout Drawings: Working plans, prepared according to NFPA-13 and NFPA-20, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	J. Welding certificates.
	K. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	L. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include “Contractor’s Material and Test Certificate for Aboveground Piping.”
	M. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals.
	N. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect, Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.4        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility. Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-20, “Standard for Installation of Stationary Pumps for Fire Protection.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. Saudi Building Code.
	5. Local Civil Defense.
	6. Underwriters Laboratories, Inc.
	7. FM Global.

	E. Fire pump equipment including motor shall be listed by UL and approved by FM Global for fire pump service.
	F. The system designer shall be registered, licensed or certified by a state or local authority.
	G. The fire pump motor shall have a nameplate indicating the listed horsepower rating to drive the pump.
	H. Installation personnel shall be qualified or shall be supervised by persons who are qualified in the installation of fire pump systems.  Qualified personnel shall be certified by a nationally recognized fire protection certificate or organization.
	I. The fire pump unit, consisting of the pump, driver and controller shall perform in compliance with NFPA-20 as entire unit. The complete fire pump unit shall be field acceptance tested for proper performance.

	1.5        COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        GENERAL REQUIREMENTS FOR CENTRIFUGAL FIRE PUMPS
	A. Description: Factory-assembled and -tested fire-pump and driver unit.
	B. Base: Fabricated and attached to fire-pump and driver unit with reinforcement to resist movement of pump during seismic events when base is anchored to building substrate.
	C. Finish: Red paint applied to factory-assembled and -tested unit before shipping.

	2.2         HORIZONTALLY MOUNTED, SINGLE-STAGE AND MULTI-STAGE, SPLIT-CASE FIRE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Pump:
	1. Standard: UL 448, for split-case pumps for fire service.
	2. Casing: Axially split case, cast iron with ASME B16.1 pipe-flange connections.
	3. Impeller: Cast bronze, statically and dynamically balanced, and keyed to shaft.
	4. Wear Rings: Replaceable bronze.
	5. Shaft and Sleeve: Steel shaft with bronze sleeve.
	a. Shaft Bearings: Grease-lubricated ball bearings in cast-iron housing.
	b. Seals: Stuffing box with minimum of four rings of graphite-impregnated braided yarn and bronze packing gland.

	6. Mounting: Pump and driver shafts are horizontal, with pump and driver on same base.

	C. Coupling: Flexible and capable of absorbing torsional vibration and shaft misalignment.  Include metal coupling guard.
	D. Driver:
	1. Standard: UL 1004A.
	2. Type: Electric motor; NEMA MG 1, polyphase Design B.
	3. Acceptable Manufacturers:
	a. USA.


	E. Capacities and Characteristics: Indicated on Drawings.

	2.3         FIRE-PUMP ACCESSORIES AND SPECIALTIES
	A. Automatic Air-Release Valves: Comply with NFPA 20 for installation in fire-pump casing.
	B. Relief Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: UL 1478, bronze or cast iron, spring loaded; for installation in fire-suppression water-supply piping.

	C. Inlet Fitting: Eccentric tapered reducer at pump suction inlet.
	D. Outlet Fitting: Concentric tapered reducer at pump discharge outlet.
	E. Hose Valve Manifold Assembly:
	1. Standard: Comply with requirements in NFPA 20.
	2. Header Pipe: ASTM A 53/A 53M, Schedule 40, galvanized steel with ends threaded according to ASME B1.20.1.
	3. Header Pipe Fittings: ASME B16.4, galvanized cast-iron threaded fittings.
	4. Automatic Drain Valve: UL 1726.
	a. Potter-Roemer.
	b. Crocker-Standard.
	c. Guardian.
	d. Approved equal.

	4. Manifold:
	a. Test Connections: Comply with UL 405 except provide outlets without clappers instead of inlets.
	b. Body: Exposed type, brass, with number of outlets required by NFPA 20.
	c. Escutcheon Plate: Brass or bronze; round.
	d. Hose Valves: UL 668, bronze with outlet threaded according to NFPA 1963 and matching local fire-department threads.  Include caps and chains.
	e. Exposed Parts Finish: Chrome plated.
	f. Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."



	2.4         FLOWMETER SYSTEMS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: UL-listed or FM-Approved, fire-pump flowmeter system with capability to indicate flow to not less than 175 percent of fire-pump rated capacity.
	C. Pressure Rating: 6T2400 kPa6T minimum.
	D. Sensor: Annubar probe, orifice plate, or venturi unless otherwise indicated.  Sensor size shall match pipe, tubing, flowmeter, and fittings.
	E. Permanently Mounted Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter.  Include bracket or device for wall mounting.
	1. Tubing Package: 6TDN 6 or DN 106T soft copper tubing with copper or brass fittings and valves.

	F. Portable Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter and with two 6T3.7-m-6T long hoses in carrying case.

	2.5         GROUT
	A. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink and recommended for interior and exterior applications.
	C. Design Mix: 6T34-MPa6T, 28-day compressive strength.
	D. Packaging: Pre-mixed and factory packaged.

	2.6        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire pumps according to UL 448 requirements for "Operation Test" and "Manufacturing and Production Tests."
	1. Verification of Performance: Rate fire pumps according to UL 448.

	B. Fire pumps will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine equipment bases and anchorage provisions, with Installer present, for compliance with requirements and for conditions affecting performance of fire pumps.
	B. Examine roughing-in for fire-suppression piping systems to verify actual locations of piping connections before fire-pump installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        INSTALLATION
	A. Fire-Pump Installation Standard: Comply with NFPA 20 for installation of fire pumps, relief valves, and related components.
	B. Equipment Mounting: Install fire pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	C. Install fire-pump suction and discharge piping equal to or larger than sizes required by NFPA 20.
	D. Fire pumps connected in series shall not shut down automatically for any condition of suction pressure.
	E. Support piping and pumps separately so weight of piping does not rest on pumps.
	F. Install valves that are same size as connecting piping.  Comply with requirements for fire-protection valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	G. Install pressure gages on fire-pump suction and discharge flange pressure-gage tappings. Comply with requirements for pressure gages specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	H. Install piping hangers and supports, anchors, valves, gages and equipment supports according to NFPA 20.
	I. Install flowmeters and sensors. Install flowmeter-system components and make connections according to NFPA 20 and manufacturer's written instructions.
	J. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not factory mounted.  Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.
	K. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	L. The next larger pipe size shall be used as required by the table in NFPA-20 where the pipe between hose valve header and connection to the pump discharge is more than 4.5 m.
	M. Provide minimum of 10 pipe diameter distance from the pump suction flange to the backflow preventer assembly.
	N. Suction and discharge piping shall be tested hydrostatically at not less than  6T13.8 bar6T pressure or  6T3.4 bar6T in excess of maximum system pressure.

	3.3        ALIGNMENT
	A. Align split-case pump and driver shafts after complete unit has been leveled on concrete base, grout has set and anchor bolts have been tightened.
	B. After alignment is correct, tighten anchor bolts evenly.  Fill baseplate completely with grout, with metal blocks and shims or wedges in place. Tighten anchor bolts after grout has hardened.  Check alignment and make required corrections.
	C. Align piping connections.
	D. Align pump and driver shafts for angular and parallel alignment according to tolerances specified by manufacturer.

	3.4         CONNECTIONS
	A. Comply with requirements for piping and valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to pumps and equipment to allow service and maintenance.
	C. Connect flowmeter-system meters, sensors, and valves to tubing.
	D. Connect fire pumps to their controllers.
	E. All electric wiring to the fire pump motor(s) including control (multiple pumps) inter-wiring normal power supply, alternate power supply where provided and jockey pumps shall be checked by the electrical contractor prior to initial startup.

	3.5         FIELD QUALITY CONTROL
	A. Test each fire pump with its controller as a unit.  Comply with requirements for electric-motor-driver fire-pump controllers specified in Division 21 Section "Controllers for Fire-Pump Drivers."
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	C. A copy of the manufacturer’s certified pump test characteristic curve shall be available for comparison with the test results.
	D. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies and equipment installations, including connections, and to assist in testing.

	E. Tests and Inspections:
	1. After installing components, assemblies, and equipment including controller, test for compliance with requirements.
	2. Test according to NFPA 20 for acceptance and performance testing.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Water Level Test: Water level detection test is required for vertical pumps.
	7. Where fire pump is connected to an emergency power or alternate power source, the fire pump shall be tested under both normal power and emergency (or alternate) power sources.

	F. Components, assemblies, and equipment will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable location to dispose of fire-pump test water.  Hoses are for tests only and do not convey to Owner.
	I. The flowmeter reading or discharge pressure shall be recorded and shall be in accordance with the pump manufacturer’s flow performance data.
	J. For electric motors operating at rated voltage and frequency, the ampere demand on each phase shall not exceed the product of the full-load ampere rating times the allowable service factor as stamped on the motor nameplate.
	K. For electric motors operating under varying voltage, the product of the actual voltage and current demand on each phase shall not exceed the product of the rated voltage and rated full-load current times the allowable service factor.
	L. The voltage at the motor shall not vary more than 5 percent below or 10 percent above rated (nameplate) voltage during the test.

	3.6        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.7         DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain fire pumps.



	213400 - Pressure Maintenance Pumps
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Multi-stage, pressure-maintenance pumps.

	B. Related Section:
	1. Division 21 Section "Controllers for Fire-Pump Drivers" for pressure-maintenance-pump controllers.


	1.3        PERFORMANCE REQUIREMENTS
	A. Pump Equipment, Accessory and Specialty Pressure Rating: 7T1200 kPa7T minimum unless higher pressure rating is indicated.

	1.4        SUBMITTALS
	A. Product: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For pumps, accessories, and specialties.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Wiring Diagrams: For power, signal and control wiring.

	C. Field quality-control reports.
	D. Operation and Maintenance Data: For pumps to include in operation and maintenance manuals.

	1.5        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.

	1.6         COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        VERTICAL MULTI-STAGE, CENTRIFUGAL PRESSURE-MAINTENANCE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Factory-assembled and -tested, multistage, barrel-type vertical pump, designed for surface installation with pump and motor direct coupled and mounted vertically.
	C. Pump Construction:
	1. Barrel: Stainless steel.
	2. Suction and Discharge Chamber: Cast iron with flanged inlet and outlet.
	3. Pump Head / Motor Count: Cast iron.
	4. Impellers: Stainless steel, balanced and keyed to shaft.
	5. Pump Shaft: Stainless steel.
	6. Seal: Mechanical type with carbon rotating face and silicon-carbide stationary seat.
	7. Intermediate Chamber Bearings: Aluminum-oxide ceramic or bronze.
	8. Chamber Base Bearing: Tungsten carbide.
	9. O-Rings: EPDM or NBR.

	D. Motor: Single speed with permanently lubricated ball bearings and rigidly mounted to pump head. Comply with requirements in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	E. Nameplate: Permanently attached to pump and indicating capacity and characteristics.

	2.2         MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	1. Motor Sizes: Minimum size as indicated; if not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Electrical Devices and Wiring: Comply with requirements for electrical devices and connections specified in Division 26 Sections.



	PART 3 – EXECUTION
	3.1        EQUIPMENT INSTALLATION
	A. NFPA Standard: Comply with NFPA 20 for installation of pressure-maintenance pumps.
	B. Base-Mounted Pump Mounting: Install pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 7T450-mm7T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Attach pumps to equipment base using anchor bolts.


	3.2        FIELD QUALITY CONTROL
	A. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	B. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Pressure-maintenance pumps will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.3        ADJUSTING
	A. Lubricate pumps as recommended by manufacturer.
	B. Set field-adjustable pressure-switch ranges as indicated.



	213900 - Controllers for Fire-Pump Drivers
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Full-service, reduced-voltage controllers rated 600 V and less.
	2. Controllers for pressure-maintenance pumps.


	1.3        DEFINITIONS
	A. ATS:  Automatic transfer switch(es).
	B. ECM:  Electronic control module.
	C. MCCB:  Molded-case circuit breaker.
	D. N.O.:  Normally open.

	1.4        REFERENCES
	A. Division 21 Section “Electric-Drive Fire Pumps.”
	B. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	C. Division 21 Section “Common Work Results for Fire Suppression.”
	D. Division 21 Section “Facility Fire Suppression Water Service Piping.”

	1.5        PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Fire-pump controllers and alarm panels shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For each type of product indicated.  Include dimensioned plans, elevations, sections, details,and attachments to other work, including required clearances and service spaces around controller enclosures.
	1. Show tabulations of the following:
	a. Each installed unit's type and details.
	b. Enclosure types and details for types other than NEMA 250, Type 2.
	c. Factory-installed devices.
	d. Nameplate legends.
	e. Short-circuit current (withstand) rating of integrated unit.
	f. Features, characteristics, ratings and factory settings of individual overcurrent protective devices.
	g. Specified modifications.

	2. Detail equipment assemblies and indicate dimensions, weights, loads, method of field assembly, components, and location and size of each field connection.
	3. Schematic and Connection Diagrams: For power, signal, alarm, and control wiring and for pressure-sensing tubing.

	C. Qualification Data: For qualified testing agency.
	D. Seismic Qualification Certificates: For each type of product indicated, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Product Certificates: For each type of product indicated, from manufacturer.
	F. Manufacturer's factory test reports of fully assembled and tested equipment.
	G. Source quality-control reports.
	H. Field quality-control reports.
	I. Operation and Maintenance Data: For each type of product indicated to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for setting field-adjustable timers, controls, and status and alarm points.
	2. Manufacturer's written instructions for testing, adjusting, and reprogramming microprocessor-based logic controls.


	1.7        QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of a Nationally Recognized Testing Laboratory.
	B. Source Limitations: Obtain fire-pump controllers and all associated equipment from single source or producer.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with standards of authorities having jurisdiction pertaining to materials and installation.
	E. Comply with NFPA 20 and NFPA 70.
	F. Control equipment shall be listed by UL and approved by FM for electric motor-driven fire pump service.
	G. IEEE Compliance: Fabricate and test enclosed controllers according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. All controllers shall be marked for electric motor driven fire pump service.
	I. Controllers shall be located as close as is practical to the drive motor they control, and shall be within sight of motor.

	1.8        DELIVERY, STORAGE AND HANDLING
	A. Store controllers indoors in clean, dry space with uniform temperature to prevent condensation. Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.

	1.9        PROJECT CONDITIONS
	A. Environmental Conditions:
	1. Ambient Temperature Rating: Not less than 6T5  C6T and not exceeding 6T50  C6T unless otherwise indicated.
	2. Altitude Rating: Not exceeding 6T2011 m6T unless otherwise indicated.


	1.10      COORDINATION
	A. Coordinate layout and installation of controllers with other construction including conduit, piping, fire-pump equipment, and adjacent surfaces.  Maintain required clearances for workspace and equipment access doors and panels.  Ensure that control...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.11      EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Indicating Lights: Two of each type and color of lens installed; two of each type and size of lamp installed.
	2. Auxiliary Contacts: One for each size and type of magnetic contactor installed.
	3. Power Contacts: Three for each size and type of magnetic contactor installed.
	4. Contactor Coils: One for each size and type of magnetic controller installed.
	5. Relay Boards: One for each size and type of relay board installed.
	6. Operator Interface: One microprocessor board(s), complete with display and membrane keypad.



	PART 2 – PRODUCTS
	2.1         FULL-SERVICE CONTROLLERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. General Requirements for Full-Service Controllers:
	1. Comply with NFPA 20 and UL 218.
	2. Listed by a Nationally Recognized Testing Laboratory for electric-motor driver for fire-pump service.
	3. Combined automatic and non-automatic operation.
	4. Factory assembled, wired, and tested; continuous-duty rated.
	5. The panel shall be securely mounted in as a minimum, National Electrical Manufacturer Association (NEMA) Type 2 drip-proof enclosure.
	6. Service Equipment Label: Nationally Recognized Testing Laboratory labeled for use as service equipment.

	C. Method of Starting:
	1. Pressure-Switch Actuated:
	a. Water-pressure-actuated switch and pressure transducer with independent high- and low-calibrated adjustments responsive to water pressure in fire-suppression piping.
	b. System pressure recorder, electric ac driven, with spring backup.
	c. Programmable minimum-run-time relay to prevent short cycling.
	d. Programmable timer for weekly tests.

	3. Magnetic Controller: Soft start type.
	4. Solid-State Controller: Reduced-voltage type.
	5. Emergency Start: Mechanically operated start handle that closes and retains the motor RUN contactor independent of all electric or pressure actuators.

	D. Method of Stopping: Manual shutdown after automatic starting.
	E. Capacity: Rated for fire-pump-driver horsepower and short-circuit-current (withstand) rating shall be 100,000 symmetrical amperes.
	F. Method of Isolation and Overcurrent Protection: Interlocked isolating switch and non-thermal MCCB; with a common, externally mounted operating handle, and providing locked-rotor protection.
	G. Door-Mounted Operator Interface and Controls:
	1. Monitor, display, and control the devices, alarms, functions, and operations listed in NFPA 20 as required for drivers and controller types used.
	2. Method of Control and Indication:
	a. Microprocessor-based logic controller, with multiline digital readout.
	b. Membrane keypad.
	c. LED alarm and status indicating lights.

	3. Local and Remote Alarm and Status Indication:
	a. Controller power on.
	b. Motor running condition.
	c. Loss-of-line power.
	d. Line-power phase reversal.
	e. Line-power single-phase condition.

	4. Audible alarm, with silence push button.
	5. Non-automatic START and STOP push buttons or switches.

	H. Optional Features:
	1. Extra Output Contacts:
	a. One N.O. contact(s) for motor running condition.
	b. One set(s) of contacts for loss-of-line power.
	c. One each, Form C contacts for high and low reservoir level.

	2. Local alarm bell.
	3. Door-mounted thermal or impact printer for alarm and status logs.
	4. Operator Interface Communications Ports: USB, Ethernet, and RS485.

	I. Automatic Transfer Switch (ATS):
	1. Complies with NFPA 20, UL 218, and UL 1008.
	2. Integral with controller as a listed combination fire-pump controller and power transfer switch.
	3. Automatically transfers fire-pump controller from normal power supply to alternate power supply in event of power failure.
	4. Allows manual transfer from one source to the other.
	5. Alternate-Source Isolating and Disconnecting Means:
	a. Integral molded-case switch, with an externally mounted operating handle.
	b. Mechanically interlocked isolation switch and circuit breaker rated at a minimum of 115 percent of rated motor full-load current, with an externally mounted operating handle; circuit breaker shall be provided with non-thermal sensing, instantaneous...
	6. Local and Remote Alarm and Status Indications:
	a. Normal source available.
	b. Alternate source available.
	c. In normal position.
	d. In alternate position.
	e. Isolating means open.

	7. Audible alarm, with silence push button.
	8. Non-automatic (manual, non-electric) means of transfer.
	9. Start generator output contacts.
	10. Timer for weekly generator tests.
	11. Short circuit rating capacity: 100,000 symmetrical amperes.


	2.2        CONTROLLERS FOR PRESSURE-MAINTENANCE PUMPS
	A. Jockey pump controller shall be listed by and approved by FM.
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements for Pressure-Maintenance Pump Controllers:
	1. Type: UL 508 factory-assembled, wired and tested, across-the-line; for combined automatic and manual operation.
	2. Enclosure: NEMA Type 2, drip-proof enclosure.
	3. Factory assembled, wired, and tested.
	4. FINISH: Manufacturer's standard color paint.
	5. Horsepower rated disconnect switch.
	6. Hand-Off-Auto selector-switch to allow manual operation of the pump.
	7. Minimum run timer to prevent short circuiting.
	8. Control circuit transformer with 230 AC secondary.

	D. Rate controller for scheduled horsepower and include the following:
	1. Fusible disconnect switch.
	2. Pressure switch.
	3. Hand-off-auto selector switch.
	4. Pilot light.


	2.3        ENCLOSURES
	A. Fire-Pump Controllers, ATS, Remote Alarm Panels and Low-Suction Shutdown Panels: NEMA 250, to comply with environmental conditions at installed locations and NFPA 20.
	1. Indoor, Dry and Clean Locations: Type 1 (IEC IP10).

	B. Enclosure Color: Manufacturer's standard "fire-pump-controller red".
	C. Nameplates: Comply with NFPA 20; complete with capacity, characteristics, approvals, listings, and other pertinent data.
	D. All controllers and transfer switches shall be marked as “Suitable for Use as Service Equipment” and additional marking as electric fire pump controller.
	J. Optional Features:
	1. Floor stands, 6T305 mm6T high, for floor-mounted controllers.


	2.4        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire-pump controllers according to requirements in NFPA 20 and UL 218.
	1. Verification of Performance: Rate controllers according to operation of functions and features specified.

	B. Fire-pump controllers will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and surfaces to receive equipment, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine equipment before installation.  Reject equipment that is wet or damaged by moisture or mold.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        CONTROLLER INSTALLATION
	A. Install controllers within sight of their respective drivers.
	B. Connect controllers to their dedicated pressure-sensing lines.
	C. All equipment shall be mounted in a substantial manner on a single noncombustible supporting structure.
	D. Wall-Mounting Controllers: Install controllers on walls with disconnect operating handles not higher than 6T2006 mm6T above finished floor, and bottom of enclosure not less than 6T305 mm6T above finished floor unless otherwise indicated.  Bolt unit...
	E. Floor-Mounting Controllers: Install controllers on 6T100-mm6T nominal-thickness concrete bases, using floor stands high enough so that the bottom of enclosure cabinet is not less than 6T305 mm6T above finished floor.  Comply with requirements for c...
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	F. Fire pump controllers shall not be used as junction box to supply other equipment.
	G. Seismic Bracing: Comply with requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	I. Comply with NEMA ICS 15.

	3.3         POWER WIRING INSTALLATION
	A. Install power wiring between controllers and their services or sources, and between controllers and their drivers.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4        CONTROL AND ALARM WIRING INSTALLATION
	A. Install wiring between controllers and remote devices and facility's central monitoring system.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Control-Voltage Electrical Power Cables."
	B. Install wiring between controllers and the building's fire-alarm system.  Comply with requirements specified in Division 28 Section "Digital, Addressable Fire-Alarm System."
	C. Bundle, train, and support wiring in enclosures.
	D. Connect remote manual and automatic activation devices where applicable.

	3.5        IDENTIFICATION
	A. Comply with requirements in NFPA 20 for marking fire-pump controllers.
	B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification in NFPA 20 and as specified in Division 26 Section "Identification for Electrical Systems."

	3.6        FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Inspect and Test each Component:
	a. Inspect wiring, components, connections, and equipment installations.  Test and adjust components and equipment.
	b. Test insulation resistance for each element, component, connecting supply, feeder, and control circuits.
	c. Test continuity of each circuit.

	2. Verify and Test Each Electric-Driver Controller:
	a. Verify that voltages at controller locations are within plus 10 or minus 1 percent of motor nameplate rated voltages, with motors off.  If outside this range for any motor, notify Architect, Construction Manager and Owner before starting the motor(s).
	b. Test each motor for proper phase rotation.

	3. Operational Tests: After electrical circuitry has been energized, start units to confirm proper unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	E. Field Acceptance Tests for Electric-Driven Units:
	1. Do not begin field acceptance testing until suction piping has been flushed and hydrostatically tested and the certificate for flushing and testing has been submitted to Architect, Construction Manager and Owner and authorities having jurisdiction.
	2. Prior to starting, notify authorities having jurisdiction of the time and place of the acceptance testing.
	3. Engage manufacturer's factory-authorized service representative to be present during the testing.
	4. Provide a minimum, no fewer than six automatic and six manual operations shall be performed during the acceptance test.
	5. An electric driven fire pump shall operate for a period of at least 5 minutes at full speed during each of the operations.
	6. The automatic operation sequence of the controller shall start the pump from all provided starting features and shall include pressure switches or remote starting signals.
	7. Tests of engine-driven controllers shall be divided between both sets of batteries.
	8. The selection, size and setting of all overcurrent protective devices, including fire pump controller circuit breaker, shall be confirmed to be in accordance with this standard.
	9. The fire pump shall be started once from each power service and run for a minimum of 5 minutes.
	10. Alternate Power Supply:
	a. On installations with an alternate source of power and an automatic transfer switch, loss of primary source shall be simulated and transfer shall occur while the pump is operating at peak load.
	b. Transfer from normal to alternate source and retransfer from alternate to normal source shall not cause opening of overcurrent protection devices in either line.
	c. At least half of the manual and automatic operations shall be performed with the fire pump connected to the alternate source.


	F. Controllers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.7        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.8        ADJUSTING
	A. Set field-adjustable switches, auxiliary relays, time-delay relays, and timers.
	B. Program microprocessors for required operational sequences, status indications, alarms, event recording, and display features.  Clear events memory after final acceptance testing and prior to Substantial Completion.
	C. Set field-adjustable pressure switches.

	3.9        PROTECTION
	A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's written instructions until enclosed controllers are ready to be energized and placed into service.
	B. Replace controllers whose interiors have been exposed to water or other liquids prior to Substantial Completion.

	3.10       DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain controllers, and to use and reprogram microprocessor-based controls within this equipment.
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	UGENERAL
	SUMMARY
	Section Includes:
	Extinguishing-agent containers.
	Fire Extinguishing agent (Novec 1230).
	Valves and pipes
	Alarm devices.
	Control and alarm panels.
	Accessories.
	Connection devices for and wiring between system components.
	Connection devices for power and integration into building's fire-alarm system.


	REFERENCES
	ASME B31.1    Power Piping
	NFPA 70   National Electric Code
	NFPA 2001 Standard on Clean Agent Fire Extinguishing Systems
	UL 1058 Clean Agent Extinguishing Agents.

	SYSTEM DESCRIPTION
	Engineered system for total flooding of clean agent fire extinguishing agent to discharge.
	Performance requirement: discharge extinguishing agent within 10 seconds and maintain 4.5 - 7 percent concentrate by volume at 21 degrees Celsius for 10 minutes holding time in hazard areas.
	Extinguishing agent concentration in hazard areas greater than 7 percent immediately after discharge or less than 4.5 percent throughout holding time will not be accepted without written authorization from owner and authorities’ having jurisdiction.

	System capabilities: 42.75 bars minimum calculated working pressure and 24.8 bars initial charging pressure.
	Verified Detection: Include devices located in single zone. Sound alarm upon activating single detection device, and discharge extinguishing agent upon actuating second detection device.
	System operating sequence as follows:
	Actuating first detector: Give visual indication on annunciator panel, energize audible alarm, shut down air-condition and ventilating systems serving protected area, release and closed doors in protected area and send signal to fire alarm system.
	Actuating second detector: Give visual indication on annunciator panel, energize audible alarm, shut down power to protect equipment, actuate time delay for extinguishing-agent discharge for 30 seconds, and release extinguishing agent.
	Extinguishing-agent discharge will operate audible alarms and strobe lights.
	Operating manual-release stations will discharge novec-1230 when activated.
	Operating abort switches will delay Novec-1230 discharge while being activated, and switches must be reset to prevent Novec-1230 discharge. Release of switch will discharge Novec-1230.
	Control panel to be installed at the height of 1.5m from finish floor level. Al tees, elbows and nozzle points should be clamped properly. Design discharge: Novec 1230/ clean agent are designed to discharge within 10 sec.


	SUBMITTALS
	Calculation for required weight for Novec 1230 extinguishing agent for each hazardous area application.
	Coordination drawings for hazard-area enclosure, reflected ceiling plans drawn accurately to scale and coordinating penetrations and ceiling mounted items.
	Wiring diagrams
	Drawings and calculations specified above, in required number of set required
	Drawings and calculations
	Installation report
	Test and inspection reports
	Maintenance data for equipment and controls
	Two copies of NFPA 2001 “Standard on Clean Agent Fire Extinguishing Systems.” deliver to Owner’s maintenance personnel.

	QUALITY ASSURANCE
	Manufacturers qualification
	Single Source response
	Provide listing/approval stamp, label or other marking on equipment made to specified standards.
	Comply with requirements that pertain to submittals and approvals material and installation, and inspecting and testing.
	ASME standards: Provide piping and installation and complying with ASME B31.1.
	FM Global Compliance:  Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	NFPA Standards: Provide equipment, components accessories, installation and testing fomplying with NFPA 2001 and NFPA 70.
	UL Compliance:  Provide equipment listed in UL's "Fire Protection Equipment Directory" and UL 1058.
	Listed and Labeling: provide clean agent fire-extinguishing system equipment specified in this section that is listed and labeled.
	The term “Listed” and “Labeled”: as defined in National Electric Code, Article 100.
	Listing and Labeling agency Qualification: a national Recognized Testing Laboratory (NTRL) as defined in OSHA regulation 1910.7


	PROJECT CONDITIONS
	Field measurements: verify dimensions by field measurements.


	UPRODUCTS
	PIPING MATERIALS - GENERAL
	Piping, valves and discharge nozzles, conform to types and standards listed in NFPA 2001.

	PIPES
	Black Steel Pipe:  ASTM A 53, Schedule 80, seamless steel pipe.

	PIPE AND TUBE FITTINGS
	Forged-Steel Socket Welding Fittings:  ASME B16.11, Class 1000.
	Cast Iron fittings are not allowed.

	VALVES
	Brass suitable for intended operations. All gasket, o-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent. Valve shall be protected against mechanical, chemical or other damage.
	Container Valves:  With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	Valves in Sections of Closed Piping and Manifolds:  Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	Valves in Manifolds:  Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	EXTINGUISHING-AGENT CONTAINERS
	Description:  Steel tanks complying with ASME Boiler and Pressure Vessel Code:  Section VIII, for unfired pressure vessels.  Include minimum working-pressure rating that matches system charging pressure, valve, pressure switch, and pressure gage.
	Finish:  Red, enamel or epoxy paint.
	Manifold:  Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	Storage-Tank Brackets:  Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support, maintenance, and tank refilling or replacement.


	FIRE-EXTINGUISHING CLEAN AGENT
	Clean Agent
	NOVEC-1230 complying with NFPA 2001


	DISCHARGE NOZZLES
	Equipment manufacturer's standard one-piece brass or aluminum alloy of type, size, discharge pattern, and capacity required for application.
	Discharge nozzle shall be listed for intended use. Listing criteria shall include flow characteristics, area coverage, height limits and minimum pressure. Discharge orifices and discharge orifice plates and inserts shall be materials that is corrosion...

	CONTROL PANELS
	Description:  UL listed or FM Approved, including equipment and features required for testing, supervising, and operating fire-extinguishing system.
	Power Requirements:  120/240-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.
	Enclosure:  NEMA ICS 6, Type 1, enameled-steel cabinet.
	Mounting: Surface

	Provide supervised circuits for each independent hazard area.
	Provide the following applications
	Manual pull-station circuit.
	Alarm circuit.
	Release circuit.


	Provide the following Control-Panel Features:
	Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	Automatic switchover to standby power at loss of primary power.
	Storage container, low-pressure indicator.

	Annunciator Panel:  Graphic type showing protected, hazard-area plans, as well as locations of detectors and manual stations.  Include lamps to indicate device-initiating alarm, electrical contacts for connection to control panel, and stainless-steel ...
	Standby Power: lead acid or nickel cadmium batteries with capacity to operate system for 72 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery vo...

	MANUAL –RELEASE STATIONS
	Description: UL listed and FM approved, red-finish, “Pull Station,” 120 VAC or low voltage compatible with controls. Include contacts for connection to control panel. Unit can manually discharge clean agent extinguishing agent with operating device t...

	SWITCHES
	Description:  UL listed or FM Approved, where available, with electrical contacts for connection to control panel, 120 VAC or low voltage compatible with controls.
	Pressure Switches; Pneumatic Operation.
	Transfer Switches:  Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	Abort Switches: Countdown timer type, with a  digital readout indicating the number if seconds remaining until system discharge, combined with a  system abort function switch.
	Door Closers:  Magnetic retaining and release device.

	ALARM DEVICES
	Description:  UL listed or FM Approved, low voltage, and surface mounting except where otherwise indicated.
	Bells:  6 inches diameter.
	Horns:  90 to 94 dBA.
	Strobe Lights:  Translucent lens, with "FIRE" or similar caption.

	ELECTRICAL POWER AND WIRING
	Electrical power, wiring, and devices are specified in Division 16.


	UEXECUTION
	EXAMINATION
	Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements that reduce clean agent leakage.include requirements specified installation tolerances and other conditions affecting performance of clean agent...
	Do not proceed with installation unitl unsatisfactory conditions have been corrected.

	PIPING APPLICATIONS
	Provide piping for 1000 psig charging pressure clean agent system, according to material application below.
	Black steel pipe, forged steel fitting with welded joints.

	PIPING INSTALLATION GENERAL
	Install piping adjacent to clean agent storage containers and equipment to allow replacement, service and maintenance.
	Basic piping installation and pipe joining methods are specified in Division 15 plumbing sections.

	CLEAN-AGENT SYSTEM INSTALLATION
	Install system according to the general arrangement indicated for extinguishing-agent storage containers, accessories and control panels.
	Comply with manufacturer’s written instructions and references standards.
	Locate extinguishing agent containers, panels, control and alarm devices where indicated. Other equipment and devices may be located at designer/s discretion, except where otherwise indicated.
	Install extinguishing-agent containers anchored to substrate.
	Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001.
	Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.

	Support piping using supports and methods according to NFPA 2001.
	Install seismic restraints for extinguishing-agent containers and piping systems.
	Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	CONNECTIONS
	Make connections to power supply, system components building fire alarm system and ground.
	Electrical connections, grounding requirement and alarm panels according to NFAP 2001.


	Labeling
	Install labeling on piping, storage containers equipment and alarm panel according to NFPA 2001

	FIELD QUALITY CONTROL
	Installation Inspection
	Comply with operating instructions and procedure of NFPA 2001. Include the following inspections and tests to demonstrate compliance with requirements.
	Check mechanical items.
	Inspect extinguishing agent containers and extinguishing agent and check mountings for adequate anchoring to substrate.
	Check electrical systems.
	Check enclosure integrity. Comply with NFPA 2001
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Perform field acceptance tests of each clean agent fire-extinguishing system when system installation is complete. Perform system testing only after hazard-area enclosure has been completed and openings are sealed. Comply  with operating instructions...
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Field correct malfunctioning equipment, then retest to demonstrate compliance. Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated then retest to demonstrate compliance. Repeat procedure until satis...
	Report test results promptly and in writing to Engineer and authorities having jurisdiction.


	COMMISSIONING
	Startup services: Engage a factory authorized service representative to provide startup service as specified below.
	Preparation: Perform the following final checks before start up
	Test of the piping system is complete
	Check for piping connection leaks
	Check for complete enclosure integrity
	Test operation of safety controls and devices
	Check operation of ventilation and exhaust system.


	Starting Procedures: Follow manufacturer’s written procedure. If no procedure are prescribed by manufacturer, proceed as follows:
	Fill containers with clean agent extinguishing agent and pressurize with dry nitrogen to 2500 psig.
	Install filled extinguishing-agent containers.
	Energize circuits.
	Adjust operating controls.


	DEMONSTRATION
	Services: Engage a factory-authorized service representative to train Owner's maintenance personnel  as specified below:
	Train Owner’s maintenance personnel on procedure and schedule related to startup and shutdown, troubleshooting, servicing and preventive maintenance.
	Review data in the operation and maintenance manual
	Schedule training with owner with at least 7 days advance notice.
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	131100 - Swimming Pools
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pool:
	a. Construction Contractor shall be responsible for design and installation of exterior pool system.
	b. Construction Contractor shall be responsible for submitting and securing necessary approvals and permits, including all expenses for the preparation of any required documentation.


	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete".
	2. Division 04 Section "Unit Masonry."
	3. Division 05 Section "Metal Fabrications".
	4. Division 07 Section "Joint Sealants".
	5. Division 09 Section "Tiling"
	6. Division 22 and 26 Specifications.
	7. Division 31 Section "Earthwork".
	8. Division 33 Section "Water Utility Distribution Piping".

	C. References:
	1. Applicable requirements of the following Specifications and Codes apply to work of this Section:
	a. Local building and health codes.
	b. International Swimming Pool and Spa Code.
	c. American National Standards Institute (ANSI) Publications:
	1) ANSI/APSP-7 “American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins”

	d. American Society for Testing and Materials (ASTM): Publications
	1) A615  "Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement"
	2) C33  “Standard Specification for Concrete Aggregates”
	3) C150  “Standard Specification for Portland Cement“
	4) A36/A36M Standard Specification for Carbon Structural Steel.
	5) D1784 Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated Polyvinyl Chloride (CPVC) Compounds.
	6) D1785 Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120.
	7) D2564 Standard Specification for Solvent Cements for Polyvinyl Chloride (PVC) Plastic Piping Systems.
	8) D2855 Standard Practice for Making Solvent-Cemented Joints with Polyvinyl Chloride (PVC) Pipe and Fittings.

	e. American Society of Mechanical Engineers (ASME) Publication
	1) “Coding and Labeling”

	f. National Spa and Pool Institute (NSPI): Publications
	1) Minimum Standards for Public Swimming Pools.
	2) Exception:  Diving Board Standards not applicable.

	g. National Fire Protection Association (NFPA) Publication:
	1) 70 "National Electric Code"

	h. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelin...



	1.3 SYSTEM DESCRIPTION
	A. System shall include:
	1. Provide systems of fully compatible components and construction methods required for complete and operable systems for exterior swimming pool with decking and water features including but not limited to excavation, dewatering of construction area a...
	2. Gunite or shotcrete shell.
	a. Finish Plaster Mix.

	3. Excavating, hauling, backfilling, grading and incidental earthwork in conjunction with the construction of the swimming pool.
	a. Handle and dispose of excess material, regardless of type, character, or composition.

	4. Connections of water and gas to pool equipment.
	5. Connection of motors, pumps, compressors, switches and timers, lights and wiring necessary for interfacing of equipment.
	6. Pool Equipment:
	a. Filter Systems.
	b. Flow Meters.
	c. Water Treatment Systems.
	d. Heaters.
	e. Recirculation Pumps and Motors.
	f. Piping.
	g. Fittings, Lights and Accessories.
	h. Collector Tanks.
	i. Deck Drain System.

	7. All pools shall comply with ANSI/APSP-7 "American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins".


	1.4 ACTION SUBMITTALS
	A. General: Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections.
	B. Submit in accordance with Division 01 Section “Submittals” indicating specified items selected for use in project with the following supporting data.
	1. Product Data:
	a. Manufacturer's technical literature with installation and storage instructions for each product specified.
	b. PUMPS: Pump performance curves indicating GPM vs. TDH, maximum efficiency point, and maximum amperage draw, together with current characteristics and service factor of motor.
	c. Manufacturer's descriptive data for:
	1) Piping.
	2) Filters.
	3) Pumps and strainers.
	4) Heaters.
	5) Chemical controller, feeder and storage tank.
	6) Valves.
	7) Gauges, thermometers and flow meters.
	8) Inlets and gratings.


	2. The pool manufacturer shall certify to the Owner that the depth and configuration of the pool is acceptable and compatible with all known safety standards for the manufacturer's designed product.

	C. Shop Drawings:
	1. Submit the following Shop Drawings to Client for approval:
	a. Complete design of swimming pool, including all component parts, attachments, devices, or other work, filtration filter, size, turn-over capacity and supporting calculations.
	b. Foundation plan and details and Sections through pool shall be included.
	c. Mechanical schematic.
	d. Detail for ladder and pool wall interface.

	2. Show all shop erection details.
	3. All Shop Drawings shall be certified and sealed by a Professional Engineer, registered in the state in which project is being submitted.

	D. Samples:
	1. Precast concrete pool coping deck and in pool, one 300mm long section of coping, complete with stenciled depth marking.
	2. Submit three (3) samples of each type and color of tile required.

	E. Quality Control:
	1. Design Data:
	a. Hydraulic Analysis: Engineer's sealed calculations and total dynamic head (TDH) for swimming pool system for equipment other than that specified.
	b. Structural Analysis: Engineer's sealed calculations and analysis for pool concrete design.


	F. At the completion of the work, Construction Contractor shall furnish to the Owner two bound copies of an operation manual.  Minimum content of these manuals shall be:
	1. Operating Instructions.
	2. Equipment Literature with Parts List of all Equipment.
	3. Water Chemistry Procedures.
	4. Suggested Safety Procedures.
	5. Re-painting / Re-finishing Procedures.
	6. Include chemical analysis of source/make-up water supply.
	7. Copies of all manufacturer's warranties.
	8. Test reports.
	9. Sealed Engineer's drawings.
	10. Certificates: From local authorities indicating that pool construction and performance conform to requirements of respective authorities.


	1.5 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For Swimming Pools to include in maintenance manuals. Include data for pool and pool equipment, and warranty information.
	B. Project Record Documents.
	C. Owner's Certificate of Instruction.

	1.7 QUALITY ASSURANCE
	A. All work under this Section must be performed by a Contractor experienced and regularly engaged in building, commercial swimming pools.  Contractors bidding this work must have completed five (5) projects within the past ten years equal to or large...
	B. Pool specification and related pool drawings are to be considered as performance guidelines only meeting minimum requirements which may change as result of local code and health department requirements.
	1. The project Drawings and Specifications supplement each other.  In the event of a conflict, the Specifications shall govern. Piping locations are schematic. Precise locations of piping shall be determined by actual field condition. Fittings are not...
	2. This Contractor shall be responsible for reviewing the complete set of Contract Documents and coordinate work with other trades.

	C. All work under this Section shall be inspected and installed in accordance with all current local and state codes and regulations.
	1. Construction Contractor shall obtain the following:
	a. Board of Health Design Approvals.
	b. Board of Health Inspections and Final Approval.
	c. Structural and Electrical Inspections and Final Approvals on his Portion of the Work.


	D. The standards of these Plans and Specifications are intended to provide the Owner with a low maintenance pool.
	E. Construction Contractor to be responsible for design and installation of pools, including layouts, routing of piping, as well as the proper location and quantities of required accessories.  Responsibilities also include necessary valves, devices, a...
	F. Contractor's design drawings must be sealed and signed by a licensed Engineer registered in State in which project is being constructed.
	G. Contractor shall submit, on his letterhead, a list of all variations and deviations he finds that differ between local code requirements and bid drawings.
	H. At the completion of the work, Construction Contractor shall fill the pool with water and instruct the Owner's operating personnel in the operation of all equipment.

	1.8 PROJECT CONDITIONS
	A. Coordination: Coordinate this work with the work of other Sections to avoid any delay or interference with other work.
	1. Filter room, decks, sealing of joints between pool and deck, fencing and landscaping shall be provided as work by other Sections.
	2. Connection of all pool equipment, starters and switches; grounding of pool, pool equipment, pool lights and niches, and wiring of pool lights shall be performed by Pool Subcontractor from electrical panel in equipment room.
	3. Connection of floor drains, deck drains and hose bibs shall be provided as work of other Sections. Connection of pool heater and heater vent piping in equipment room shall be performed by Contractor.
	4. Provisions for combustion air will be provided as work by other Sections.
	5. Connection of automatic water fill system and fill spout cold water lines from water source in equipment room shall be performed by Pool Subcontractor.

	B. Lines, Grades and Elevations:
	1. The General Contractor shall establish a bench mark for elevations and control points for measurements and layouts. Construction Contractor shall be responsible for lines, grades, and measurements from these points required for the installation of ...

	C. Utilities:
	1. The Contractor shall supply the water required for construction and filling and testing of the pool from permanent accepted system.

	D. Construction Contractor shall test the Owner's natural water supply and furnish and supply start-up chemicals as required for start-up, including chlorine and requirements to balance total alkalinity and calcium hardness, and shall obtain same.

	1.9 WARRANTY
	A. Construction Contractor shall warranty his work against defects in labor and equipment, including paint, for a period from Substantial Completion.  Substantial Completion shall be defined as the date of acceptance by the Owner or initial usage, whi...
	1. Warranty Period: Five years from date of Initial Acceptance or elsewhere indicated.



	PART 2 – PRODUCTS
	PART 2 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	2.1 MATERIALS
	A. Pool Structure – General:
	1. Size of pool shown in Drawings is only proposal; Engineer will decide the actual size and shape.
	2. Horizontal submersible joint sealant shall be polyurethane.
	3. Vertical joint sealant shall be polyurethane.
	4. Tiling:  Tile used in conjunction with surfaces in contact with water shall be furnished and installed by Construction Contractor.
	5. Perimeter and general purpose sealants shall be polyurethane.

	B. Pool Materials:
	1. Concrete:
	a. Definitions:
	1) Gunite: "Dry-mix".  Originally a trade name used to designate a mixture of Portland cement and sand thoroughly mixed dry, passed through a cement gun and conveyed by air through a flexible tube, hydrated at the nozzle and placed by air pressure.
	2) Shotcrete: "Wet-mix".  transit-mix (ready-mix) combination of Portland cement, aggregates and water, pumped in a plastic state to the nozzle, where air is added to place the material.

	b. Materials and mixes for gunite and shotcrete shall conform to Design Criteria & Technical Guidelines and other Standards / Regulations.
	c. Gunite:
	1) Aggregate: ASTM C33, washed sand; clean, hard, sharp particles, well graded in size.
	2) Mix: 1 part cement to 4 1/2 parts of sand based on dry, loose volume (minimum 3,000 psi compressive strength in 28 days).
	3) Portland Cement and Water: As specified hereinafter.

	d. Shotcrete:
	1) Mix Strength: Minimum 5,000 psi compressive strength in 28 days.
	2) Submit design mix and certify material for weight, water content and mixing time.
	3) Portland Cement and Water: As specified hereinafter.

	e. Portland Cement: ASTM C150, Type I or II.
	f. Water: Potable.
	g. Forms: Exterior plywood, Class 1, mill-oiled.
	h. Form Oil: Lacquer or resin type compatible with mill-oil.
	i. Reinforcing Steel: ASTM A615 grade 40 or as approved.
	j. Gauging Wires: 0.027" thick or as approved.

	2. Ceramic Tiling:
	a. Unglazed Ceramic Mosaic tile at Step Nosings.
	b. Provide certification by manufacturer for use in exterior pools.
	c. Pool Tile: Refer to Drawings and Interior Finish Index for size and location or consult with Engineer.
	d. Non-slip unglazed ceramic mosaic tile in color or as shown in Interior Finish Index at step nosings.
	e. Special Tiles:
	1) For main pool deck is stamped concrete in 2 (two) varies pattern, as indicated as per layout drawing design. Mosaic tiles of varies color as per design layout in drawing for pool’s art design at bottom. A visible-color separator tiles between under...

	f. Pool Depth Markings:
	1) 6" x 6" tile with 4" high lettering depth marking in both feet and meters for skim line (smooth) and deck (non-slip), as required by local and state public swimming pool codes.
	2) Special Float Depth Marker, Separator and Special Tiles: Under water sun-bed area separates the level with main pool provision of the items. Special tiles servers as separator of two areas at bottom and it varies depth level. Color, layout & size a...

	g. No Diving Sign Tile: Adjacent to each depth marker, provide international symbol "No Diving" sign tile.
	h. Tile Mortar and Grout: As specified in Division 09 Section “Tiling”.
	i. Sealant and Backup Material: See Division 07 Section “Joint Sealants”.
	j. Precast Concrete Pool Coping: Precast concrete, wet pour, white, 12" wide x minimum 24” long bull nosed coping stone with raised slip resistant pattern on upper surface.  Provide one piece radius corners.

	3. Finish Plaster Mix: White marble, white waterproof cement and bonding agent.

	C. Filter System:
	1. Pressure Filters:
	a. Approved Manufacturers or approved substitution.
	b. Filter Systems: As approved by Engineer for sand filters at flow rates of 20 GPM per square foot of filter area, and comply with applicable code requirements.
	c. Filter or Filter Battery: Stainless steel or fiberglass hi-rate pressure sand filters.
	d. Include with each filter top mounted influent pressure gauge, reading 0 to 60 psi, manual air release valve, multi-port dial valve, backwash site glass and transparent dome top.

	2. Filter Media: Sand, with an effective size of 0.45 to 0.55 mm with uniformity coefficient of 1.6 maximum.
	3. Filter Face Piping:
	a. Pipe, valves and fittings shall make a complete unit or battery from inlet to outlet.
	b. Arrange piping to carry out operations of filtering, backwashing and by-pass of filter for pool draining.
	c. Face Pipe and Fittings: PVC SCH 80 or as approved.


	D. Filter Equipment Room:
	1. Self Contained Filter Equipment Room shall be provided for swimming pools as required per detailed design by Contractor.
	2. Complete self-contained, pre-plumbed filter system enclosed in a fiberglass equipment cabinet. Fiberglass cabinet will have access roof-doors for ease of service and maintenance of equipment. Provide aluminum grate for cross ventilation with fiberg...
	3. All valves, gauges, flowmeters, filters, pumps, chemical feeders and water level controllers are included. The pumps shall be prewired to the electric control panel. Provide prewired motor starter if applicable.  The system shall be tested at the m...
	4. Provide Flow Meters.

	E. Water Treatment System:
	1. Provide the following as per Codes and Standards to meet the requirements.
	a. Chemical Feeder as approved.
	b. Chemicals.
	c. Test Kit.


	F. Pool Heaters:
	1. Size for pool as shown on the Drawings, complete. Design based on maintaining a temperature of 80 PoPF for pool.
	2. Heaters must be A.S.M.E coded and labeled. Furnish in line thermometer with 2PoPF intervals and a minimum range of 60 to 120 PoPF.

	G. Recirculating Pump and Motor:
	1. Pumps:
	a. Pumps of Approved Manufacturers.
	b. Self priming unit with hair and lint strainer capable of delivering the designated GPM at the designated head during the filtering operation without overloading along the full length of the pump curve.

	2. Pump Motors:
	a. Energy efficient, UL listed.
	b. Electrical Characteristics: As shown on Drawings.


	H. Valves and Piping:
	1. Coordinate with Division 22, 26 and 33 and provide piping within filter room, Pool fill line, Filtered water supply piping to pool, Fittings for PVC pipe, Valves and Pipe Joints.
	2. Piping: Polyvinyl chloride (PVC) composition; ASTM D1784 or ASTM D1785, Schedule 40 or 80.
	3. Cement: ASTM D2564.
	4. Provide check and ball valves as required; by same manufacturer when practical.
	5. Valve connections: Suitable for connection of adjoining pipe; of pipe size values.
	6. Hangers and Supports: Sized to project conditions.

	I. Pool Fittings, Lights and Equipment Accessories:
	1. Swimming pool lighting, equipment, grounding and other required electrical installations shall be NEC article 680.
	2. Contractor to revise the electrical drawings per approved detailed design of swimming pool.
	3.  Compatible with pool system components.
	4. Sized to code requirements; ensure proper hydraulic balance.
	5. Provide Floor Inlet, Pool Wall Inlet, Auto Water Level Control, Hydrostat Valve, Hydrostat Tube, Skimmer, Fill Spout, Pool Main Drain Sump, Pool Main Drain Grate and Collector Tank as required per detailed design approved by Engineer. Stainless ste...
	6. Provide Underwater Lights (Coordinate with Section 265100)
	7. Provide Deck Fittings like Stainless Steel Grab Rail, Stainless Steel Ladder, etc as required.
	8. Provide Maintenance Accessories like Vacuum Head, Thermometer, Test Kit, Squeegee, Telescopic Pole, etc.
	9. Provide Safety Accessories like Life Buoy, Throw Line with Floating Ball, Life Hook, Life Hook Pole, Life Hook Pole Adapter, Spine Board with Ties, First Aid Kit, etc.

	J. Deck Drain System:
	1. Deck Drain System from Approved Manufacturers.
	2. Material:
	a. Heavy wall, bondable, non-corrosive PVC
	b. Provide all nailing clips, couplers and fittings, end adapters, clean-out plugs and protective tape over drain surface.


	K. Site Furniture:
	1. Under water sun-bed (sun-bathing area) partly underwater sun-beds along Swimming Pool with a depth of 0.45 to 0.60m of water level.
	2. Common Sun Beds: Located at main pool deck.
	3. Water Falls: Waterfalls Cascading waterfalls. Design as per Drawings.
	4. Gazebo, Aluminum Trellis and Other Shading Structures (Where needed): Located in random areas serves as refuge from heat of sun & pocket area for rest. Refer to Drawings for design.



	PART 3 – EXECUTION
	PART 3 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	3.1 EXAMINATION
	A. Examine areas in which work is to be performed. Report in writing to Owner's Representative all prevailing conditions that will adversely affect satisfactory execution of work. Do not proceed with work until unsatisfactory conditions have been corr...
	B. Starting work constitutes acceptance of the existing conditions and this Contractor shall then, at his expense, be responsible for correcting all unsatisfactory and defective work encountered.

	3.2 PREPARATION
	A. Perform earthwork and dewater excavation in compliance with Division 31 Section “Earthwork”.
	B. Coordinate trench for system as specified in Division 31 Section “Earthwork”, and provide system as specified in Division 33 Section “Water Utility Distribution Piping”.

	3.3 INSTALLATION
	A. Formwork and Reinforcement:
	1. Install form work to lines and profiles shown.  Brace forms for work to prevent movement during concrete placing operations.
	a. Allow other trades sufficient time for installation of equipment and materials which must be fastened to forms.
	b. Clean form surfaces prior to concrete placing operations.
	c. Place reinforcing steel.  Steel shall be free from dirt, rust, oil, paint and mill scale.
	d. Securely wire tie steel at points where bars cross.  Stagger splices and laps.
	e. Install gauging wires to establish thickness of finish work.
	f. After placing pool reinforcing, but before placing concrete, confirm that grounding circuits have been provided by the electrical trades to steel reinforcement, grab rails, and hand rails.  No concrete shall be placed until this requirement has bee...


	B. Concrete:
	1. Placing of Gunite and Shotcrete: Conform to the applicable code requirements.
	2. Gunite:
	a. Mixing: Mix dry in batch mixing machine for a period of not less than 1 minute
	b. Mix and Strength: As specified in Part 2.

	3. Shotcrete:
	a. Mixing Time: Mixing time for materials delivered by ready-mix trucks to the job site shall not exceed two hours or 250 revolutions of the drum, whichever comes first.  When additional water is added, drum shall be rotated a minimum of 30 additional...

	4. Placing Concrete:
	a. Place concrete against original undisturbed soil, thoroughly compacted earth.
	b. Remove all loose, fine aggregate or rebound from surfaces receiving concrete before placing succeeding layers.  Whenever possible, first layer shall entirely cover reinforcing steel to secure it in proper position.
	c. Where new concrete is applied against existing concrete, thoroughly clean the existing surface and drench with water at least twice on the day before placing new concrete.  Surfaces upon which concrete will be applied shall be sufficiently damp to ...
	d. Concrete deposited on vertical surfaces shall be shot at right angle to surface starting at the bottom and continuing upward.  Build up in layers of a thickness that will not slump, allowing sufficient time between placing of layers for initial set...

	5. Finishing:
	a. When thickness and planes outlined by forms and gauging wires have been reached, rod surfaces to true lines.  After rodding, remove gauging wires.  Finish all exposed surfaces to straight and true lines.
	b. Finish: Gun finish as left by nozzle.

	6. Continuously moisture cure for no less than 7 days.

	C. Equipment:
	1. Install all equipment where shown on the Drawings.
	2. Flow Meters: Install in straight run of pipe having a minimum length of 10 pipe diameters upstream and 4 pipe diameters downstream and in a position that can be easily read by operator.
	3. Chemical Feed Injection: Injection points:  Locate downstream from all filter room equipment.

	D. Deck Drain System:
	1. Install deck drain system in strict accordance with manufacturer's recommendations and written instructions.
	2. Grade subsoil, sloping it toward drain location.  Attach nailing clips and place drain over the stakes. Use couplers to ensure a straight even line.  After aligning, nail firmly to stakes.
	3. Insert adapter.  Install Clean-out.  Place concrete and trowel gradual slope to drain.  After concrete has set, install end plug.
	4. Coordinate removal of protective tape with deck finish coating application.

	E. Piping:
	1. Cut all pipe with mechanical cutter without damage to pipe.
	2. Placing and Laying: Inspect pipe for defects before installation.  Clean the interior of pipe thoroughly of foreign matter and keep clean during laying operation.  Pipe shall not be laid in water or when trench conditions are unacceptable as determ...
	3. Threaded Joints: After cutting and before threading the pipe shall be reamed and shall have burrs removed.  Screw joints shall be made with graphite or inert filter and oil or with an approved graphite compound applied to male threads only.  Thread...
	4. Solvent welded joints shall be made in accordance with the manufacturer's printed instructions and the following minimum standards:
	a. Fittings shall fit easily on the pipe before applying cement.  The outer surface area of pipe and inner wall of fitting shall be dry and clean.  Cleaner is to be applied to the outer surface of the pipe and to the inner surface of the fitting.  Cem...
	b. Joints shall remain undisturbed for a minimum of 10 minutes from time of jointing the pipe and fitting.  If necessary to apply pressure to a newly made joint, limit to 10% of rated pipe pressure, during the first 24 hours after the joint has been m...
	c. Full working pressure shall not be applied until the joints have set for a period of 24 hours.
	d. Make provisions for expansion and contraction by way of swing joints or snaking.
	e. Protect plastic pipe from exposure to aromatic hydro-carbons, halogenated hydro-carbons, and most of esters and ketones that attack the material.  Protect all pipe from mechanical damage and long exposure to sunlight during storage.

	5. Install piping without cross connections or inter-connection between distribution supply for drinking purposes and the swimming pool that will permit a backflow of water into the potable water supply.  Pipe openings shall be closed with caps or plu...
	6. Filter Face Piping: Arrange to carry out operations of filtering backwashing and filter draining.
	7. Valve Identification: Label all valves.
	8. Testing and Flushing:
	a. Pressure Piping: After the pipe is laid, the joints completed, and the trench partially backfilled leaving joints exposed for examination, subject new lines to a hydrostatic pressure per code requirements.  Joints shall remain watertight under this...
	b. Gravity Lines: A water test shall be applied to all gravity drain piping system, either in their entirety or in sections.  All openings shall be tightly plugged and each system filled with water and tested with at least a 10 foot head of water.  Wa...
	c. Flushing: Pipelines leading to the pool shall be thoroughly flushed clean with chlorinated water before the pool is filled and placed in use.


	F. Plaster Finish:
	1. Finish concrete surfaces in pool with a wood float finish to a smooth consistent finish acceptable to Owner's Representative.
	2. Fill uneven surfaces and depressions with manufacturer's recommendations.
	3. Wash all pool surfaces thoroughly with a dilute solution of muriatic acid and flush with fresh water to assure a clean surface free of loose materials, dust, and foreign matter.
	4. Plaster Installation: Apply in accordance with manufacturer’s installation instructions.
	5. Tile Installation: Where shown on the Drawings.  Use setting materials and grout in accordance with the requirements specified in Division 09 Section “Tiling”.
	6. Plaster Installation:
	a. Apply in two coats using the double back method

	7. Trowel to a smooth, dense, impervious surface free of stains and of a uniform white color consistency.
	8. Fill pool as plaster work progresses.


	3.4 TILE INSTALLATION
	A. Where shown on Drawings, use setting materials and grout in accordance with Division 09 Section “Tiling”.
	3.5 FIELD QUALITY CONTROL
	A. Gunite Shotcrete Work:
	1. Compressive Strength Test: Take 1 sample for pool floor construction and 1 sample for wall construction but no less than a minimum test per code requirements.
	2. Submit copy of test results to Owner’s Representative.

	B. Water Treatment:
	1. Obtain a chemical analysis of the source/make-up water supply and submit to Owner's Representative.  Include the following:
	a. Total alkalinity/ppm.
	b. Calcium hardness/ppm.
	c. Chlorine/ppm
	d. pH.
	e. Iron.
	f. Copper.

	2. Treat and balance pool water prior to turnover of pool to Owner.

	C. Piping Testing:
	1. After installation and before covering piping, test to minimum 20 PSI pressure for 12 hours.
	2. If necessary, repair leaks and retest. Do not cover piping until proven watertight.
	3. Furnish test results prior to covering piping.

	D. Flushing: Flush completed piping with clean water prior to making final connections.

	3.6 ADJUSTING
	A. Adjust pool system for proper operation through all cycles.

	3.7 CLEANING
	A. Clean pool, equipment and related surfaces. After completing installation, inspect exposed finishes and repair damaged finishes.

	3.8 DEMONSTRATION
	A. Demonstrate proper operation and maintenance of pool system to Owner.
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	142100 - Electric Traction Elevators
	PART1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes electric traction passenger and service elevators.
	B. Related Requirements:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary use of elevators for construction purposes
	2. Division 03 Section "Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring devices in concrete.
	3. Division 04 Section "Unit Masonry" for setting sleeves, inserts, and anchoring devices in masonry and for grouting elevator entrance frames installed in masonry walls.
	4. Division 05 Section "Metal Fabrications" for the following:
	a. Attachment plates and angle brackets for supporting guide-rail brackets
	b. Divider beams.
	c. Hoist beams.
	d. Structural-steel shapes for subsills.
	e. Pit ladders.
	f. Cants in hoist ways made from steel sheet.

	5. Division 05 Section "Pipe and Tube Railings" for railings between adjacent elevator pits
	6. Division 09 painting Sections for field painting of hoist way entrance doors and frames.
	7. Division 09 Section "Tiling and Stone Tiling" for finish flooring in elevator cars
	8. Division 22 Section "Sump Pumps" for sump pumps, sumps, and sump covers in elevator pits.
	9. Division 26 Sections for electrical service for elevators to and including disconnect switches at machine room door / in control closet.
	10. Division 27 Section "Communications Horizontal Cabling" for telephone service for elevators and for Internet connection to elevator controllers for remote monitoring of elevator performance.
	11. Division 28 Section "Digital, Addressable Fire-Alarm System" for smoke detectors in elevator lobbies to initiate emergency recall operation and heat detectors in shafts and machine rooms to disconnect power from elevator equipment before sprinkler...


	1.3 ALLOWANCES
	A. Elevator Car Allowances:  Provide finished passenger and service elevator cars under the Elevator Car Allowance specified in Division 1 Section "Allowances" Allowance includes furnishing and installing the following:
	1. Car wall finishes including trim.
	2. Car floor finishes.
	3. Car ceiling finishes.
	4. Car and hoist way door finishes.
	5. Car door sills
	6. Car light fixtures
	7. Handrails
	8. Cutouts and other provisions for installing elevator signal equipment in cars.


	1.4 DEFINITIONS
	A. Definitions in ASME A17.1/CSA B44 apply to work of this Section.
	B. Service Elevator: A passenger elevator that is also used to carry freight

	1.5 ACTION SUBMITTALS
	A. Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and similar information. Include product data for car enclosures, hoist way entrances, and operation, control, and signal systems.
	B. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.
	C. The elevator shall be designed, supplied, installed, tested and commissioned by a manufactures to the Engineer’s approval.
	D. Shop Drawings:
	1. Include plans, elevations, sections, and large-scale details indicating service at each landing, machine room layout, coordination with building structure, relationships with other construction, and locations of equipment.
	2. Indicate maximum dynamic and static loads imposed on building structure at points of support, and maximum and average power demands.

	E. Samples for Initial Selection: For finishes involving color selection
	F. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements

	C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoist way, pit, and machine room control closet layout and dimensions, as shown on Drawings, and electrical service, as shown and specified, are adequate for elevator system...
	D. Sample Warranty: For special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For elevators to include in emergency, operation, and maintenance manuals and wiring of the Electrical and mechanical system have to be delivered to the owner engineer.
	1. In addition to items specified in Division 1 Section "Operation and Maintenance Data," include  diagnostic and  repair  information available  to  manufacturer's and  Installer's maintenance personnel.

	B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities having jurisdiction for normal, unrestricted elevator use.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Generally: Supply loose equipment, spare parts and accessories as required for normal operation and routine maintenance of the systems. Supply is to include, but is not limited to, the following:
	1. Loose Equipment: Operating handles, emergency brake release keys and the like.
	2. Spare Parts: One complete set of main contacts and control coil for each type of power contactor, solid-state PC cards, contacts and control coils for each type of control relay, two each of transistors, diodes, rectifiers, resistors, etc. used in ...
	3. Tools and Accessories: Tools and equipment required for routine checking, maintenance, testing, and control of installations, with appropriate portable measuring and test instruments.

	B. Identification: Parts are to be packed in sealed plastic bags with identifying labels and factory part list numbers.

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications: Elevator manufacturer.
	B. Source Limitations: Obtain elevators from single manufacturer.
	1. Major elevator components, including driving machines, controllers, signal fixtures, door operators, car frames, cars, and entrances, shall be manufactured by single manufacturer.
	2. All Elevator accessories have to be from the manufactures of elevator.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle materials, components and equipment in manufacturer's protective packaging. Store materials, components, and equipment off of ground, under cover, and in a dry location

	1.11 COORDINATION
	A. Coordinate installation of sleeves, block outs, elevator equipment with integral anchors, and other items that are embedded in concrete or masonry for elevator equipment. Furnish templates, sleeves, elevator equipment with integral anchors, and ins...
	B. Coordinate locations and dimensions of other work relating to electric traction elevators including pit ladders; sumps and floor drains in pits; entrance subsills; electrical service; and electrical outlets, lights, and switches in hoist ways, pits...

	1.12 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace elevator work that fails in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, operation or control system failure, including excessive malfunctions; performances below specified ratings; excessive wear; unusual deterioration or aging of materials or finishes; unsafe conditions; need ...
	2. Warranty Period: 3 year from date of Substantial Completion
	a. 5 years for motors
	b. 3 years for cabined accessories
	c. 3 years for pit accessories
	d. 3 years for control accessories




	PART2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements.

	2.2 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with ASME A17.1/CSA B44.
	B. Accessibility Requirements: Comply with Section 407 in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and with ICC A117.1
	C. Seismic Performance: Elevator system shall withstand the effects of earthquake motions determined according to the Uniform Building Code 1997 Zone 2A and shall comply with elevator safety requirements in ASME A17.1/CSA B44.
	1. The term "withstand" means "the system will remain in place without separation of any parts when subjected to the seismic forces specified and the system will be fully operational after the seismic event."
	2. Provide earthquake equipment required by ASME A17.1/CSA B44.
	3. Elevator Component Importance Factor: 1.5 for the Air Traffic Control Tower elevators and 1.0 for the rest of the project’s elevators.


	2.3 ELEVATORS
	A. Elevator System, General: Manufacturer’s standard elevator systems. Unless otherwise required, manufacturer's standard components shall be used, as included in standard elevator systems and as required for complete system.
	B. Elevator Description:
	1. Group Number: as per the design drawings.
	2. Elevator Numbers: as per the design drawings.
	3. Emergency Elevator Numbers:   as per the design drawings. In general, at least one elevator per each elevator duct shall be connected to emergency supply.
	4. Service Elevator Numbers: as per the design drawings.
	5. Machine Location:  Machine room above hoist way or Hoist way; no machine room are provided as shown on drawings.
	6. Machine Type: Gearless traction according to machine room location and elevator speed.
	7. Motor have to be 3- phase 400V/60 HZ
	8. Accessories of the car have to be 1-Phase 230 V
	9. Rated Load:  as per the design requirements and traffic calculations subject to the Engineer’s approval.
	10. Freight Loading Class for Service Elevator(s): Class A.
	11. Rated Speed: (1.0 m/s) minimum and as per the design requirements.
	12. Operation System: Selective-collective automatic operation for single elevators, while Group automatic operation , Group automatic operation with demand-based dispatching, and Destination-based group automatic operation for multiple elevators (acc...
	13. Auxiliary Operations:
	a. Standby power operation
	b. Standby-powered lowering
	c. Battery-powered lowering
	d. Earthquake Emergency Operation: Comply with requirements in ASME A17.1/CSA B44
	e. Automatic dispatching of loaded car
	f. Nuisance call cancel
	g. Priority service at all floors as per the design drawings/ requirements
	h. Independent service for all cars in group
	i. Loaded-car bypass
	j. Distributed parking

	14. Security Features: Card-reader operation (as required for special floors access to control the operation of the elevators passing through different security zones as per the design drawings/ requirements), Keyswitch operation,   Keypad operation, ...
	15. Hoist way Entrances:

	C. As per specified in design drawing and Subject to compliance with requirements

	2.4 TRACTION SYSTEMS
	A. Elevator Machines: Variable-voltage, variable-frequency, ac-type hoisting machines and solid- state power converters.
	1. Regenerated power have to be absorbed by resistors. (Or As Agreed by client Representative in Site)

	B. Fluid for Hydraulic Buffers: If using hydraulic buffers, use only fire-resistant fluid.
	C. For accident Shock absorption using:
	1. Hydraulic buffers
	2. Zippers
	3. Rubbers

	D. Inserts: Furnish required concrete and masonry inserts and similar anchorage devices for installing guide rails, machinery, and other components of elevator work. Device installation is specified in another Section.
	E. Machine Beams: Provide framing to support elevator hoisting machine and deflector sheaves from the building structure. Comply with Division 05 Section "Metal Fabrications" for materials and fabrication.
	F. Car Frame and Platform: Bolted- or welded-steel units.
	G. Guides: Roller guides or polymer-coated, non-lubricated sliding guides. Provide guides at top and bottom of car and counterweight frames.
	H. The lift contractor is responsible for the following:
	1. Interface unit for fire alarm and BMS (IF FOUND)
	2.  Signs for Motor room
	3. Telephone AND Data link


	2.5 OPERATION SYSTEMS
	A. General: Provide manufacturer's standard microprocessor operation systems as required to provide type of operation.
	B. Group Automatic Operation with Demand-Based Dispatching: Provide reprogrammable group automatic system that assigns cars to hall calls based on a dispatching program designed to minimize passenger waiting time. System automatically adjusts to deman...
	1. Products: Subject to compliance with requirements.

	C. Destination-Based Group Automatic Operation
	1. Products: Subject to compliance with requirements.

	D. Auxiliary Operations: In addition to primary operation system features, provide the following operational features for elevators where required:
	1. Single-Car Standby Power Operation: On activation of standby power, car is returned to a designated floor and parked with doors open.
	2. Car can be manually put in service on standby power, either for return operation or for regular operation, by switches in control panel located at the control room. Manual operation causes automatic operation to cease.
	3. Single-Car Standby-Powered Lowering: On activation of standby power, if car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down.
	4. Single-Car Battery-Powered Lowering: If power fails and car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down. System includes ...
	5. Group Standby Power Operation: On activation of standby power, cars are returned to a designated floor and parked with doors open.  One car is returned at a time, with priority given to loaded cars. If a car cannot be returned after two attempts, i...
	6. Group Standby Power Operation: On activation of standby power, cars are returned, one at a time, to a designated floor and parked with doors open. If a car cannot be returned, it is removed from the system. When all cars have been returned or remov...
	7. Group Battery-Powered Lowering: If power fails, cars that are at a floor remain at that floor, open their doors, and shut down. Cars that are between floors are lowered one at a time to the next floor below, open their doors, and shut down. System ...
	8. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of rated capacity, doors begin closing.
	9. Nuisance Call Cancel: When car calls exceed a preset number while car load is less than a predetermined weight, all car calls are canceled. Preset number of calls and predetermined weight can be adjusted.
	10. Loaded-Car Bypass: When car load exceeds 80 percent of rated capacity, car responds only to car calls, not to hall calls.
	11. Distributed Parking: When cars are not required for response to calls, they are parked with doors closed and distributed in predetermined zones throughout the building. One zone shall include the main floor and adjacent floors; remaining floors sh...
	12. Independent Service:  Key switch in car-control station removes car from group operation and allows it to respond only to car calls. Key cannot be removed from keys witch when car is in independent service. When in independent service, doors close...
	13. Priority Service: Service is initiated by a keys witch, card reader, or remote switch at designated floors as per the design / operator requirement.
	One elevator is removed from group operation and directed to the floor where service was initiated.
	14. On arriving at the floor, elevator opens its doors and parks and a lighted sign directs passengers to exit elevator. Car is placed in operation by selecting a floor and pressing door close button or by operating keys witch to put car in independen...

	E. Security Features: Provide the following security features, where required.  Security features shall not affect emergency firefighters' service.
	1. Card-Reader Operation: System uses card readers at car-control stations to authorize calls. Security system determines which landings and at what times calls require authorization by card reader. Provide required conductors in traveling cable and p...
	a. Security access system equipment is specified in Division 28 Section "Access Control."

	2. Keys witch Operation: Push buttons are activated and deactivated by security keys witches at car-control stations. Key is removable only in deactivated position.
	3. Keypad Operation: Allows each landing to be restricted or unrestricted.    When a restricted landing button is pressed, a "Restricted Floor" lamp lights and remains lit until landing access code has been entered into a keypad or predetermined time ...
	a. Access codes are programmed at each car operating panel using a security keys witch. Keypad operation can be activated and deactivated by security keyswitch at main landing.



	2.6 DOOR REOPENING DEVICES
	A. Infrared Array: Provide door reopening device with uniform array of 36 or more microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of one or more light beams shall cause doors to stop and reopen.
	B. Doors have to be Reopening when door drive signs maintained Torque.
	C. Nudging Feature: After car doors are prevented from closing for predetermined adjustable time, through activating door reopening device, a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy.

	2.7 CAR ENCLOSURES
	A. As per specified in design drawing and Subject to compliance with requirements

	2.8 HOISTWAY ENTRANCES
	A. Hoist way Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-frame hoist way entrances complete with track systems, hardware, sills, and accessories. Frame size and profile shall accommodate hoist way wall construction
	B. Fire-Rated Hoist way Entrance Assemblies: Door and frame assemblies shall comply with NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on testing at as close-to-neutral pressur...
	1. Fire-Protection Rating: 1-1/2 hours insert rating.

	C. Materials and Fabrication: As per specified in design drawing and Subject to compliance with requirements

	2.9 SIGNAL EQUIPMENT
	A. General: Provide hall-call and car-call buttons that light when activated and remain lit until call has been fulfilled. Fabricate lighted elements with LEDs.
	B. Car-Control Stations: Provide manufacturer's standard recessed car-control stations. Mount in return panel adjacent to car door unless otherwise required.
	1. Mark buttons and switches for required use or function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	C. Swing-Return Car-Control Stations: Provide car-control stations mounted on rear of hinged return panel adjacent to car door and with buttons, switches, controls, and indicator lights projecting through return panel but substantially flush with face...
	1. Mark buttons and switches for function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	D. Emergency Communication System: Two-way voice communication system, with visible signal, which dials preprogrammed number of monitoring station and does not require handset use.  System is contained in flush-mounted cabinet, with identification, in...
	E. Firefighters' Two-Way Telephone Communication Service: Provide flush-mounted cabinet in each car and required conductors in traveling cable for firefighters' two-way telephone communication service specified in Division 28 Section “Digital, Address...
	F. Car Position Indicator: Provide illuminated, digital-type car position indicator, located above car door or above car-control station. Also, provide audible signal to indicate to passengers that car is either stopping at or passing each of the floo...
	G. Hall Push-Button Stations: Provide one hall push-button station at each landing for each single elevator or group of elevators, but not less than one station for each four elevators in a group.
	1. Provide manufacturer's standard wall-mounted units.
	2. Equip units with buttons for calling elevator and for indicating desired direction of travel. For destination based systems, provide a signaling system to verify floor selection, where destination registration is required, and to direct passengers ...
	3. Provide telephone jack in each unit for firefighters' two-way telephone communication service specified in Division 28 Section "Digital, Addressable Fire-Alarm System."

	H. Standby Power Elevator Selector Switches: Provide switches, as required by ASME A17.1/CSA B44. Adjacent to switches, provide illuminated signal that indicates when normal power supply has failed.
	I. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position indicators for each elevator, clearly labeled with elevator designation; include illuminated signal that indicates when elevator is operational and when it is at t...
	J. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with text and graphics as required by authorities having jurisdiction, indicating that in case of fire, elevators are out of service and exits should be used in...

	2.10 FINISH MATERIALS
	A. As per specified in design drawing and Subject to compliance with requirements

	2.11 CENTRAL MONITORING SYSTEM
	A. Generally: Provide a central monitoring system capable of monitoring all the operational functions and record the events. System shall be able to monitor elevators, escalators, moving walkways, dumbwaiters and any other specified conveying system. ...
	B. System shall use an open protocol and architecture to which conveying systems manufacturers shall comply in terms of integration, interface, and real-time monitoring capability of operational functions and recording the events. System shall be capa...
	C. The system shall be capable of ensuring, at least, the following features:
	D. System shall consist, in addition to the central equipment, of workstations (number depending on manufacturer’s standard), etc.
	E. Interfacing: Proposed system shall be capable of interfacing with all existing equipment. Inter- facing points shall be identified.
	F. Integration: Manufacturer shall provide software integration, as an option, from the central monitoring system to the proposed BMS (IF FOUND).
	G. BMS (IF FOUND) interface: Elevators central monitoring system shall interface to the Management Level Network through a BACnet/IP to third party gateway. The gateway shall be provided by the elevators supplier and shall be connected into the Manage...
	The BMS (IF FOUND) contractor shall obtain a list of the BACnet object IDs/names from the elevators supplier.

	2.12 SAFETY EQUIPMENT
	A. Over Travel: Over travel limit switches shall be provided at the top and bottom of the terminal landings, to disconnect the power supply and apply brakes to bring the car to safe stop position in the event of an over travel in either direction.
	B. Evacuation Devices: Provision shall be made to move the car automatically and / or manually from the controller, to a nearest landing in either direction (depending on load conditions) to facilitate evacuation of passengers during the power failure.
	C. Fireman Emergency Operation: Fireman emergency operation key switch shall be installed near the entrance on the main landing and shall operate any one of the elevators under conditions of emergency, in the event of fire.
	D. Fire Detection Operation: A potential free contact provided in each lift controller to be connected to the building Fire Alarm System that will initiate all lifts to ground with open doors and shut down in case of a fire.


	PART3 - EXECUTION
	3.1 EXAMINATION
	A. Examine elevator areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	Examine hoist ways, hoist way openings, pits, and machine rooms as constructed; verify critical dimensions; and examine supporting structure and other conditions under which elevator work is to be installed.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions.

	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing: On completion of elevator installation and before permitting elevator use (either temporary or permanent), perform acceptance tests as required and recommended by ASME A17.1/CSA B44 and by governing regulations and agencies.
	B. Operating Test: Load each elevator to rated capacity and operate continuously for 30 minutes over full travel distance, stopping at each level and proceeding immediately to the next. Record temperature rise of elevator machine during 30-minute test...
	C. Advise Owner, Construction Manager, and authorities having jurisdiction in advance of dates and times that tests are to be performed on elevators.

	3.4 PROTECTION
	A. Temporary Use: Comply with the following requirements for each elevator used for construction purposes:
	1. Provide car with temporary enclosure, either within finished car or in place of finished car, to protect finishes from damage.
	2. Provide strippable protective film on entrance and car doors and frames.
	3. Provide padded wood bumpers on entrance door frames covering jambs and frame faces.
	4. Provide other protective coverings, barriers, devices, signs, and procedures as needed to protect elevator and elevator equipment.
	5. Do not load elevators beyond their rated weight capacity.
	6. Engage elevator Installer to provide full maintenance service. Include preventive maintenance, repair or replacement of worn or defective components, lubrication, cleanup, and adjustment as necessary for proper elevator operation at rated speed and...
	7. Engage elevator Installer to restore damaged work, if any, so no evidence remains of correction.  Return items that cannot be refinished in the field to the shop, make required repairs and refinish entire unit, or provide new units as required.


	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate, adjust, and maintain elevator(s).
	B. Check operation of elevator with Owner’s personnel present before date of Substantial Completion and again not more than one month before end of warranty period. Determine that operation systems and devices are functioning properly.

	3.6 MAINTENANCE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 36 months' full maintenance by skilled employees of elevator Installer. Include monthly preventive maintenance, repair, or replacement of worn or de...
	1. Perform maintenance during normal working hours.
	2. Include 24-hour-per-day, 7-day-per-week emergency callback service with response time of two hours or less.




	210513 - Common Motor Requirements for Fire Suppression Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.
	B. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40  C and at altitude of 7T1000 m7T above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering ...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multi-Speed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multi-Speed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Re-greasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	K. Enclosure Material: Cast iron for motor frame sizes 324T  and larger; rolled steel for motor frame sizes smaller than 324T .

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motor Used with Reduced-Voltage and Multi-Speed Controllers: Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motor Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multi-Speed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset whe...


	PART 3 -  EXECUTION (NOT USED)

	210517 - Sleeves and Sleeve Seals for Fire-Suppression Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems.”
	4. Division 21 Section “Fire-Suppression Standpipes.”
	5. Division 21 Section “Electrical Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 – PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel collar; zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped and smooth outer surface with nailing flange for attaching to wooden forms.

	2.2 SLEEVE-SEAL SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates: Carbon steel or Stainless steel.
	3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating or Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Presealed Systems.

	B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match piping OD.

	2.4 GROUT
	A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink; recommended for interior and exterior applications.
	C. Design Mix: 6T34.5-MPa6T, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 – EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 6T25-mm6T annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs and concrete walls as new slabs and walls are constructed.
	1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
	2. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 6T50 mm6T above finished floor level.

	3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 6T6.4-mm6T annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for size, depth, and location of joint. Comply with requirements for sealants specified in Division 07 Section "Joint Sealants."

	E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Division 07 Section "P...

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assemble sleeve-seal system components, and install in annu...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.

	3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls Above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves and Galvanized-steel-pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.


	3. Concrete Slabs above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-pipe sleeves.

	4. Interior Partitions:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-sheet sleeves.





	210518 - Escutcheons for Fire-Suppression Piping
	PART 1 – GENERAL
	1.1   RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Foam-Water Systems.”
	3. Division 21 Section “Fire-Suppression Standpipes.”
	4. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	5. Division 21 Section “Electric Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 - PRODUCTS
	2.1 ESCUTCHEONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and setscrew fastener.
	C. One-Piece, Deep Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	D. One-Piece, Stamped Steel Type: With chrome-plated finish and spring-clip fasteners.
	E. Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with concealed hinge and setscrew.
	F. Split-Plate, Stamped Steel Type: With chrome-plated finish, concealed and exposed-rivet hinge and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
	B. Split-Casting Floor Plates: Cast brass with concealed hinge.


	PART 3 – EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings and finished floors.
	B. Install escutcheons with ID (inside diameter) to closely fit around pipe, tube, and insulation of piping and with OD (outside diameter) that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	d. Bare Piping in Unfinished Service Spaces:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	e. Bare Piping in Equipment Rooms:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	210520 - Hangers and Supports for Fire Protection Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Pipe rings.
	4. Concrete anchors.
	5. Fasteners.
	6. Pipe stands.
	7. Equipment supports.
	8. Hanger rods.

	B. Related Sections:
	1. Division 21 Section “Wet Pipe Sprinkler Systems.”


	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Utilize an installer having demonstrated experience on projects of similar size and complexity and possessing documentation proving successful completion of sprinkler system training.
	B. Hangers and supports for fire protection piping shall be listed and labeled by Underwriters Laboratories and FM Global.
	C. Steel pipe hangers and supports shall have the manufacturer’s name, part number, and applicable size stamped in the part itself for identification.
	D. Hangers and supports shall be designed and manufactured in conformance with MSS SP 58.
	E. Supports for sprinkler piping shall be in conformance with NFPA 13.
	F. Regulatory Requirements and Approvals: Provide hangers and supports that comply with requirements of the following:
	1. NFPA 13, “Standard for the Installation of Sprinkler Systems.”
	2. NFPA 14, “Standard for the Installation of Standpipe and Hose Systems.”
	3. NFPA 2001, “Clean Agent Fire Extinguishing Systems.”
	4. NFPA 11, “Deluge Foam-Water Sprinkler Systems and Foam-Water Spray Systems.”
	5. NFPA-16, “Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.

	G. Certifications: Provide letters of certification as follows.
	1. Installer will utilize skilled workers holding a trade qualification license or equivalent or apprentices under the supervision of a licensed tradesperson.

	H. The components of hanger assemblies that directly attach to the pipe or to the building structure except steel hanger rods shall be listed by UL and approved by FM Global.
	I. Non-ferrous components that have been proven by fire tests to be adequate for hazard application shall be listed for the purpose.
	J. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer / supplier but in no case less than one year ...

	1.4 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings, include rated capacities and include section modules information for trapeze hangers.
	B. Shop Drawings: All hanger types and locations shall be indicated on the shop drawings.

	PART 2 – PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	2.2 HANGERS AND SUPPORT PIPING
	A. Trapeze Hangers:
	1. The minimum size of steel angle or pipe span between purlins or joists shall be such that section modulus shall not exceed section modulus of trapeze member as shown in the NFPA-13.

	B. The trapeze member shall be secured to prevent slippage.
	C. All components of each hanger assembly that attaches to the trapeze member shall be sized to support the suspended sprinkler pipes in accordance with NFPA-13.
	D. Any other sizes or shapes giving greater section modulus shall be acceptable.

	2.3 HANGER RODS
	A. Hanger rods shall be of 8mm diameter for pipes 25-100 mm diameter and 13 mm diameter for pipes 150 – 250 mm diameter except where pitch of the branch line pipes is 150 mm in 300 mm or greater.

	2.4 FASTENERS IN CONCRETE
	A. The listed inserts in concrete and listed post-installed anchors to support hangers shall be used for mains and branch lines.
	B. Post-installed anchors shall not be used in cinder concrete except for branch lines where the post-installed anchors are alternated with through-bolts or hangers attached to beams.
	C. Post-installed anchors shall be installed in a horizontal position in the sizes of concrete beams.
	D. Holes for post-installed anchors in the side of beams shall be above the centerline of the beam or above the bottom reinforcement steel rods.
	E. Holes for post-installed anchors used in the vertical position shall be drilled to provide uniform contact with the shield over its entire circumference.
	F. The depth of the post-installed anchor hole shall not be less than specified for the type of shield used.

	2.5 POWDER DRIVEN STUDS
	A. Powder-driven studs, welding studs and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increase couplings shall be attached directly to the powder-driven studs.

	2.6 FASTENERS IN STEEL
	A. Powder-driven studs, welding studs, and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increaser couplings shall be attached directly to the powder-driven studs or welding studs.
	D. Welding studs or other hanger parts shall not be attached by welding to steel less than U.S. Standard, 12 gauge 7T2.78 mm7T.

	2.7 COPPER TUBING SUPPORTS
	A. Hangers shall be sized to fit copper tubing outside diameters.
	1. Adjustable steel swivel ring (band type) hanger.
	2. Malleable iron ring hanger, B-Line B3198RCT or hinged ring hanger.
	3. Malleable iron split-ring hanger with eye socket.
	4. Adjustable steel clevis hanger.


	2.8 ACCESSORIES
	A. Hanger rods shall be threaded at both ends or continuous threaded rods of circular cross section.  Use adjusting locknuts at upper attachments and hangers.  No wire, chain, or perforated straps are allowed.

	2.9 FLEXIBLE SPRINKLER HOSE FITTINGS
	A. Listed flexible sprinkler hose fittings and their anchoring components intended for use in installations connecting the sprinkler system piping to sprinklers shall be installed in accordance with the requirements of the listing, including any insta...
	B. Where flexible hose fittings exceed 1.83 m in length and are supported by a suspended ceiling a hanger(s) attached to the structure shall be required to ensure that the maximum unsupported length does not exceed  7T1.83 m7T.
	C. Where flexible sprinkler hose fittings are used to connect sprinklers to branch lines in suspended ceilings, a label limiting relocation of the sprinkler shall be provided on the anchoring component.
	D. Relocation of flexible sprinkler hose fittings shall only be performed by qualified and licensed individuals.


	PART 3 – EXECUTION
	3.1 HANGERS
	A. Sprinkler piping shall be substantially supported from the building structure, which must support the added load of the water-filled pipe plus a minimum of 7T114 kg7T applied at the point of hanging, except when pipes are supported in accordance wi...
	B. Trapeze hangers shall be used where necessary to transfer loads to appropriate structural members.
	C. Powder-driven studs shall not be used in steel of less than 19mm total thickness.
	D. Fasteners used to support sprinkler system piping shall not be attached to ceiling of gypsum or other similar soft material.
	E. Hangers for supporting copper or steel sprinkler pipes shall be either galvanized or provided with insulating materials.
	F. Sprinkler pipes shall be supported either from the building structure or from the ductwork supports when sprinkler pipes are installed below ductwork provided the ductwork supports are capable of supporting ductwork and load specified in the Paragr...
	G. Distance between a hanger and the centerline of an upright sprinkler shall not be less than 65mm.
	H. Do not support piping from other pipes, ductwork or other equipment that is not in building structure.
	I. The unsupported length between the end sprinkler in a pendent position or drop nipple and the last hanger on the branch line shall not be greater than  7T305 mm7T for steel pipe or  7T152 mm7T for copper pipe.
	J. The cumulative horizontal length of an unsupported armover to a sprinkler, sprinkler drop, or sprig shall not exceed  7T610 mm7T for steel pipe or  7T305 mm7T for copper tube or armover to sprinkler in the pendent portion when the system pressure e...

	3.2 SUPPORT OF RISERS
	A. Risers shall be supported by riser clamps or by hangers located on the horizontal connections within  7T610 mm7T of the centerline of the riser.
	B. Riser clamps supporting risers by means of set screws shall not be used.
	C. Riser clamps anchored to walls using hanger rods in the horizontal position shall not be permitted to vertically support risers.

	3.3 MULTI-STORY BUILDINGS
	A. In multistory buildings, riser supports shall be provided at the lowest level, at each alternate level above, above and below offsets and at the top of the riser.
	B. Supports above the lowest level shall also restrain the pipe to prevent movement by an upward thrust where flexible fittings are used.
	C. The risers offset and/or do not rise from the ground, the first ceiling level above the offset shall constitute the first level of riser support.
	D. Distance between supports for risers shall not exceed  7T7.6 m7T.

	3.4 PIPE STANDS
	A. Pipe stands shall be sized to support a minimum of 5 times the weight of the water-filled pipe, plus 7T114 kg7T.
	B. Where pipe stands are utilized, they shall be approved.

	3.5 CONCRETE INSERTS
	A. Provide inserts for placement in formwork before concrete is poured.
	B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	C. Where concrete slabs form finished ceilings, provide inserts to be flush with slab surface.
	D. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 100mm.

	END OF SECTION 210520


	210548 - Vibration and Seismic Controls
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 DESCRIPTION
	A. Water based fire protection systems shall be protected against damage from earthquakes.  Earthquake bracing and restraints on the piping shall be installed such that spray pattern of the sprinklers are not obstructed.
	B. Listed flexible pipe couplings joining grooved end pipe shall be provided as flexure joints to allow individual sections of piping 6T65 mm6T or larger to move differentially with the individual sections of the building to which it is attached.  Cou...
	C. Flexible couplings for drops to hose lines, rack sprinklers, and mezzanines shall be installed regardless of pipe sizes as follows:
	1. Within 6T610 mm6T of the top of the drop.
	2. Within 6T610 mm6T above the uppermost drop support attachment, where drop supports are provided to the structure, rack, or mezzanine.
	3. Within 6T610 mm6T above the bottom of the drop where no additional drop support is provided.
	4. An approved seismic separation assembly shall be installed where sprinkler piping, regardless of size, crosses building seismic separation joints at ground level and above.  Seismic separation assemblies shall consist of flexible fittings or flexib...


	1.3 SUMMARY
	A. This Section includes the following:
	1. Restraining braces.
	2. Factory finishes.


	1.4 DEFINITITIONS
	A. UBC:  Uniform Building Code.
	B. SDB:  Seismic Design for Building.
	C. SBC:  Saudi Building Code.
	D. ICC ES:  ICC Evaluation Service.

	1.5 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:
	1. Site Class as Defined in the UBC:  Seismic zone.


	1.6 SUBMITTALS
	A. Refer to Division 01 Section “Submittal Procedure”.
	B. Product Data: For the following:
	1. Include rated load, rated deflection and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an evaluation service member of ICC-ES, UBC or SDB and an agency acceptable to Local Civil Defense.
	b. Annotate to indicate application of each product submitted and compliance with requirements.


	C. Delegated-Design Submittal: For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible fo...
	1. Design Calculations: Calculate static and dynamic loading due to equipment weight and operation, seismic forces required to select vibration isolators, seismic restraints, and for designing vibration isolation bases.
	2. Seismic-Restraint Details:
	a. Design Analysis: To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
	b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the restrained items and to the structure. Show attachment locations, methods and spacings.  Identify components, list their strengths, and indicate directions and v...
	c. Pre-Approval and Evaluation Documentation: By an evaluation service member of Uniform Building Code or Seismic Design for Buildings and an agency acceptable to Local Civil Defense, showing maximum ratings of restraint items and the basis for approv...


	D. Welding certificates.
	E. Qualification Data: For professional engineer and testing agency.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to Loca...
	B. Comply with seismic-restraint requirements in the Saudi Building Code and NFPA 13 unless requirements in this Section are more stringent.
	C. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval by another agency acceptable to Local Civil Defense, showing maximum seismic-restraint ratings.  Ratings based on independen...
	E. Comply with all the seismic bracing and earthquake protection requirements of NFPA-13, “Standard for the Installation of Sprinkler Systems.”
	F. Uniform Building Code.
	G. Seismic Design For Building.
	H. Saudi Building Code.
	I. Local Civil Defense.

	PART 2 – PRODUCTS
	2.1 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work.
	B. General Requirements for Restraint Components: Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and wi...
	D. Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod.
	E. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	F. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	G. Resilient Isolation Washers and Bushings: One-piece, molded, oil and water-resistant neoprene, with a flat washer face.
	H. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ...
	I. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for inte...

	2.4 FACTORY FINISHES
	A. Finish:
	1. Manufacturer's standard prime-coat finish ready for field painting.
	2. Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	a. Powder coating on springs and housings.
	b. All hardware shall be galvanized.  Hot-dip galvanized metal components for exterior use.
	c. Baked enamel or powder coat for metal components on isolators for interior use.
	d. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.



	PART 3 – EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	B. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.
	C. Provide minimum of 50 mm clearance for pipes DN 25-65 diameter and 100 mm for pipes DN 100 and larger around pipes extending through walls, floors and foundations including drain and fire department connection.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Comply with all seismic requirements per NFPA-13.
	B. Equipment Restraints:
	1. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 6T3.2 mm6T.
	2. Install seismic-restraint devices using methods approved by an evaluation service member of ICC-ES and an agency acceptable to Local Civil Defense providing required submittals for component.

	C. Piping Restraints:
	1. Comply with requirements in MSS SP-127 and NFPA 13 and NFPA-14.
	2. Space lateral supports a maximum of 6T12 m6T o.c., and longitudinal supports a maximum of 6T24 m6T o.c.
	3. Brace a change of direction longer than6T 3.7 m6T.

	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to Local Civil Defense providing required submittals for component.
	F. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	G. Wire used for restraint shall be located within 6T610 mm6T of a hanger.  The hanger closest to a wire restraint shall be of a type that resists upward movement of a branch line.
	H. Branch lines shall be laterally restrained.  The end sprinkler on a line shall be restrained against excessive vertical and lateral movement.
	I. Where the branch lines are supported by rods less than 6T152 mm6T long measured between the top of the pipe and the point of attachment to the building structure.
	J. Sprigs 6T1.2 m6T or longer shall be restrained against lateral movement.
	K. Drilled-In Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...



	210553 - Identification for Fire Protection and Equipment
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve tags.
	5. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed content for each label.
	D. Valve Schedules: Valve numbering scheme.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each piping system to include in maintenance manuals.

	PART 2 – PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Letter Color: White.
	3. Background Color: Red.
	4. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	5. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	6. Fasteners: Stainless-steel rivets or self-tapping screws.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment-Label Schedule: For each item of equipment to be labeled, on 6TA46T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Sect...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multi-layer, multi-color, plastic labels for mechanical engraving, 6T3.2 mm6T thick, with predrilled holes for attachment hardware.
	B. Letter Color: White.
	C. Background Color: Red.
	D. Maximum Temperature: Able to withstand temperatures up to 6T71  C6T.
	E. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	F. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Pre-printed, color-coded, with lettering indicating service and showing flow direction.
	B. Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe-Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; pipe size; and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size: At least 6T38 mm6T high.

	D. Pipe-Label Colors:
	1. Background Color:  Red.
	2. Letter Color:  White.


	2.4 VALVE TAGS
	A. Valve Tags: Stamped or engraved with 6T6.4-mm6T letters for piping-system abbreviation and 6T13-mm6T numbers.
	1. Tag Material: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Fasteners: Brass beaded chain.
	3. Valve Tag Color: Red.
	4. Letter Color: White.

	B. Valve Schedules: For each piping system, on 6TA46T bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and varia...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.5 WARNING TAGS
	A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size: Approximately 6T100 by 178 mm6T.
	2. Fasteners: Brass grommet and wire.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Yellow background with black lettering.



	PART 3 – EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents and incompatible primers, paints and encapsulants.

	3.2 LABEL INSTALLATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install or permanently fasten labels on each major item of mechanical equipment.
	D. Locate equipment labels where accessible and visible.
	E. Piping Color Coding: Painting of piping is specified in Division 09 Section "High-Performance Coatings."
	F. Stenciled Pipe-Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping system.
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	G. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection excluding short takeoffs.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 6T15 m6T along each run.  Reduce intervals to 6T7.6 m6T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.3 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems.  List tagged valves in a valve-tag schedule.
	B. Valve-Tag Application Schedule: Tag valves according to size, shape and with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
	1. Valve-Tag Size and Shape:
	a. Fire-Suppression Standpipe: 6T38 mm6T, round.
	b. Wet-Pipe Sprinkler System: 6T38 mm6T, round.
	c. Dry-Pipe Sprinkler System: 6T38 mm6T, round.
	d. Foam Water System: 6T38 mm6T, round.
	e. Clean-Agent Fire Extinguishing System: 6T38 mm6T, round.



	3.4 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.  Signage shall be in English and in local language.



	211100 - Facility Fire-Suppression Water Service Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fire-suppression water-service and underground piping and related components outside the building and service entrance piping through wall into the building and private site fire hydrants.
	B. Utility-furnished products that will be furnished to the site, ready for installation.
	C. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for fire-suppression standpipes inside the building.
	2. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe fire-suppression sprinkler systems inside the building.
	3. Division 21 Section "Foam-Water Systems" for AFFF piping.
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps and pressure-maintenance pumps.
	5. Division 21 Section “Common Work Results for Fire Suppression.”


	1.3 REFERENCES
	A. ASME – American Society of Mechanical Engineers:
	1. B16.1 Cast Iron Pipe Flanges and Flanged Fittings
	2. B16.4 Gray Iron Threaded Fittings

	B. ASTM – American Society of Testing and Materials:
	1. A48 Specification for Gray Iron Castings
	2. A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped Zinc - Coated Welded and Seamless (Replaces A120)
	3. A536 Specification for Ductile Iron Castings
	4. B62 Specification for Composition Bronze or Ounce Metal Castings
	5. D2774 Standard Practice for Underground Installation of Thermoplastic Pressure Piping
	6. F417 Standard Specification for Polyethylene (PE) Plastic Pipe (S.D.R. – PR) Based on Outside Diameter
	7. F477 Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	C. AWWA – American Water Works Association:
	1. C11.1 Rubber Gasket Joints for Ductile Iron Pipe and Fittings
	2. C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C105 Polyethylene Encasement for Ductile-Iron Piping for Water and Other Liquids
	4. C110 Ductile-Iron and Gray-Iron Fittings, 75 mm Through 1220 mm, for Water and Other Liquids
	5. C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	6. C115 Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	7. C116 Standard for Protective Fusion-Bonded Epoxy Coating for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service
	8. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water and Other Liquids
	9. C153/A21.53 Ductile-Iron Compact Fittings, 75 mm Through 406 mm, for Water and Other Liquids
	10. C207 Steel Pipe Flanges for Waterworks Service - Sizes 100 mm Through 3,600 mm.
	11. C500 Metal-Seated Gate Valves for Water Supply Service
	12. C502 Dry-Barrel Fire Hydrants
	13. C504 Rubber-Seated Butterfly Valves
	14. C509 Resilient-Seated Gate Valves for Water Supply Service
	15. C512 Air-Release, Air/Vacuum, and Combination Air Valves for Waterworks Service
	16. C515 Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Service
	17. C550 Protective Epoxy Interior Coating for Valves and Hydrants
	18. C600 Standard for Installation of Ductile-Iron Water Mains and Their Appurtenances
	19. C651 Disinfecting Water Mains
	20. C800 Underground Service Line Valves and Fittings
	21. C906 Polyethylene (PE) Pressure Pipe and Tubing, 100 mm to 1600 mm Water Distribution and Transmission

	D. Saudi Building Code.
	E. NFPA – National Fire Protection Association:
	1. NFPA 24 Standard for the Installation of Private Fire Service Mains and Their Appurtenances
	2. NFPA 13 Standard for Sprinkler System Installation

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated, submit product data or manufacturers specifications including laboratory test reports and other data to show compliance with specifications including specified standards.
	B. Shop Drawings:
	1. Detail layout of underground service piping.

	C. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale.  Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	D. All pipe materials, valves, fittings, equipment, and accessories shall be submitted for approval.  Product data shall indicate the maximum allowable operating pressure of each component and any related manufacturing standard as appropriate.  Produc...
	E. Qualification Data: For qualified installer.
	F. Field quality-control reports.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approval necessary to conduct the work.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA-24.  Include “Contractors Material and Test Certificate for Underground Piping.”
	I. Test Reports: Submit test reports conducted on shop- and field-bolted and welded connections.  Include data on type(s) of tests conducted and test results.
	J. Operation and Maintenance Data: For water service and underground piping specialties to include in emergency, operation and maintenance manuals.
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection design files, calculations, manuals, operating instructions to agree with construction as actually accomplished.  The notation “As-Built” shall be entered in the r...
	2. The as-built files shall show the entire underground fire service layout upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping and underground fire main piping and fire hydrants including materials, hose threads, installation and testing.
	2. Codes and Standards: all work shall comply with the applicable portion of the most current edition of the AWWA Standards referenced in Section 1.03, and NFPA 13, NFPA 24, the most current edition of the IFC and IPC.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. The materials and practices comprising the work shall conform to this and other referenced specifications.  Where this specification conflicts with the requirements of another referenced specification, this specification shall prevail.
	D. All materials used shall not contain any asbestos fibers.
	E. All persons performing or supervising testing shall be qualified by either training or experience to perform such tests.
	F. All material and equipment shall be listed by UL and approved by FM.
	G. Comply with the "Approval Guide," published by FM Global, or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	H. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-suppression water-service piping.
	I. AWWA Publication: American Water Works Association.
	J. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	K. Pipe, fittings, valves and accessories shall be rated and listed for the maximum system pressure.  The use of pressure regulating valves shall not be permissible unless noted otherwise.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings and specialties from moisture and dirt.
	G. Damaged: Do not install damaged, dented or cracked piping and equipment; replace damaged units with new, non-damaged units.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Suppression Water Service Piping: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution...
	1. Notify Local Civil Defense, Insurance Underwriters, Construction Manager, and Owner no fewer than 1 day in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Fire Department, Insurance Underwriters, Construction Manager's, and Owner's written permission.



	PART 2 – PRODUCTS
	2.1 HIGH DENSITY POLYETHYLENE (HDPE) – UNDERGROUND FIRE SERVICE MAIN – PIPE AND FITTINGS
	A. All pipe sizes 100mm thru 250mm shall be single wall, smooth interior and exterior, type S, with the Manning’s “n” rating of 0.012.  The HDPE pipe shall be DR9, Class 200 rated for 13.8 bars and meet or exceed the standards issued by American Assoc...
	1. High Density Polyethylene (HPPE – PE100) Smooth Lined Pipe & Fittings shall be manufactured in accordance with requirements of ASTM F 714 and AWWA C 906, latest edition and FM Global approved.  Type S: This pipe shall have a full circular cross sec...
	2. High Density Polyethylene (HDPE) Smooth Lined Pipe shall be manufactured from virgin PE compounds which conform with the requirements of cell class 435400C as defined and described in ASTM D 3350.
	3. Minimum Pipe Stiffness (PS) at five percent deflection shall be as described in ASTM F 2306, Section 6.3 when tested in accordance with ASTM D2412.
	4. All HDPE Smooth Lined Pipe shall be certified through the AASHTO National Transportation Product Evaluation Program (NTPEP) 3rd Party Certification program.

	B. Fittings: The pipe and fittings shall be shown on drawings.  The fittings shall follow the ASTD 3261 standard specifications for Butt Heat Fusion welded.  The fittings shall meet the requirement of ASTM 3350.
	1. Fittings shall not reduce or impair the overall integrity or function of the pipe line system.
	2. Only the fittings supplied or recommended by the manufacturer shall be used.
	3. Fittings used shall be high density polyethylene fittings DR9 Class 200, 13.8 bar and shall be FM Global approved.

	C. Joints: Pipe joining shall be effected by compressing a gasket between a bell and a spigot, one of which is integrally wound onto the pipe wall with no external weld or fusion.
	1. Piping joints shall consist of in-line integral bell and spigot with rubber gasket that meets ASTM F477.
	2. Water tight joints shall be provided that meet laboratory test in accordance with ASTM Test Method.
	3. Pipe connections to HDPE manholes, fittings and structures shall have a smooth surface suitable for gasket sealing.
	4. End of closed profile pipe shall be factory sealed, to prevent leakage through the profile channel.
	5. Field cutting of closed-profile pipe (except solid wall pipe) shall not be permitted.


	2.2 GATE VALVES
	A. UL-Listed and FM-Approved Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. 6T1200-kPa6T, UL-Listed or FM-Approved, Iron, OS&Y Gate Valves:
	a. Description: Iron body and bonnet, bronze seating material.
	b. Standards: UL 262 and "Approval Guide," published by FM Global, listing.
	c. Pressure Rating: 6T12006T2T kPa2T minimum.
	d. End Connections: Flanged.
	e. Indicator Post Flange: Include on valves used with indicator posts.



	2.3 CHECK VALVES
	A. UL-Listed and FM-Approved Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: Swing-check type with pressure rating, rubber-face checks unless otherwise indicated, and ends matching piping.
	3. Standards: UL 312 and "Approval Guide," published by FM Global, listing.
	4. Pressure Rating: 6T1725 kPa6T (shall be rated for system pressure)


	2.4 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C 857, and made according to ASTM C 858.
	B. Ladder: ASTM A 36/A 36M, steel ladder; or PE-encased steel steps.
	C. Manhole: ASTM A 48/A 48M, Class No. 35A minimum tensile strength, gray-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	D. Manhole: ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	E. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  Include body anchor flange, light-duty cast-iron grate, bottom outlet and integral or field-installed bronze ball or clapper-type backwater valve.

	2.5 FIRE HYDRANTS
	A. UL and FM-Approved, Dry-Barrel Fire Hydrants:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Description: Freestanding, with one 6TDN 1156T and two 6TDN 656T outlets; and with 6T133-mm6T main valve, drain valve, and 6TDN 1506T flanged.  Hydrant shall have cast-iron body and compression-type valve opening against pressure and closing with p...
	3. Standards: UL 246 and "Approval Guide," published by FM Global, listing.
	4. Design: Base valve.


	2.6 FIRE-DEPARTMENT CONNECTIONS (BREECHING INLET)
	A. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 405.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 1200 kPa minimum.
	5. Body Material: Corrosion-resistant metal.
	6. Inlets: 2 Nos at 65 mm valve instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Bottom.
	13. Escutcheon Plate Marking: Similar to “AUTO SPKR & STANDPIPE” (Wet Risers).
	14. Finish: Polished chrome plated.
	15. Outlet Size:


	2.7 ALARM DEVICES
	A. General: UL 753 and "Approval Guide," published by FM Global, listing, of types and sizes to mate and match piping and equipment.
	B. Basis-of-Design Product: Subject to compliance with requirements, manufactured in.
	1. USA
	2. Approved equal.

	C. Water-Flow Indicators: Vane-type water-flow detector, rated for 6T2400-kPa6T working pressure; designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to provide isolated alarm and auxiliary contacts, 7...
	D. Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully open position.  Provide supervisory switches on all the control valves controlling water supplies.
	E. Pressure Switches: Single pole, double throw; designed to signal increase in pressure.

	2.8 CONCRETE
	A. Cast-in-place concrete for use in concrete thrust blocks, valve box and indicator post collars, and other concrete structures required by the contract drawings, shall conform to the requirements of Division 03, Section "Cast-in-Place Concrete".

	2.9 TAPPING
	A. Direct Tapping
	1. Direct tapping is not allowed.


	2.10 THRUST RESTRAINTS
	A. Cast-in-place concrete blocking, clamps and tie rods, shall conform to the requirements of Division 03 Section, "Cast-in-Place Concrete", SNL Standard Drawings, and construction drawings.  Steel or cast-iron hardware shall be fully coated with asph...
	B. Restrained flange adapters shall be made of ductile iron conforming to ASTM A536 and have flange bolt circles that are compatible with ANSIAWWA C115/A21.15.  Restraint for the flange adapter shall consist of a plurality of individually actuated gri...


	PART 3 – EXECUTION
	3.1 EARTHWORK
	A. Comply with excavating, trenching and backfilling requirements in Division 31 Section "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General: Provide water pipe of the size, type and class specified and install at the locations and to the elevations and grades indicated on the contract drawings.
	B. Pipe installation shall be in accordance with the applicable provisions or requirements of the following specifications, drawings and references:
	1. Division 31 Section, “Earthwork”.
	2. Ductile iron pipe installation shall conform to AWWA C600.  Where indicated on the contract drawings, pipe shall be encased in polyethylene film according to AWWA C105.
	3. Install detectable warning tape that can be detected by a standard metal pipe locator on all water line per Division 31, “Earthwork”.

	C. The installation of the fire protection line shall conform to NFPA 24, NFPA 13, and Local Civil Defense requirements.  Fire protection lines shall terminate inside the building with a flange and spigot piece.  The spigot piece shall be plumb with t...
	D. Immediately prior to laying, each pipe section shall be visually inspected for defects or damage.  Any damaged or defective pipe section shall not be used.  Each pipe section shall be cleaned so that the interior and joining surfaces of the pipe ar...
	E. Pipe shall be laid on a smoothly graded prepared subgrade soil foundation true to alignment and grade as indicated on the contract drawings.  The allowable vertical and horizontal tolerance from drawing elevations and alignment shall be 50 mm.  Bel...
	F. Trenching and Backfill:
	1. Trench Type 4: Unless otherwise shown on the drawings the trench for pipe installation shall be Type 4 as defined by AWWA C600.  Pipe bedded in 100 mm of sand, gravel, or crushed stone.  Maximum size of pipe bedding material shall not exceed 13 mm ...
	2. HDPE – PE100 Pipe: The trench width from the bottom of pipe to 305 mm above top of pipe shall not exceed the outside diameter plus 610 mm.  The pipe haunch shall be backfilled so no voids exist and than backfilled in 200 mm maximum lifts.  Unless o...
	3. Minimum depth of cover for water lines shall be 1.5 m from the top of pipe to finished grade (depth of cover shall match existing piping system). Unless otherwise indicated on the contract drawings.
	4. When it is necessary to deflect ductile iron pipe for changes in horizontal or vertical alignment, the amount of deflection shall not exceed 2/3 of the manufacturer's recommended maximum deflection.  A fitting or several shorter lengths of pipe sha...

	G. Joints:
	1. Flanged Joints: Clean the flanged ends to be joined immediately prior to joining.  Only one gasket shall be permitted in a flange joint.  Nuts shall be tightened similar to mechanical joints to within the torque range recommended by the pipe manufa...
	2. Hardware: All nuts and bolts utilized in underground pipe connections shall be stainless steel, high-strength, cast-iron or high-strength, high-grade steel and shall be of the proper size and type for the application in which they are utilized.  Al...

	H. Comply with NFPA 24 for fire-service-main piping materials and installation.
	I. Install HDPE, water-service piping according to AWWA C906 and AWWA M41.
	1. Install encasement for piping according to ASTM A 674 or AWWA C105.

	J. Install piping by tunneling or jacking, or combination of both, under streets and other buildings and obstructions that cannot be disturbed.  Pipes shall be installed in covered trenches when installed under buildings.
	K. Extend fire-suppression water-service piping and connect to water-supply source and building fire-suppression water-service piping systems at locations and pipe sizes indicated.
	1. Terminate fire-suppression water-service piping at building wall until building-water-piping systems are installed. Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to building's fire-suppression water...

	L. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.  Where possible, thrust blocks shall be placed so that...
	M. Comply with requirements in Division 21 Sections for fire-suppression-water piping inside the building.
	N. Install sleeves for piping penetrations of walls, ceilings and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	O. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure rating same as or higher than systems pressure rating for aboveground applications unless otherwise indicated.
	B. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656Tand larger end connections.
	C. Ream ends of tubes and remove burrs.
	D. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes and fittings before assembly.
	E. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with bolts according to ASME B31.9.
	F. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with OD, and with system working pressure.
	G. Do not use flanges or unions for underground piping.

	3.4 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints.  Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.
	2. Locking mechanical joints.
	3. Set-screw mechanical retainer glands.
	4. Bolted flanged joints.
	5. Heat-fused joints.
	6. Pipe clamps and tie rods.

	B. Install anchorages for tees, plugs and caps, bends, crosses, valves and hydrant branches in fire-suppression water-service piping according to NFPA 24 and the following:
	1. Gasketed-Joint, Ductile-Iron, Water Service Piping: According to AWWA C600.
	2. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

	C. All thrust restraint shall be accomplished by mechanical means unless shown otherwise on the contract drawings. Provide mechanical joint restraints at all tees, plugs, caps, bends, reducers, valves and other mechanical joint fittings.  Concrete blo...
	1. Concrete blocking shall be installed in accordance to the requirements of Division 03 Section, "Cast-in-Place Concrete".  Blocks shall be placed in the general shape and to the minimum dimensions indicated on the standard drawings, and shall be pla...
	2. Installation of Mechanical Joints per AWWA C600
	a. Clean the socket and plain end.  Lubrication and additional cleaning should be provided by brushing both the gasket and plain end with soapy water or an approved pipe lubricant meeting the requirements of ANSI/AWWA C111/A21.11, just prior to slippi...
	b. Insert the pipe into the socket and press the gasket firmly into the gasket recess.  Keep the joint straight during assembly.
	c. Push the gland toward the socket and center it around the pipe with the lip against the gasket.  Insert bolts and hand tighten nuts.  Make deflection after joint assembly but before tightening.
	d. Tighten the bolts to the normal range of bolt torque as indicated in the table below while at all times maintaining approximately the same distance between the gland and the face of the flange at all points around the socket.  This can be accomplis...


	D. Hydrants shall be set on flat stones or concrete slabs and shall be provided with small stones (or the equivalent) placed about the drain to ensure drainage.
	E. Where soil is of such a nature that the hydrants will not drain properly or where groundwater stands at levels above that of the drain, the hydrant drain shall be plugged at the time of installation.  If the drain is plugged, hydrants in service sh...
	F. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.5 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. UL-Listed and FM-Approved Gate Valves: Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	C. UL-Listed and FM-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
	D. MSS Valves: Install as component of connected piping system.
	E. Corporation Valves and Curve Valves: Install each underground curb valve with head pointed up and with service box.
	F. Support valves and piping, not direct buried, on concrete piers.  Comply with requirements for concrete piers in Division 03 Section "Cast-in-Place Concrete."
	G. Where the valve operating nut is at a depth greater than 1 meter below the valve box cover, an extension stem shall be installed in the box with the required size square wrench nut.  Extension stems shall be equipped with a minimum of one stem guid...

	3.6 FIRE HYDRANT INSTALLATION
	A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. Wet-Barrel Fire Hydrants: Install with valve below frost line.  Provide for drainage.
	C. AWWA Fire Hydrants: Comply with AWWA M17.
	D. UL-Listed and FM-Approved Fire Hydrants: Comply with NFPA 24.
	Install fire hydrants at the locations indicated and as detailed on the contract drawing, and in accordance with AWWA C600.  Hydrants shall be set plumb and true to the elevations indicated, with the center of the lowest nozzle at least 406 mm above s...
	E. Bollards shall be installed around fire hydrants as required by the construction drawings or per the SNL standard drawings referenced in the contract documents.

	3.7 FIRE-DEPARTMENT CONNECTION BREECHING INLETS INSTALLATION
	A. Install ball drip valves at each check valve for fire-department connection to mains.
	B. Install protective pipe bollards on two sides of each fire-department connection.  Pipe bollards are specified in Division 05 Section "Metal Fabrications."

	3.8 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision.  Underground valves with valve box do not require supervision.
	B. Supervisory Switches: Supervise valves in open position.
	1. Valves: Grind away portion of exposed valve stem.  Bolt switch, with plunger in stem depression, to OS&Y gate-valve yoke.

	C. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant.  Install switch.
	D. Water-Flow Indicators: Install in water-service piping in vault.  Select indicator with saddle and vane matching pipe size.  Drill hole in pipe, insert vane, and bolt saddle to pipe.
	E. Connect alarm devices to building's fire-alarm system.  Wiring and fire-alarm devices are specified in Division 28 Sections.

	3.9 CONNECTIONS
	A. Connect fire-suppression water-service piping to interior fire-suppression piping.

	3.10 FIELD QUALITY CONTROL
	A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described below.
	B. Underground pipes including water supply to the system riser and lead-in connection to the system riser shall be completely flushed.  The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.
	C. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	D. Hydrostatic Tests: All piping shall be tested hydrostatically at  6T13.8 bar6T or  6T3.5 bar6T in excess of working pressure, whichever is greater and shall maintain that pressure at  6T0.35 bar6T for 2 hours.
	1. Pressure loss shall be determined by a drop in gauge pressure or visual leakage. Maximum allowable leakage is 6T1.89 L6T per hour per 100 joints.  Remake leaking joints with new materials and repeat test until leakage is within allowed limits.
	2. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	3. Each hydrant shall be fully opened and closed under system water pressure.
	4. All control valves shall be closed and opened under system pressure to ensure proper operation.

	E. Prepare contractor material and test certificate for underground piping.  Submit signed copy of certificate by the installing contractor and Owner’s representative for record.

	3.11 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground fire-suppression water-service piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 31 S...

	3.12 CLEANING
	A. Underground piping, from the water supply to the system riser and lead-in connections to the system riser shall be completely flushed before the connection is made to downstream fire protection system piping.
	B. The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.  The minimum rate of flow shall be not less than one of the following:
	1. Hydraulically calculated water demand flow rate of the system, including any hose requirements.
	2. Flow necessary to provide a velocity of 3 m/sec.
	3. Maximum flow rate available to the system under fire conditions.

	C. Provision shall be made for the proper disposal of water used for flushing or testing.
	D. Clean and disinfect fire-suppression water-service piping as follows:
	1. Purge new piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for three hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	E. Prepare reports of purging and disinfecting activities.

	3.13 PIPING SCHEDULE
	A. Underground fire-suppression water-service piping 6TDN 200 to DN 2506T shall be the following:
	1. HDPE pipe; fittings; glands, gaskets and bolts; and gasketed joints.


	3.14 VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	B. Underground fire-suppression water-service shutoff valves 6TDN 1006T and larger shall be one of the following:
	1. 6T1725-kPa6T, UL-listed or FM-approved, iron, OS&Y gate valves.
	C. Fire-suppression water-service check valves 6TDN 1006T and larger shall be one of the following:
	1. UL-listed or FM-approved check valves.


	3.15 HYDROSTATIC TESTING
	A. New water line installations shall be hydrostatically tested in accordance with AWWA C600 for ductile-iron pipe.
	B. All temporary plugs, taps, thrust restraints, gauges and other necessary testing equipment must meet the same nationally recognized standards as listed in Part 2 - Products. They shall be provided by the Contractor and shall be subject to approval ...
	C. New lines shall be tested without being connected to existing lines.
	D. Hydrostatic test pressure for new lines shall be 10.3 bars or 1.5 times the normal working pressure of the line, whichever is greater.  In addition, test pressure for new fire lines, as defined above, shall be a minimum of 13.8 bars or 1.3 bars in ...
	E. The allowable testing leakage rate for fire mains shall be calculated in accordance with NFPA-24.  The new waterline may be accepted if the total test leakage is less than the calculated allowable leakage.  If the actual leakage is greater than the...
	F. The Contractor shall submit a calculation and the data sheet for each test, showing all data and measured quantities, including the actual leakage, the location of each test section, and a calculation of the allowable leakage for the test section. ...



	211200 - Fire Suppression Standpipes
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings and specialties.
	2. Fire-protection valves.
	3. Hose connections.
	4. Hose stations.
	5. Hose valve cabinets.
	6. Fire hose reel cabinets.
	7. Fire department connections.
	8. Alarm devices.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Fire-Alarm System" for alarm devices not specified in this Section.
	5. Division 22 section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 kPa6T.
	B. Standard Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure 6T1200 kPa6T maximum.

	1.4 SYSTEM DESCRIPTIONS
	A. Automatic Wet-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Has open water-supply valve with pressure maintained and is capable of supplying water demand.
	B. Manual Dry-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Does not have permanent water supply.  Piping is dry/empty.  Water must be pumped into standpipe system to satisfy demand.

	1.5        PERFORMANCE REQUIREMENTS
	A. Standard-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T2400-kPa6T minimum working pressure.
	C. Fire-suppression standpipe design shall be approved by authorities having jurisdiction.
	1. Minimum residual pressure at each hose-connection outlet is as follows:
	a. 6TDN 406T Hose Connections: 6T450 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T690 kPa6T.

	2. Maximum residual pressure at required flow at each hose-connection outlet is as follows unless otherwise indicated:
	a. 6TDN 256T Hose Connections: 6T690 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T1200 kPa6T.

	D. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the fire-suppression standpipes shall withstand the effects of earthquake motions determined according to NFPA 1...

	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For fire-suppression standpipes.  Include plans, elevations, sections, details, and attachments to other work.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval.  The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the ...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings and hydraulic calculations to the Engineer for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, and Saudi Building Code for working plans and shall include drawings showing the location of all equipment controls, piping, valves and drains.  The shop drawings ...


	C. Coordination Drawings: Fire-suppression standpipes, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.

	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Standpipe Drawings: Working plans, prepared according to NFPA 14, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Permits: Prior to start of installation, Contractor shall submit copies of all permits and approvals necessary to conduct this work.
	G. Welding certificates.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 14 and Saudi Building Code.  Include "Contractor's Material and Test Certificate for Aboveground Piping" ...
	I. Field quality-control reports.
	J. Operation and Maintenance Data:
	1. For fire-suppression standpipes specialties to include in emergency, operation, and maintenance manuals.
	2. For standpipe specialties to include in emergency, operation, and maintenance manuals.  Submit components of system servicing requirements, inspection data, replacement parts numbers and availability, and copy of NFPA-25, “Standard for Inspection, ...
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating all the changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	L. After completing a sprinkler system installation, the Contractor shall submit to the Local Civil Defense a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing fire-suppression standpipes and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow ...
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. All materials and equipment shall be UL listed.
	C. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Standards: Fire-suppression standpipe equipment, specialties, accessories, installation, and testing shall comply with NFPA 14, "Installation of Standpipe and Hose Systems."
	F. Comply with the requirements of the local authorities having jurisdiction including the following codes with any local amendments:
	1. Saudi Building Code.
	2. Local Civil Defense.

	G. All standpipe system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the Ufull warrantyU time, which is standard with the manufacturer and/or supplier, but in no case less than on...
	H. Piping, fittings, valves and specialty valves shall be rated for the maximum system working pressure.  Use of pressure regulating valves shall not be permissible, unless noted otherwise.

	1.8        COORDINATION
	A. Coordinate layout and installation of standpipe system with work of all other trades.
	B. Placement of fire hose valves and risers shall comply with NFPA-14 and the requirements of the local authority having jurisdiction.
	C. Install and standpipe risers, combination risers, drain risers and fire hose valves in stairs so as to not impede the egress path or areas of rescue assistance.  Keep risers tight to corners of stairs.


	PART 2 – PRODUCTS
	2.1        PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

	2.2         STEEL PIPE AND FITTINGS
	A. Schedule 80 Galvanized and Black Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Schedule 80, Galvanized and Black Steel Pipe: ASTM A 53; 53M, Type E.  Pipe ends may be factory or field formed to match joining method.
	C. Standard-Weight, Galvanized and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, seamless steel pipe with threaded ends.
	D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	F. Malleable or Ductile Iron Unions: UL 860.
	G. Cast-Iron Flanges: ASME B16.1, Class 125.
	H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	1. Welded Fittings and Outlets: UL listed and FM approved, Class 150, forged steel butt welded fittings and flanges.  Factory made weld-o-lets may be used for joining branch pipe to mains where branch is at least one size smaller than the main.
	J. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: Shall be rated for system pressure 26T400 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	K. When welding is performed, piping shall be shop welded.  Torch cutting and welding shall not be permitted as a means of modifying or repairing standpipe systems.  Welding methods shall conform to the applicable requirements of AWS B2.

	2.3        PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Brazing Filler Materials: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed and/or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 6T1725 kPa,6T 6T2070 kPa 6Tand 6T2400 kPa6T.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 25 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: Shall be rated for system pressure.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: 6TShall be rated for system pressure6T.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6        SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard Pressure Piping Specialty Valves:   6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2400 kPa minimum6T and 6T2400 kPa6T.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valve:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber, and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T2070 kPa 6Tminimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.


	2.7        HOSE CONNECTIONS
	A. Adjustable-Pressure Regulating Hose Valve Connections:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 668 hose valve for connecting fire hose.
	3. Pressure Rating: 6T2070 kPa6T minimum.
	4. Material: Brass or bronze.
	5. Size: 6TDN 656T, as indicated.
	6. Inlet: Female pipe threads.
	7. Outlet: Male hose threads with lugged cap, gasket, and chain.  Include hose valve threads according to NFPA 1963 and matching local civil defense threads.
	8. Pressure Control Device Type: Pressure reducing.
	9. Design Outlet Pressure Setting: 690 kPa.
	10. Pattern: Angle.
	11. Finish: Polished chrome plated.


	2.8        N 25 RACK-TYPE HOSE STATIONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Hose Reel:
	1. Standard: UL 47.
	2. Material: Steel with red-enamel finish.
	3. Type: Hose-rack assembly.  Include hose valve, hose reel, water-retention device, and hose.
	4. Operation: Semi-automatic.
	5. Sized to hold fire hose.

	C. Hose Valve:
	1. Standard: UL 668 6TDN 256T, for connecting fire hose reel.
	2. Type: Adjustable.
	3. Pressure-Control Device: Pressure reducing.
	4. Design Outlet Pressure Setting: 2T450 2T6TkPa6T.
	5. Hose Valve and Trim Finish: Polished chrome plated.
	6. Pressure Rating: 6T2070 kPa6T minimum.
	7. Pattern: Angle.
	8. Material: Brass or bronze.
	9. Pressure Control Device: UL 1468 integral or for field installation if indicated.
	10. Size: 6TDN 386T.
	11. Inlet: Female pipe threads.
	12. Outlet: Male hose threads according to NFPA 1963 and matching local civil defense threads.

	D. Hose Reel:
	1. Standards: NFPA 1961 and UL 219 lined fire hose with swivel inlet, coupling, gaskets, and nozzle.
	2. Size: 6TDN 256T.
	3. Length: 6T30 m6T.
	4. Jacket: Combination of natural and synthetic threads.
	5. Lining: Rubber.
	6. Cover: Rubber, plastic, or combination of rubber and plastic compounds.
	7. Nozzle: UL 401.
	a. Material: Polished brass.
	b. Type: Jet-spray, adjustable from shutoff to fog spray or straight stream.



	2.9        HOSE VALVE CABINETS
	A. Fire Hose Valve Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in red reading “FIRE DEFENSE VALVE.”  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.

	B. Fire Hose Reel Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in black reading “FIRE HOSE REEL AND FIRE EXTINGUISHER.”  Provide 3D sign on wall above cabinet.  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.


	2.10      FIRE-DEPARTMENT CONNECTIONS (BREECHING INLETS)
	A. Contractor shall coordinate with local Civil Defense and provide all fire department connection acceptable to the local Civil Defense.
	B. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos. at 65 mm male instantaneous each with spring-loaded non return valve with rubber blank cap and chain.
	7. Caps: Manufacturer standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Back.
	13. Escutcheon Plate Marking: "AUTO SPKR & STANDPIPE." (Wet Risers) low or high zone and floors served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.

	C. Flush-Type, Fire-Department Connection (Breeching Inlet):
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos at 65 mm male instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Top.
	13. Escutcheon Plate Marking: Similar to "DRY RISER." (Dry risers) low or high zones and floor served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.


	2.11      ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Waterflow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Waterflow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1725 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.12       PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T minimum and 6T0 to 2400 kPa6T.
	E. Water System Piping Gauge: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gauge: Include retard feature and "AIR" or "AIR/WATER" label on dial face.


	PART 3 – EXECUTION
	3.1         PREPARATION
	A. Report test results promptly and in writing.

	3.2        EXAMINATION
	A. Examine roughing-in for hose connections and stations to verify actual locations of piping connections before installation.
	B. Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, framing for hose-station cabinets, and other conditions where hose connections and stations are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3        PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements in NFPA 14 for installation of fire-suppression standpipe piping.
	C. Install seismic restraints on piping.  Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	D. Install listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install drain valves on standpipes.  Extend drain piping to outside of building, or to open hub drain capable of accepting flow.
	1. Main drain test connection shall be provided at locations that will permit flow test of water supplies and connections. Main drain connections shall be so installed that valve can be opened wide for sufficient time to assure a proper test without c...

	F. Install automatic (ball drip) drain valves to drain piping between fire-department connections and check valves.  Drain to floor drain or outside building.
	G. Install alarm devices in piping systems.
	H. Install hangers and supports for standpipe system piping according to NFPA 14.  Comply with requirements in NFPA 13 for hanger materials.
	I. Install pressure gages on riser or feed main and at top of each standpipe.  Include pressure gages with connection not less than 6T8 mm6T and with soft-metal seated globe valve, arranged for draining pipe between gage and valve.
	J. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	K. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	L. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	M. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	N. Standpipe system piping shall not pass through hazardous areas and shall be located so that it is protected from mechanical and fire damage.
	O. All dry piping shall be installed so that the entire system may be drained.  The number of auxiliary drains shall be kept to a minimum.

	3.4        JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	J. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	K. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.

	3.5        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 14 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply except from fire-department connections.  Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.
	2. Alarm Valves: Install bypass check valve and retarding chamber drain-line connection.

	D. All water supply control, drain, and test connection valves shall be permanently marked to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor.
	F. Valves shall be provide to allow isolation of a standpipe riser without interrupting water supply to other standpipe riser from the same source of supply.
	G. Each dry standpipe shall be provided with an air and vacuum valve installed at the top of each riser.

	3.6        HOSE-CONNECTION INSTALLATION
	A. Install hose connections adjacent to standpipes.
	B. Install freestanding hose connections for access and minimum passage restriction.
	C. Install 6TDN 406T hose-connection valves with flow-restricting device.
	D. Install wall-mounted-type hose connections in cabinets.  Include pipe escutcheons, with finish matching valves, inside cabinet where water-supply piping penetrates cabinet.  Install valves at angle required for connection of fire hose.  Comply with...

	3.7        FIRE-DEPARTMENT CONNECTION INSTALLATION
	A. Install wall-type, fire-department connections.
	B. Install automatic (ball drip) drain valve at each check valve for fire-department connection.

	3.8        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 14.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.9        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect standpipe systems according to NFPA 14, "System Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests.  Operate as required.
	7. Coordinate with fire-pump tests.  Operate as required.
	8. Verify that equipment hose threads match with Local Civil Defense equipment.

	C. Fire-suppression standpipe system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.10      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain specialty valves.

	3.11      PIPING SCHEDULE
	A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Standard-pressure, wet-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	C. Standard-pressure, wet-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	D. Standard-pressure, dry-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	E. Standard-pressure, dry-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.




	211223 - Facility Indoor Water Storage Tanks
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Fire water storage tanks and related accessories.
	2. Concrete base.

	B. Related Sections:
	1. Division 21 Section “Fire-Suppression Standpipes” for standpipe piping.
	2. Division 21 Section “Deluge/Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems” for AFFF piping.
	4. Division 21 Section “Electric-Drive, Centrifugal Fire Pumps” for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	5. Division 21 Section “Common Work Results for Fire Suppression.”
	6. Division 21 Section “Facility Fire Suppression Water Service Piping.”


	1.3 SYSTEM DESCRIPTIONS
	A. Fire Water Storage Tank: Combined domestic and fire tanks to provide the required water supply dictated by NFPA and/or Saudi Building Code requirements.  Fire water tank work includes all necessary appurtenances as required by NFPA-22, including bu...

	1.4 SUBMITTALS
	A. Product Data:  For each type of product specified or shown on Drawings, include rated capacities, operating characteristics, electrical characteristics, furnished specialties, and accessories.
	B. Manufacturer Seismic Qualification Certification:  Submit certification that indicated steel, potable-water storage tanks, accessories, and components will withstand seismic forces defined in Division 21 Section "Vibration and Seismic Controls for ...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Source quality-control test reports.
	D. Field quality-control reports.
	E. Purging and disinfecting reports.
	F. Permits: Prior to starting installation, contractor shall submit to Architect copies of all permits and approvals necessary to conduct the work.
	G. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements.
	H. Operation and Maintenance Data: For fire-water tank specialties to include in emergency, operation and maintenance manuals.
	I. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all fire-water tank shop drawings, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire fire-water tank system upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Product Options: Drawings indicate size, profiles, and dimensional requirements of fire-water storage tanks and are based on the specific system indicated. Refer to Division 01 Section "Product Requirements."
	B. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.
	D. Codes and NFPA Standards: Fire-water tank, system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-22 “Water Tanks for Private Fire Protection.”
	2. ASTM.
	3. ANSI.
	4. ASME.
	5. AWWA.
	6. AWS.
	7. International Building Code
	8. Underwriters Laboratories, Inc.
	9. FM Global.
	10. Local Civil Defense.

	E. All fire-water tank and system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than ...
	F. All material and equipment shall be listed by UL and/or approved by FM Global.
	G. Pipe, fittings, valves and specialty valves shall be rated and listed for the maximum system working pressure.


	PART 2 -  PRODUCTS
	2.1 NON-PRESSURE, DOMESTIC AND FIRE-WATER STORAGE TANKS
	A. Description:  Concrete, non-pressure-rated water storage tanks will be constructed by the General Contractor.
	B. Fabricate supports and attachments to tank with reinforcement strong enough to resist tank movement during seismic event when tank supports are anchored to building structure.
	C. Construction:  Constructed with concrete, divided into two compartments.  Each compartment shall function as individual tank.
	D. Manhole:  Watertight.
	E. Specialties and Accessories:  Include tappings in the tank and the following:
	1. 760mm diameter manholes shall be provided on the wall of the tank. The manhole cover shall be built of steel plate at least 4.8mm thick.
	2. A drain pipe at least 50mm in size that is fitted with a drain valve.
	3. The tank shall be provided with a discharge pipe for providing suction to the fire pump as shown on Drawings. The discharge outlet shall be equipped with an anti-vortex plate assembly to control the vortex flow. The vortex plate assembly shall cons...
	4. The tank shall be kept filled to the required fire water level and the designed water level shall never be more than 100mm below the designated fire service level.
	5. Hi/Low water level alarm panel shall include alarm and silence button. The control panel shall be a NEMA 1 wall mounted unit housing two electric relays with three indicating lights (low, normal and high). The system shall provide an audible and vi...
	6. Overflow Pipe: The overflow pipe shall be of adequate capacity for the operating conditions and shall be of not less than 150 mm. The inlet of the overflow pipe shall not be closer than 50 mm to the top of the water level in the tank.
	7. Filling:  Provide a float valve for filling the tanks automatically. Filling pipes shall be sized to fill the tank in 8 hours.
	8. Ladders:  Provide inside and outside ladders for access.  Inside ladder shall be located between the manhole and tank bottom.  Provide OSHA safety cage on exterior ladder.
	9. Drain Connection:  Provide minimum of 50 mm drain valve at bottom of the tank on each tank compartment.


	2.2 SOURCE QUALITY CONTROL
	A. Test and inspect potable-water storage tanks according to the following tests and inspections and prepare test reports:
	1. Non-pressure Testing for Fire-Water Storage Tanks: Fill tanks to water operating level to ensure structural integrity and freedom from leaks. Hold water level for two hours with no drop in water level.  Repair or replace tanks that fail test with n...



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install the following devices on tanks where indicated:
	1. Tank vents.
	2. Connections to accessories.

	B. After installing tanks with factory finish, inspect finishes and repair damages to finishes.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 21 Sections.  Drawings indicate general arrangement of piping, fittings and specialties.
	B. Install piping adjacent to potable-water storage tanks to allow service and maintenance.
	C. Connect water piping to water storage tanks with unions or flanges and with shutoff valves.  Connect tank drains with shutoff valves and discharge over closest floor drains.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following final checks before filling:
	1. Test operation of tank accessories and devices.

	B. Filling Procedures:  Fill tanks with water to operating level.

	3.4 CLEANING
	A. Clean and disinfect domestic and fire-water storage tanks.
	B. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed, use procedure described in AWWA C652 or as described below:
	1. Purge water storage tanks with potable water.
	2. Disinfect tanks by one of the following methods:
	a. Fill tanks with water-chlorine solution containing at least 2T50 ppm2T of chlorine.  Isolate tanks and allow to stand for 24 hours.
	b. Fill tanks with water-chlorine solution containing at least 2T200 ppm2T of chlorine.  Isolate tanks and allow to stand for three hours.

	3. Flush tanks, after required standing time, with clean, potable water until chlorine is not present in water coming from tank.
	4. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination made by authorities having jurisdiction shows evidence of contamination.

	C. Prepare written reports for purging and disinfecting activities.



	211313 - Wet-Pipe Sprinkler Systems
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Fire-protection valves.
	3. Sprinklers.
	4. Alarm devices.
	5. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps and fire-pump controllers.
	4. Division 28 Section “Fire-Alarm System for alarm devices not specified in this section.
	5. Division 22 Section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories, designed and listed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 k...
	B. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	C. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of  6T1200 kPa6T.

	1.4 SYSTEM DESCRIPTIONS
	A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is connected to the water supply through alarm valve. Water discharges immediately from sprinklers when they are opened. Sprinklers open when heat melt...

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard-Pressure Piping System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure Piping System Component: Listed for 6T1725-kPa6T minimum working pressure.
	C. Sprinkler system design shall be approved by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13, and all local code...
	D. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand:
	B. 0.68 bars including losses through water-service piping, valves and backflow preventers.
	E. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on drawings.
	F. Total Combined Hose-Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demands.

	G. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/...

	1.6 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings and Hydraulic Calculations: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations for approval before any equipment or pipes are installed. Include plans, elevations, sections,...
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the I...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drains...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect/Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”

	F. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	G. All material and equipment shall be listed by UL and/or approved by FM Global.
	H. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.

	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1         PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations and pipe sizes.

	2.2        STEEL PIPE AND FITTINGS
	A. Schedule 40, Seamless Galvanized Pipe: ASTM A 53/A 53M, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Galvanized-Steel and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless steel pipe with threaded ends.
	C. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	D. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	E. Malleable or Ductile-Iron Unions: UL 860.
	F. Cast-Iron Flanges: ASME 16.1, Class 125.
	G. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	H. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	I. Grooved-Joint, Steel Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: 6T1200 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket and bolts and nuts.


	2.3         PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:   Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:   Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 2400 kPa.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	F. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        SYSTEM PRESSURE RELIEF VALVE
	A. Relief valves shall be designed to relieve excess pressure to increase in ambient temperature.
	B. General Requirements:
	1. Standard: UL’s “Fire Protection Equipment Directory Listing” or “Approval Guide,” published by FM Global, listing.
	2. Pressure Rating: As required by system pressure,  6T1200 kPa6T minimum.
	3. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6         TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: As required by system pressure, 6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard-Pressure Piping Specialty Valves: 6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2070 kPa6T minimum.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For horizontal or vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.

	D. Pressure Reducing Valves
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Provide UL listed and FM approved factory assembled and fully trimmed pressure reducing valve in portions of systems where all components are not listed for pressure greater than 12 bars.  The valve shall be set for an outlet pressure not exceeding...
	3. Pressure gauges shall be installed on the inlet and outlet side of each pressure reducing valve.
	4. A relief valve of not less than 12.7 mm in size shall be provided on discharge side of the valve set to operate at a pressure not exceeding 8.5 bars.
	5. A list indicating valves shall be provided on the inlet side of each pressure reducing valve, unless the pressure reducing valve meets the listing requirements for use as an indicating valve.
	6. Means shall be provided downstream of all pressure reducing valves for flow tests at sprinkler system demand.


	2.8        SPRINKLER SPECIALTY PIPE FITTINGS
	A. Branch Outlet Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 213.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type: Mechanical-T and -cross fittings.
	6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets: Grooved or threaded.

	B. Flow Direction and Test Assemblies:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.

	C. Branch Line Testers:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Brass.
	5. Size: Same as connected piping.
	6. Inlet: Threaded.
	7. Drain Outlet: Threaded and capped.
	8. Branch Outlet: Threaded, for sprinkler.

	D. Sprinkler Inspector’s Test Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.9        SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers: 6T1200 kPa6T minimum.

	D. Automatic Sprinklers with Heat-Responsive Element:
	1. Non-Residential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with Discharge Coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	E. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	F. Special Coatings:
	1. Wax.
	2. Corrosion-resistant paint.

	G. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, one piece, flat.

	H. Sprinkler Guards:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.10       ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum- and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Water-Flow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Water-Flow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1200 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Pressure Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised water-flow switch with retard feature.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design Operation: Rising pressure signals water flow.

	E. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.11      PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T and 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gauge: Include "WATER" label on dial face.


	PART 3 – EXECUTION
	3.1        PREPARATION
	A. Report test results promptly and in writing.

	3.2         PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.
	C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device materials and installation in NFPA 13.
	D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	G. Install sprinkler piping with drains for complete system drainage.
	H. Install relief valve not less than  6T12 mm6T in size and set to operate at  6T12.1 bar6T or  6T0.7 bar6T in excess of the maximum system pressure, whichever is greater.
	I. Provide vent at top of each drain riser.
	J. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	K. Provide automatic air venting valve at top of the system for exhaust air in the system.
	L. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve.  Install drain piping to and spill over floor drain or to outside building.
	M. Install alarm devices in piping systems.
	N. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements for hanger materials in NFPA 13.
	O. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe.  Include pressure gages with connection not less than 6TDN 86T and with soft metal seated globe valve, arranged for draining pipe between...
	P. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	Q. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	S. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any mechanical, plumbing or elect...
	T. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	U. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	V. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	W. Penetrations of ductwork shall not be permissible.
	X. Torch cutting and welding shall not be permitted as a means of modifying or repairing the existing sprinkler systems.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3         JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.  Pipin...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	I. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	J. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	K. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	L. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65.5 degrees Celsius, unless listed for this service.
	M. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	N. Do not use couplings to provide support point for vertical piping.
	O. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer.

	3.4        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve. Install...
	C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources.
	D. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.

	E. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal identification signs to show their function and sprinkler system zones which they serve.
	F. Control valves installed overhead shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the ope...
	G. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5        SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent.  Final sprinkler installation shall follow installation of finished ceiling.  Coordination with and approval from Gen...
	C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	D. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway.  Sprinklers at bottom of hoistway shall not be more than 0.609 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that...
	E. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room.  A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	F. Sprinklers shall be installed under fixed obstructions over 1220 mm such as ducts, decks and overhead doors.  Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be provided with head guards.
	G. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13.  Deflector of sprinklers shall be aligned parallel to ceiling or roofs.  Sprinklers shall be designed to open at temperature 57-73  C...
	H. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	I. A minimum of 460 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	J. Sprinklers having K-factor exceeding 5.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	K. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings.  Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	L. Sprinklers shall be designed to open at temperature from 57  C to 73  C in locations where the ceiling temperature does not exceed 37  C.  Where the ceiling temperature exceeds 37  C, the temperature rating of sprinklers shall be in accordance with...
	M. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	N. Provide all required piping and make final connection to the sprinklers.

	3.6        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 21 Section "Identification for Electrical Systems."

	3.7        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Coordinate with fire-alarm tests.  Operate as required.
	6. Coordinate with fire-pump tests.  Operate as required.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the contractor’s Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new wet pipe sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working press...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are appr...
	2. Submit contractors and material test certificates signed by installing contractor and owner’s representative in accordance with NFPA-13.

	G. There shall be no visible leakage when the inside sprinkler and standpipe system subjected to the hydrostatic pressure test.
	H. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	I. The main drain valve shall be opened and remain open until the system pressure stabilizes.  The static and residual pressures shall be recorded on the contractor’s test certificate.
	J. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.

	3.8         CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.9        DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain specialty valves and sprinkler systems.

	3.10       PIPING SCHEDULE
	A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	C. Standard-pressure, wet-pipe sprinkler system, DN50 and smaller, shall be one of the following:
	1. Schedule 40, seamless black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	D. Standard-pressure, wet-pipe sprinkler system, DN65 and larger, shall be one of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	E. Sprinkler drain shall be galvanized steel pipe schedule 40.
	F. Plain end pipe and fittings shall not be used.
	G. Grooving of pipe shall be by roll groove only.

	3.11      SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms Without Ceilings: Upright sprinklers.
	2. Rooms With Suspended Ceilings: Recessed and concealed sprinklers as indicated on plans.
	3. Wall on Soffit Mounting: Sidewall sprinklers.
	4. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Factory-painted as per ID approval.
	2. Recessed Sprinklers: White, with white escutcheon.
	3. Upright Pendant and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.

	C. Two piece escutcheon plates on pendent or sidewall sprinklers are not allowed, unless noted otherwise.



	211318 - Preaction Sprinkler Systems
	PART 1 -   GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Control valves.
	3. Preaction valve with trim.
	4. Sprinkler specialty pipe fittings.
	5. Sprinklers.
	6. Alarm devices.
	7. Control panels.
	8. Air compressor.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Digital, Addressable Fire-Alarm System" for alarm devices not specified in this Section.


	1.3 DEFINITIONS
	A. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories:  Sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	B. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of 6T1200 kPa6T.
	C. Preaction Sprinkler System: A sprinkler system employing automatic sprinkler that are attached to a piping system that contains air that might or might not be under pressure, with a supplemental detection system installed in the same areas as the s...
	D. Preaction systems shall be as the following type:

	1.4 SYSTEM DESCRIPTIONS
	A. Double Interlock Preaction System: Provide supervised electrically controlled, pneumatically pressurized Double Interlock Preaction Sprinkler System where indicated on the drawings.  Preaction system assembly shall utilize a preaction valve with tr...
	B. Provide preassembled preaction system assembly complete with a control panel and an air compressor within a free standing cabinet.  The entire package shall be prewired and the water inlet and outlet to the valve riser.

	1.5 PERFORMANCE REQUIREMENTS
	A. Sprinkler system design shall be accepted by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13 and all local code ...
	B. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand: 0.68 bars.
	F. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on the drawings.
	G. Maximum Protection Area Per Sprinkler
	1. Maximum protection area per sprinkler as noted on drawing.

	H. Total Combined Hose Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demand.

	I. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/SEI 7.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations and volumetric calculations to the Engineer and authority having jurisdiction for acceptance before any equipment or pipe...
	Include plans, elevations, sections, details, and attachments to other work.
	C. The Contractor will be authorized by the Employer to start each portion of the work following Shop Drawing review and acceptance.
	The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and acceptance by the Insurance Underwriters, the Employer, the Engineer, and Local Civil Defense. Any installation prior to this acceptance process ...
	1. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Engineer for acceptance in accordance with the shop drawing submittal schedule and procedures.
	2. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drain...
	3. Wiring Diagrams: For power, signal, and control wiring.
	4. Power supply calculations.

	D. Permits: Prior to starting installation, the Contractor shall submit to the Engineer copies of all permits and acceptances necessary to conduct the work.
	E. Samples: Submit samples for review.
	1. Sprinklers.

	F. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in th...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to the Engineer for Employer’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.7 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	B. Qualification Data: For qualified Installer and the professional Engineer. Volumetric calculations or water delivery time calculations to the end of sprinkler submittal is required for double interlock preaction systems.
	C. Accepted Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13 , that have been accepted by the authorities having jurisdiction, including hydraulic calculations and volumetric calculations.
	D. Welding certificates.
	E. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.
	Include "The Contractor's Material and Test Certificate for Aboveground Piping."
	F. Field quality-control reports.
	G. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the accepted plans and tested in accordance with NFPA-13.

	1.8 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and...

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by the qualified professional Engineer.


	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70 by a qualified testing agency and marked for intended location and application
	C. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."
	2. NFPA 72, “National Fire Alarm and Signaling Code.”
	3. NFPA 70, “National Electrical Code.”
	4. NFPA 101 – Life Safety Code.
	5. UL Fire Equipment Directory.
	6. FM Global – Loss Prevention Data.
	7. Saudi Building Code.
	8. Local Civil Defense.

	D. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	E. All material and equipment shall be listed by UL and/or accepted by FM Global.
	F. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.  The use of pressure reducing or regulating valves shall not be permissible unless noted otherwise.

	1.10 PROJECT CONDITIONS
	A. Interruption of Existing Sprinkler Service:  Do not interrupt sprinkler service to facilities occupied by the Employer or others unless permitted under the following conditions and then only after arranging to provide temporary sprinkler service ac...
	1. Notify the Engineer, Construction Manager and the Employer no fewer than two days in advance of proposed interruption of sprinkler service.
	2. Do not proceed with interruption of sprinkler service without the Engineer's, Construction Manager's and the Employer 's written permission.


	1.11 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.12 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabine...


	1.13 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation. Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields. Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 STEEL PIPE AND FITTINGS
	A. For piping system subjected to pressure rating 1200 kPa and less, Schedule 40, Galvanized Steel Pipe: ASTM A 53/A 53M, Type S, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. For piping system subjected to pressure rating more than 1200 kPa, Schedule 80, Galvanized Steel Pipe: ASTM A 53/A53M, Type S, Grade B. Pipe ends may be factory or field formed to match joining method.
	C. Schedule 40, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	D. Schedule 80, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	E. Galvanized, Steel Couplings: ASTM A 865, threaded.
	F. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	G. Malleable- or Ductile-Iron Unions: UL 860.
	H. Cast-Iron Flanges: ASME B16.1, Class 125.
	I. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc. USA
	b. NIBCO, Inc. USA
	c. Victaulic Company. USA
	d. Accepted equal.

	2. Pressure Rating: 6T2400 kPa6T minimum.
	3. Galvanized, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, nonmetallic and asbestos free.
	1. Class 125, Cast-iron and Class 150, Bronze Flat-Face Flanges: Full-face gaskets
	2. Class 250, Cast-iron and Class 300, Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM accepted.
	2. Minimum Pressure Rating for Standard-Pressure Piping:  6T1200 kPa
	3. Minimum Pressure Rating for High Pressure Piping:  6T1725 kPa

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard:  UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa 6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 312
	3. Pressure Rating: 1200 kPa minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5 TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating:  6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	C. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	D. Globe Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.



	2.6 PREACTION AUTOMATIC SPRINKLER SYSTEM
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. Viking Corp. USA
	2. Victaulic Co. USA
	3. Accepted equal.

	B. Pre-action sprinkler system shall be provided where indicated on drawings.  The pre-action sprinkler system shall be supervised, double interlock, electrically operated, fail-safe with required trim, compressor, and air maintenance device.  The sys...
	C. No more than 1000 automatic sprinklers shall be controlled by any one preaction valve.
	D. Air Compressor:
	1. Provide air compressor to provide compressed air supply in the dry system with dehydrator. The air compressor shall have a capacity capable of restoring normal air pressure in the system within 30 minutes.
	a. Connection pipe from the air supply to the dry pipe valve shall not be less than 6T15 mm6T in diameter and shall enter the system above the priming water level of the dry pipe valve.
	b. A check valve shall be installed in the air filling connection, and a listed or accepted shutoff valve of either the renewable disc or ball valve type shall be installed on the supply side of this check valve and shall remain closed unless filling ...
	c. Relief Valve: An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 6T0.7 bar6T in excess of system air pressure and shall not exceed the manufacturer’s limitations.

	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Gast Manufacturing Inc. USA
	b. General Air Products, Inc. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	3. Standard: UL’s “Fire Protection Equipment Directory” listing or “Acceptance Guide,” published by FM Global, listing.
	4. Motor kW: Fractional.

	E. Air maintenance device shall regulate the air pressure to preset requirements.
	F. Starter and power wiring, including local disconnect, and final terminations for air compressor will be provided under this Section.
	G. An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 0.7 bar (10 psi) in excess of system pressure and shall not exceed manufacturer’s limitation.  Installation of...
	H. Listed pressure gauges shall be installed upstream and downstream of the pre-action valve and the air supply line to the preaction valve and preaction valves.
	I. Sprinkler piping and fire detection devices shall be automatically supervised.
	J. A supervised control valve shall be installed at downstream of pre-action valve assembly.
	K. The pre-action system shall be equipped with the following components:
	1. Preaction valve.
	2. Trim piping and components -
	a. Piping valve.
	b. Restriction orifice.
	c. Test drain valve.
	d. Main drain valve.
	e. Drip check valve.
	f. Strainer alarm test valve.
	g. Garage valve.
	h. Water comply pressure gauge.
	i. Pressure operated relief valve 0-26.6 bar (0 – 300 psi).
	j. N.C. solenoid valve.
	k. Alarm switch.
	l. Manual emergency release valve.
	m. Low air supply.
	n. Pressure switches.
	o. Check valve.
	p. OS&Y valve with tamper switch.
	q. Check valve with rubber seat.
	r. Back-up power supply.
	s. System air pressure.
	t. Pressure gauges.


	L. The control panel shall be U.L. Listed and F.M. accepted and meet the requirements of NFPA Pamphlet 72 for releasing preaction system(s). The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a key loc...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the preaction system releasing control panel with the building fire alarm and BAS panel. Power for the panel shall be derived from a 220 Volt, 20 Amp...
	2. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Fike. USA
	b. Notifier. USA
	c. Accepted equal.
	a. Smoke detection in alarm condition.
	b. Air supervisory pressure switch.
	c. Sprinkler system pressure water flow switches.
	d. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for sprinkler system air supervisory pressure switch, water flow pressure switch, and valve tamper switch. All other supervisory conditions including the integral panel trouble conditions may be annunciated ...
	5. Provide the entire preassembled and prewired preaction valve assembly, including preaction valve with the required trim control valve with tamper switch and associated piping, control panel, air compressor, and water inlet and outlet to the valves....

	M. Provide cross zoned photoelectric type smoke detectors for release of solenoid.  In the preaction valve assembly, spacing of smoke detectors shall be based on the requirements of NFPA 72.
	N. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	O. The alarm pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have one set of "C" contacts which shall be utilized for the "System Tripped" alarm reporting to the control panel.
	P. The air supervisory pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have two sets of "C" contacts. One set of contacts shall be utilized for the "low air" supervisory condition reporting to the co...
	Q. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. accepted. The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	R. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	S. Spacing of releasing devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	T. Sequence of Operation:
	1. Upon closure of control valve on the preaction valve assemblies or loss of air in the piping due to activation of a sprinkler or breakage of fitting, trouble supervisory signal will be transmitted at the preaction releasing control panel and buildi...
	a. Transmit alarm signal at the releasing control panel and building fire alarm panel and BAS panel.
	b. Alarm bell will sound alarm.
	c. Water will enter the piping but will not discharge over the hazard until the sprinkler is operated in the single interlock systems.
	d. Water will enter the piping only upon activation of a detection device and loss of air operation of a sprinkler in the double interlock system(s).

	3. Upon manual activation of the preaction valve by the operation of the manual emergency release causes the following:
	a. Continuous audible device sounds alarm.


	U. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	V. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	W. Automatic operation of the preaction systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	X. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.

	2.7 SPRINKLER SPECIALTY PIPE FITTINGS
	A. General Requirements for Preaction System Fittings:  UL listed and FM Accepted for preaction pipe service.
	B. Branch Outlet Fittings:
	1. Anvil International, Inc.
	2. Tyco Fire & Building Products LP.
	3. Victaulic Company.
	4. Standard: UL 213.
	5. Pressure Rating:  6T1200 kPa6T minimum.
	6. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	7. Type: Mechanical-T and -cross fittings.
	8. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	9. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	10. Branch Outlets: Grooved, or threaded.

	C. Sprinkler Inspector's Test Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Victaulic Company. USA
	b. Viking Corporation. USA
	c. Accepted equal.

	2. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.8 SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	Escutcheon plates or cover plates for concealed sprinklers shall be part of listed sprinklers assembly. Provide corrosive-resistant coating in the rooms where corrosive conditions exist.
	1. Globe Fire Sprinkler. USA
	2. Victaulic Company. USA
	3. Viking Corporation. USA
	4. Accepted equal.

	B. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing and FM Global "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers:  6T1200 kPa6T minimum.

	C. Automatic Sprinklers with Heat-Responsive Element:
	1. Nonresidential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with discharge coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	D. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	E. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, white finish, one piece, flat.

	F. Sprinkler Guards:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Reliable Automatic Sprinkler Co., Inc. USA
	b. Victaulic Company. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.9 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically Operated Alarm Bell:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum, 6T200-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Pressure Switches:
	1. Provide high/low air supervisory pressure switches for monitoring loss of air in preaction systems and waterflow pressure switches for monitoring waterflow in the system piping.
	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised water-flow switch with retard feature.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design Operation: Rising pressure signals water flow.

	D. Valve Supervisory Switches:
	1. Provide valve supervisory switches on all the valves controlling water supplies including incoming water service.
	2. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design: Signals that controlled valve is in other than fully open position.


	2.10 PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. AMETEK, Inc.; U.S. Gauge Division. USA
	2. Watts USA
	3. Accepted equal

	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gage Range: 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gage: Include "AIR" or "AIR/WATER" label on dial face.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping. Install piping as indicated, as far as practical.
	1. Deviations from accepted working plans for piping require written acceptance from authorities having jurisdiction. File written acceptance with the Engineer before deviating from accepted working plans.
	2. Piping shall be installed with minimum number of joints and couplings, but with adequate and accessible connections for disassembly, maintenance and replacement of piping components.

	B. Piping Standard: Install internally and externally galvanized pipes for preaction systems and areas where moisture conditions exist.  Comply with requirements in NFPA 13 for installation of sprinkler piping.
	C. Pitch sprinkler pipes in accordance with NFPA-13. Provide auxiliary drain connections for trapped portions of piping.
	D. Install seismic restraints on piping. Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	E. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	F. Piping installed within the MRI rooms shall be of non-ferrous material (copper piping).
	G. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	H. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	I. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	J. Install sprinkler piping with drains for complete system drainage.
	K. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	L. Connect compressed-air supply to preaction sprinkler piping.
	M. Connect air compressor to the following piping and wiring:
	1. Pressure gages and controls.
	2. Electrical power system.
	3. Fire-alarm devices, including low-pressure alarm.

	N. Install alarm devices in piping systems.
	O. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements in NFPA 13 for hanger materials.
	P. Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices and air compressors.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	T. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any existing mechanical, plumbing...
	U. The Contractor shall provide the Employer accepted, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Employer’s opinion, are subject to physical damage.
	V. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	W. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	X. Penetrations of ductwork shall not be permissible.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings, and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated. Piping...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged

	H. Steel-Piping, rolled-Grooved Joints:  roll square-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	J. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved jo...
	K. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with tools recommended by fitting manufacturer.
	L. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014.  Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	M. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	N. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65 C, unless listed for this service.
	O. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	P. Do not use couplings to provide support point for vertical piping.
	Q. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer

	3.4 VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements:  Install in vertical position for proper direction of flow, in main supply to system.
	2. Preaction Valves: Install trim sets for air supply, drain, priming level, alarm connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
	a. Install air compressor and compressed-air supply piping.
	b. Air-Pressure Maintenance Device: Install shutoff valves to permit servicing without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or switch to maintain system pressure; strainer; pressure ratings with 6T9...
	c. Install compressed-air supply piping from building's compressed-air piping system.


	D. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal or rigid plastic identification signs to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the op...
	F. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5 SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	In areas without a suspended ceiling, install sprinkler piping as high as possible.  Sprinklers shall be installed in accordance with their liking. Sprinklers shall be placed in the center of ceiling tile in both directions.
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent. Final sprinkler installation shall follow installation of finished ceiling. Coordination with and acceptance from the...
	C. Sprinklers in the pendent position shall be installed on return bends in the heated areas.
	D. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	E. Horizontal sidewall sprinklers shall not be installed back-to-back in residential occupancies. Provide a minimum of 15.2 mm horizontal separation to reduce sound transmission.
	F. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway. Sprinklers at bottom of hoistway shall not be more than 600 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that do...
	G. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room. A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	H. Sprinklers shall be installed under fixed obstructions over 1200 mm such as ducts, decks, open gate flooring, cutting tables and overhead doors. Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be pro...
	I. Sprinklers installed under open grating shall be of the intermediate level/rack storage type or otherwise shielded from the discharge of overhead sprinklers.
	J. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13. Deflector of sprinklers shall be aligned parallel to ceiling or roofs. Sprinklers shall be designed to open at temperature 54-73 deg ...
	K. Provide sprinkler protection in the accessible vertical shaft and/or around vertical opening, if the vertical opening(s) is/are not protected by fire rated enclosure.
	L. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	M. A minimum of 450 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	N. Residential sprinklers shall be permitted in dwelling units and their adjacent corridors provided they are installed in conformation with their listing. Area of coverage shall be in accordance with manufacturer listing.
	O. Sprinklers having K-factor exceeding 80.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	P. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings. Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	Q. Sprinklers shall be designed to open at temperature from 57 C to 73 C in locations where the ceiling temperature does not exceed 37 C. Where the ceiling temperature exceeds 37 C, the temperature rating of sprinklers shall be in accordance with NFPA...
	R. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	S. Provide all required piping and make final connection to the sprinklers.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests. Operate as required.
	7. Coordinate with fire-pump tests. Operate as required.
	8. Verify that equipment hose threads are same as local fire-department equipment.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the Contractor's Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new preaction sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working pres...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are acce...
	2. Submit the Contractors and material test certificates signed by installing the Contractor and the Employer’s representative in accordance with NFPA-13.

	G. The preaction system piping shall be tested pneumatically at 2.7 bars in addition to the hydrostatic test.  Maximum permissible loss in the pneumatic test is 0.134 bars over the period of 24 hours.
	1. The test on double interlock preaction systems shall measure the time to trip the valve and the time for water to be discharged by opening the inspector’s test valve.

	H. There shall be no visible leakage when the inside sprinkler system is subjected to the hydrostatic pressure test.
	I. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	J. The main drain valve shall be opened and remain open until the system pressure stabilizes. The static and residual pressures shall be recorded on the Contractor's test certificate.
	K. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.
	L. Automatic operation of preaction systems shall be tested in accordance with the manufacturer’s instructions.  The manual and remote control operation shall also be tested.

	3.7 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train the Employer's maintenance personnel to adjust, operate, and maintain specialty valves.

	3.9 PIPING SCHEDULE
	A. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	B. Standard-pressure, preaction sprinkler system, DN50 and smaller, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure more than 1200 KPa).

	C. Standard-pressure, preaction sprinkler system, DN65 and larger, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints(for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints (for system pressure more than 1200 KPa).


	3.10 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings: Upright sprinklers.
	2. MRI Rooms: Concealed pendent type listed for MRI use.
	3. Rooms with Suspended Ceilings: Recessed, and concealed pendent sprinklers as indicated.
	4. Wall Mounting: Sidewall sprinklers.
	5. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Rough brass, with factory-painted as per ID.
	2. Recessed Sprinklers: White finish, with white escutcheon.
	3. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.




	211339 - Foam-Water Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concentrate piping and piping specialties.
	2. Bladder tanks and proportioning devices.
	3. Foam concentrate.
	4. Discharge devices.
	5. Monitoring and alarm devices.

	B. Related Sections:
	2. Division 21 Section “Fire-Suppression Standpipes.”
	3. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps."


	1.3 DEFINITIONS
	A. AFFF: Aqueous film-forming foam concentrate.
	B. Eductor (Inductor): A device that uses the venturi principle to introduce a proportionate quantity of foam concentrate.
	C. Proportioner: The device where foam liquid and water are mixed to form foam solution.

	1.4 SYSTEM DESCRIPTION
	A. The foam-water systems shall provide extinguishment of Class A and Class B hazards in the protected hazard. The foam water systems shall utilize deluge valve with complete trim, control panel and detection and devices for the deluge systems and bla...
	B. Provide a reserve supply of foam concentrate to meet the design requirements.
	C. Description: Engineered, fixed, deluge, automatically actuated, low-expansion, AFFF fire-extinguishing system for flammable-liquid fires. System includes diaphragm proportioning tanks and devices as described in NFPA 16.

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard Working Pressure of Piping-System Component: Listed for 6T1200 kPa6T.
	B. Design sprinkler system hydraulically based on design criteria indicated on the drawings
	1. Solution: 3 percent foam-water solution.

	C. Seismic Performance: Fire-suppression piping shall withstand the effects of earthquake motions determined according to NFPA 13.

	1.6 SUBMITTALS
	A. Product Data: For each type of product indicated.  Include the following:
	1. Piping, valves, fittings, and hangers.
	4. Seismic restraints for all equipment.
	5. Bladder tanks and proportioning devices.
	6. Foam concentrate.
	7. Discharge devices.  Include flow characteristics.
	8. Monitoring and alarm devices.  Include electrical data and supervision method.
	9. Foam-concentrate storage tanks.
	10. Control Panel
	11. Detection devices
	12. Test connections.

	B. Shop Drawings and Hydraulic Calculations: For foam- water sprinkler system, include plans, elevations, sections, details etc.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts of fittings, valves, bladder tank, proportioner, fittings and hangers, etc. and p...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 11, 16, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for control panel detection devices, wiring, pip...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Drawings: Working plans, prepared according to NFPA 13, that have been approved by Local Civil Defense, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Open sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. All material and equipment shall be listed by UL and approved by FM Global.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”


	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Discharge Devices: Not less than 20 percent of amount of each type installed.
	2. Foam Concentrate: Not less than 200 percent of amount installed.
	3. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1        CONCENTRATE PIPING MATERIALS
	A. Comply with requirements specified in Division 21 Section "Wet-Pipe Sprinkler Systems" for pipes, fittings, joining materials and valves.
	1. Foam concentrate piping shall be compatible with foam concentrate to be used.  Foam concentrate piping shall be designed for the least equivalent feet of pipe run from bladder tank discharge outlet to proportioning device and water supply to bladde...

	B. Schedule 40, Seamless Galvanized Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	1. Threaded Fittings, Classes 125 and 250: ASME B16.4.
	2. Pipe Flanges and Flanged Fittings: ASME B16.1.
	3. Malleable Iron Threaded Fittings, Classes 150 and 300: ASME B16.3.

	C. Red Brass Pipe: ASTM B 43, Schedule 40, with factory- or field-formed threaded ends.
	1. Threaded Fittings: ASME B16.11.


	2.2         VALVES
	A. General Valve Requirements:
	1. UL listed and/or FM Approved for use in fire-protection systems.
	2. Compatible with type of foam concentrate used.
	3. Rated for the system pressure.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard:   UL 258.
	b. For trim and drain functions.
	c. Valves 6TDN 406T and Smaller:   Bronze body with threaded ends.
	d. Valves 6TDN 50 and DN 656T:   Bronze body with threaded ends or ductile-iron body with grooved ends.
	e. Valves 6TDN 806T:   Ductile-iron body with grooved ends.


	C. OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard: UL 262.
	b. Accessories: Pre-grooved stem for mounting tamper switch for monitoring by fire-alarm panel.
	c. Body Material: Cast or ductile iron.
	d. Ends: Flanged or mechanical.
	e. Packing: Asbestos free.


	D. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 1091.
	b. Pressure Rating: 6T1200 kPa6T minimum.
	c. Valves 6TDN 506T and Smaller:
	1) Body Material:   Bronze.
	2) End Connections: Threaded.

	d. Valves 6TDN 656T and Larger:
	1) Body Material: Cast or ductile iron.
	2) End Connections: Flanged, grooved, or wafer.
	3) Ends: Flanged or mechanical.

	e. Accessories: Tamper switch for monitoring by fire-alarm panel.


	E. Swing Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 312.
	b. Pressure Rating: 6T1725 kPa6T minimum (rated for system pressure).
	c. Body Material: Cast iron.
	d. End Connections: Flanged or grooved.


	F. Trim and Drain Valves:
	1. General Requirements:
	a. Compatible with type of foam concentrate used.
	b. Pressure Rating: 6T1200 kPa6T minimum.

	2. Angle Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/

	3. Globe Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/



	2.3         SPECIALTY VALVE – DELUGE VALVE
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Deluge valve shall employ a positive vent on the priming line to ensure that the deluge valve will not prematurely reset. Inlet and outlets connections of the deluge valve shall be Grooved. Deluge valve shall have a working pressure 1200 kPa deluge...

	2.4        SPECIALITIES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	B. Specialties shall comply with NFPA 16, be compatible with the foam concentrate, and be designed to be drained and cleaned.
	C. Foam-Concentrate Storage Tanks: Provide a low expansion foam bladder tank system for storage of foam concentrate. The tank shall be stamped as meeting ASME pressure vessel requirements and UL listed/FM Approved for use with the foam concentrate and...
	D. Proportioning Controllers: Foam concentrate shall be introduced into the water from a concentrate controller utilizing balanced pressure injection. Concentrate controller shall be listed and approved with the foam concentrate to the proportioned an...
	E. Concentrate Control Valves: Install water-operated ball or deluge valve between the bladder tank and concentrate controller. The valve shall open automatically when the sprinkler system water flow. Concentrate control valve shall be listed for the ...
	F. Concentrate Strainers: Bronze body and stainless-steel mesh strainer with minimum 6T3.2-mm6T perforations to remove solids that would block system components.
	G. Pressure Gauges: Comply with UL 393; with 6T90-mm6T minimum-diameter dial, 6T0- to 2070-kPa6T dial range, and caption "WATER" or "CONCENTRATE" on dial face.

	2.5        FOAM CONCENTRATE
	A. Description: 3% AFFF liquid concentrate, complying with NFPA 11 and UL 162, for making foam-water fire-extinguishing foam solution. Stored foam concentrate shall not be a mixture of different types and/or brands and shall be stored in accordance wi...

	2.6         DISCHARGE DEVICES
	A. Discharge devices and foam concentrate shall be UL listed or FM Approved for use together.
	B. Sprinklers: Open, air-aspirating type; for use on deluge systems.
	C. Discharge devices for foam-water deluge and spray systems shall be permitted to be air aspirating as foam water sprinklers or foam-water spray nozzles.

	2.7         MONITORING DEVICES
	A. Valve Supervisory Switches: Single pole, double throw, with normally closed contacts complying with UL 753.  Switch shall signal fire-alarm panel or releasing panel when valve is in other than fully open position.
	B. Pressure Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.
	C. Flow Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.

	2.8        CONTROL PANEL AND ALARM DEVICES
	A. The control panel shall be U.L. Listed and F.M. approved and shall meet the requirements of NFPA Pamphlet 72 for releasing foam water system(s).  The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the foam water system releasing control panel with the building fire alarm and BAS panel.  Power for the panel shall be derived from a 220 Volt, 20 A...
	2. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	a. Heat detection devices in alarm condition.
	b. Alarm.
	c. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for smoke detection, valve tamper switch and alarm.  All other supervisory conditions including the integral panel trouble conditions may be annunciated as a single condition.

	B. Heat detector shall be rate of anticipation 90 C type, thermally sensitive, U.L. and FM approved, device for releasing solenoid valve.  Spacing of heat detectors shall be in accordance with their listings.
	C. A supply of spare fusible elements for heat - responsive devices, not less than two of each temperature rating, shall be maintained on the premises for replacement purposes.
	D. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	E. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. approved.  The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	F. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	G. Spacing of detection devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	H. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	I. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	J. Automatic operation of the foam-water systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	K. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.


	PART 3 – EXECUTION
	3.1        CONCENTRATE STORAGE TANK INSTALLATION
	A. Install concentrate storage tanks on concrete bases.  Concrete bases are specified in Division 21 Section "Common Work Results for Fire Suppression."
	B. Install concentrate storage tanks anchored to substrate according to tank manufacturer's written instructions.
	C. Install tanks level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.
	D. Install seismic restraints for tanks.  Anchor tanks to substrate.

	3.2        PIPING INSTALLATION
	A. Install piping and other components level and plumb.
	B. Comply with requirements for basic pipe installation and joint construction in Division 21 Section "Common Work Results for Fire Suppression."
	C. Install pipe and fittings, valves, and discharge devices according to requirements listed in NFPA 16, "Installation of Foam-Water Sprinkler and Foam-Water Spray Systems."
	1. Support piping using supports and methods according to NFPA 13.
	2. Install seismic restraints for concentrate storage tanks and piping systems.
	3. Install monitoring and alarm devices according to NFPA 16 and NFPA 72.

	E. Install flanges, flange adapters, or couplings for grooved-end piping on piping, valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Ream ends of pipes and tubes and remove burrs.
	G. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	H. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for foam concentrate.  Join flanges with gasket and bolts according to ASME B31.9.
	I. Piping, fittings and valves shall be of a material compatible with the foam concentrate, foam solution, or water used, as applicable.
	J. Rubber-gasketed fittings shall be permitted to be used to connect pipe in fire-exposed areas where the foam-water deluge system is automatically controlled.
	K. Unions, couplings, or other similar fittings necessary to complete the piping connections between the system riser and the bladder tank are not indicated on the general schematic figures.  However, the installing contractor must incorporate them in...
	L. Check for compliance with environmental rules and regulations for design, testing, drainage, system runoff or other potential environmental requirements.
	1. Provide a foam concentrate control valve on a balanced pressure foam water system in order to prevent the unwanted discharge of foam concentrate caused by thermal expansion, siphoning or any other reason.
	2. The foam solution test valve shall be large enough to flow full system demand for testing purposes.

	M. Teflon tape or sealing compounds shall be used at pipe joints in the foam concentrate supply line.  Foam concentrates act as harsh detergents and may wash other pipe joint compounds out of the joint.
	N. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	O. Provide a minimum of 5 pipe diameters of straight pipe on the inlet and outlet of the concentrate controller to minimize turbulence inside the concentrate controller.  Exception, the outlet for the tank water supply control valve may be connected n...
	P. The combined total equivalent length of pipe (pipe length, plus equivalent lengths for fittings and valves) including both the water supply inlet piping and the foam concentrate discharge piping should not exceed 15.2 equivalent meters.  This will ...
	Q. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	R. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	S. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	T. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated.

	U. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems and with foam concentrate.

	3.3         CONNECTIONS
	A. Comply with requirements for piping specified in Division 21 Section "Wet-Pipe Sprinkler Systems."  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Provide concentrate control and drain valves with piping to permit maintenance of the foam concentrate with continuous sprinkler-system service.
	C. Install proportioning controller in fire-suppression piping to provide coverage to area indicated on Drawings.
	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Teflon tapes or sealing compounds shall be used at pipe joints in the foam concentrate supply line.
	F. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	G. Connect electrical devices to building's fire-alarm system.  Comply with requirements for wiring and connections in Division 28 Section "Fire-Alarm System."
	H. Install a fire department connection on the supply side of the proportioning controller when required.

	3.4         LABELING
	A. Install labeling on piping, equipment, and panels according to Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.5        STRAINERS
	A. Strainers shall be installed so that they are accessible for cleaning or flushing.
	B. Strainers shall be installed in foam concentrate lines upstream of foam concentrate pumps.
	C. Provide listed strainers of the proper size and strainers that have a ratio of open-basket area to inlet pipe size of at least 10:1 shall be used.

	3.6        CHARGING SYSTEM
	A. Fill proportioning tanks with foam concentrate after field quality-control testing is complete and satisfactory results have been achieved.

	3.7        DRAINS AND FLUSHING CONNECTIONS
	A. Flushing connections shall be provided where system piping is subject to accumulation of sediments or where periodic flushing is required by the authority having jurisdiction.
	B. System auxiliary drains shall be installed such that the drain valves are accessible in accordance with NFPA 13.

	3.8        FIELD QUALITY CONTROL
	A. Inspection: Engage the services of a qualified professional engineer to inspect installed fire-extinguishing systems, prepare installation report, and certify that installation complies with the Contract Documents, calculations, and requirements of...
	B. Comply with operating instructions and procedures in NFPA 16, "Acceptance Tests" Chapter.  Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.
	2. Inspect equipment and check mountings for adequate anchoring to substrate.
	3. Check electrical systems.
	4. The foam solution test valve must be large enough to flow full system demand for testing purposes.
	5. Flush supply piping.
	6. Perform hydrostatic pressure test.
	7. Perform acceptance test.
	8. Perform proportioning system test.
	9. Perform discharge test.
	10. Flush system piping.
	11. Flush system piping again immediately after any foam concentrate discharge.
	12. Correct malfunctioning equipment; retest to demonstrate compliance.  Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated; retest to demonstrate compliance.  Repeat procedure until satisfactory r...
	13. Comply with environmental rules and regulations for testing, drainage, system run-off or disposal of foam solution or other potential environmental requirements.

	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations including connections, and to assist in testing.

	D. Tests and Inspections:
	1. After installing foam fire-extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start systems to confirm proper unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	E. Foam fire-extinguishing piping system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	212200 - Clean Agent Fire Extinguishing System
	PART 1 -  GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Piping and piping specialties.
	2. Extinguishing-agent containers.
	3. Extinguishing agent.
	4. Detection and alarm devices.
	5. Control and alarm panels.
	6. Accessories.
	7. Connection devices for and wiring between system components.
	8. Connection devices for power and integration into building's fire-alarm system.
	9. Barometric relief dampers.


	1.3         DEFINITIONS
	A. ATS:  Acceptance Testing Specifications.
	B. EPO:  Emergency Power Off.

	1.4        SYSTEM DESCRIPTION
	A. Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area including the room cavity below the ceiling and below the raised floor.
	B. The system shall incorporate modular or central storage of the agent as liquid in pressurized cylinder.  A fixed piping distribution system shall transport the agent to the nozzles.  System shall provide the minimum design concentration of 7.0 perc...
	C. Design concentrations shall be held at the highest level of combustible for a minimum period of ten (10) minutes.
	D. The work described in this specification consists of all labor, materials, equipment, Engineering and services necessary to complete and test the Total Flooding Clean Agent fire extinguishing system with Automatic Detection and Control.
	1. Drawings: The contract drawings show the general arrangement of the areas to receive detection and Clean Agent Fire Extinguishing System. Review the drawings so that all items that will affect the operation of the Clean Agent Fire Extinguishing Sys...
	2. Total flooding system shall be complete including Clean Agent Fire Extinguishing Gas storage containers, piping, hangers, nozzles, control panel, detectors, annunciators, alarms and any and all other equipment necessary for a complete operational s...
	3. The system shall include all required wiring and controls necessary to automatically shutdown the independent forced-air ventilation system serving the protected area only and close all the dampers in the supply and exhaust/return ductwork serving ...
	4. Forced air ventilation shall shutdown and dampers in HVAC system close automatically prior to discharge of the fire extinguishing system.
	5. Provide a means of manual release of the system.  This shall be accomplished by a mechanical manual release or by electrical manual release. The release shall cause simultaneous operation of the automatically operated valves controlling agent relea...
	6. System shall have 24-hour battery standby power supply for operation of the detection, signaling, control and activation requirements of the system.
	7. The system shall also include connection of trouble and alarm signals at the system control panel with the Building Fire Alarm Panel.


	1.5         PERFORMANCE REQUIREMENTS
	A. Design clean-agent extinguishing system and obtain approval from authorities having jurisdiction. Design system for Class A, B or C fires as appropriate for areas being protected and include safety factor.  Use clean agent indicated and in concentr...
	B. Performance Requirements:
	1. Discharge HFC 227ea, FE-25 and FK-5-1-12 within 10 seconds and maintain the designed concentration by volume at for 10-minute holding time in hazard areas.
	2. Discharge HFC 227ea within 10 seconds and maintain 7.1 percent concentration by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. HFC 227ea concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 5.3 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	3. Discharge HFC-125 within 10 seconds and maintain 8 percent concentration by volume at 21  C for 10-minute holding time in hazard areas.
	a. HFC-125 concentration in hazard areas greater than 11.5 percent immediately after discharge or less 6.8 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	4. Discharge FK-5-1-12 (NOVEC 1230) within 10 seconds and maintain 6.6 percent concentration / by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. FK-5-1-12 concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 6.5 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	C. System Operating Sequence: As follows:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust / return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Clean Agent Discharge.
	c. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	D. Emergency Power off (EPO): Will terminate power to protected equipment immediately on actuation.
	E. Low-Agent Pressure Switch:  Initiate trouble alarm if sensing less than set pressure.
	F. Power Transfer Switch: Transfer from normal to stand-by power source.
	G. Seismic Performance: Fire-suppression piping and containers shall be capable of withstanding the effects of earthquake motions determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, "Earthquake Loads."

	1.6        SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Sustainable and Renewable Products Submittals: Documentation indicating that clean agents comply.
	C. Shop Drawigs: For clean-agent fire-extinguishing system signed and sealed by a qualified professional engineer.
	1. Include plans showing locations, pipe sizes, nozzles and their supports, location of extinguishing agents, detection devices, auxiliary equipment and sequence of operations, elevations, sections, details, and attachments to other work.
	2. Include design calculations.
	3. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	4. Wiring Diagrams: For power, signal and control wiring.
	5. Standby battery calculations.

	D. Delegated-Design Submittal: For clean-agent fire-extinguishing system signed and sealed by the qualified professional engineer.
	1. Indicate compliance with performance requirements and design criteria, including analysis data.
	2. Include design calculations for weight, volume, and concentration of extinguishing agent required for each hazard area.
	a. Controls and alarms.
	b. Extinguishing-agent containers, piping and discharge nozzles if mounted in space, detectors, and accessories.
	c. Equipment and furnishings.

	4. Indicate the Following on Access (Raised) Floor Space Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.

	5. Indicate the Following on Ceiling Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.
	c. Other equipment located in the ceiling space that is being protected including sprinkler piping, HVAC equipment, raceways, or conduit.

	6. The shop drawings shall show the estimated maximum positive and negative pressure for the enclosure protected by a clean agent, relative to ambient pressure, expected to be developed upon discharge of the agent.

	E. Coordination Drawings: Clean agent extinguishing systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	1. Domestic water piping.
	2. Items Penetrating Finished Ceiling Include the Following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Audible / visible appliances.


	F. Permit Approved Drawings: Working plans, prepared according to NFPA 2001, that have been approved by authorities having jurisdiction.  Include design calculations.
	G. Seismic Qualification Certificates: For extinguishing-agent containers and control panels from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	H. Field quality-control reports.
	I. Submit verification of compliant installation with the requirement of NFPA 2001 and approved shop drawings.  The verification shall ensure that the installed system includes all required components and functions and the system has been 100 percent ...
	J. Operation and Maintenance Data: For special agent system to include in emergency, operation, and maintenance manuals.  All aspects of system operation and maintenance shall be detailed, including electrical schematics of all circuits, a written des...
	K. As-Built Drawings: Upon completion of installation, the Contractor shall revise all clean agent ship drawings and calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall ...

	1.7        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. FM Global Compliance: Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	C. UL COMPLIANCE: Provide equipment listed in UL's "Fire Protection Equipment Directory."
	D. All devices, components and equipment shall be new standard products of the manufacturer of the latest design.
	E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are de...
	F. Codes and NFPA Standards: Clean agent system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-2001, “Standard for Clean Agent Extinguishing System.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. NFPA-72, “Standard for Information Technology Equipment.”
	5. NFPA-90A, “Standard for Heating, Ventilation and Air Conditioning Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.


	1.8        EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Deliver extra materials to Owner.
	1. Detection Devices: Not less than 20 percent of amount of each type installed.
	2. Container Valves: Not less than 10 percent of amount of each size and type installed.
	3. Nozzles: Not less than 20 percent of amount of each type installed.
	4. Extinguishing Agent: Not less than 100 percent of amount installed in largest hazard area.  Include pressure-rated containers with valves.


	1.9        WARRANTY
	A. System components furnished under this contract shall be guaranteed against defective design, false discharge due to malfunction of Clean Agent Extinguishing equipment, materials and workmanship for the full warranty time which is standard with the...


	PART 2 -  PRODUCTS
	2.1        CLEAN-AGENT SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area.
	C. Delegated Design: Design clean-agent fire-extinguishing system and obtain approval from authorities having jurisdiction.  Design system for Class A, B, and C fires as appropriate for areas being protected, and include safety factor.  Use clean agen...
	D. Cross-Zoned Detection: Devices located in two separate zones.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating single-detection device in other zone.
	E. Verified Detection: Devices located in single zone.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating second-detection device.
	F. System Operating Sequence:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust/return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Power will shut off.
	c. Clean Agent Discharge.
	d. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	G. Emergency Power Off (EPO): Will terminate power to protected equipment immediately on actuation.
	H. Low-Agent Pressure Switch: Initiate trouble alarm if sensing less than set pressure.
	I. Power Transfer Switch: Transfer from normal to stand-by power source.
	J. Seismic Performance: Fire-suppression piping and containers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.2         PIPING MATERIALS
	A. See "HFC 227ea Agent Piping Applications" “HFC 125 Agent Piping Applications” "FK-5-1-12 Agent Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
	B. Flexible piping or hose, when used, shall be approved for pressure rating.
	C. Piping, Valves, and Discharge Nozzles:  Comply with types and standards listed in NFPA 2001, Section "Distribution," for charging pressure of system.
	D. All pressure relief devices shall be designed and located so that discharge from device shall not injure personnel or pose hazard.
	E. All pressure relief devices shall be designed and located so that discharge from devices shall not injure personnel or pose hazard.

	2.3        PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, Type S, Grade B or ASTM A 106/A 106M, Grade A and Grade B; Schedule 40, Schedule 80, and Schedule 160, seamless steel pipe.  Fittings shall have a minimum working pressure equal to or greater than the minimum design wor...
	1. Threaded Fittings:
	a. Malleable-Iron Fittings: ASME B16.3, Class 300.
	b. Flanges and Flanged Fittings: ASME B16.5, Class 300 unless Class 600 is indicated.
	c. Cast Iron fittings shall not be used.
	d. Fittings Working Pressure: 6T4278 kPa6T minimum.
	e. Flanged Joints: Class 300 minimum.

	2. Forged-Steel Welding Fittings: ASME B16.11, Class 3000, socket pattern.
	3. Steel, Grooved-End Fittings: FM Approved and NRTL listed, ASTM A 47/A 47M malleable iron or ASTM A 536 ductile iron, with dimensions matching steel pipe and ends factory grooved according to AWWA C606.

	B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, non-metallic, flat, asbestos-free, 6T3.2-mm6T maximum thickness unless thickness or specific material is indicated.

	C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	E. Steel, Keyed Couplings: UL 213, AWWA C606, approved or listed for clean-agent service, and matching steel-pipe dimensions.  Include ASTM A 536, ductile-iron housing, rubber gasket, and steel bolts and nuts.

	2.4       VALVES
	A. General Valve Requirements:
	1. UL listed or FM Approved for use in fire-protection systems.
	2. Compatible with type of clean agent used.

	B. Container Valves: With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	C. Valves in Sections of Closed Piping and Manifolds: Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	D. All gaskets, O-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent.  Valves shall be protected against mechanical or chemical damages.
	E. Valves in Manifolds: Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	2.5        EXTINGUISHING-AGENT CONTAINERS
	A. Description: Agent shall be stored in storage tanks designed to hold that specific agent at ambient temperatures.  Storage tanks shall be charged to fill density or super-pressurization level within the range.  The system shall be central storage d...
	1. Finish: Manufacturer's standard color, enamel or epoxy paint.
	2. Manifold:
	a. Fabricate with valves, pressure switches, and connections for multiple storage containers, as indicated.
	b. Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	3. Storage-Tank Brackets: Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support.
	4. Construction: Clean Agent storage containers shall be constructed of high strength alloy steel, conforming to all applicable specifications of the Department of Transportation.  Container design shall permit on-site reconditioning and/or refilling ...


	2.6         FIRE-EXTINGUISHING CLEAN AGENT
	A. HFC 227ea Clean Agent - Heptaflouropropane.
	1. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	B. HFC-125 Clean Agent – Pentaflouromethane:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. FK-5-1-12 Clean Agent – Dodecaflouro-2-Methylpentan-3-One:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         DISCHARGE NOZZLES
	A. Discharge nozzles shall be listed for the intended use including flow characteristics and area of coverage, heights limits and minimum pressure.  Listing criteria shall include flow characteristics area coverage, heights limits and minimum pressures.
	B. Discharge nozzles shall be fabricated of corrosion resistant materials and finished with a protective coating in severely corrosive atmosphere.
	C. Discharge nozzles shall be permanently marked to identify type, size and manufacturer.
	D. Discharge nozzles shall be provided with fragile discs, or blow off caps in order to avoid clogging by external materials.

	2.8        MANIFOLD AND ORIFICE UNIONS
	A. Description: NRTL-listed device with minimum 6T15-MPa6T pressure rating, to control flow and reduce pressure of IG-541 gas in piping.
	1. 6TDN 506T and Smaller: Piping assembly with orifice, sized for system design requirements.
	2. 6TDN 656T and Larger: Piping assembly with nipple, sized for system design requirements.

	2.9       CONTROL PANELS
	A. Description: The control panel shall be an addressable releasing panel and shall be UL Listed and FM Approved for use as a local alarm system with releasing device service, including equipment and features required for testing, supervising, the act...
	B. Power Requirements: 230-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.  Power shall be supplie...
	C. Enclosure: NEMA ICS 6, Type 1, enameled-steel 18 gage minimum cabinet.
	1. Mounting: Recessed flush with surface.

	D. Supervised Circuits: Separate circuits for each independent hazard area.
	1. Detection circuits equal to the required number of zones, or addressable devices assigned to the required number of zones.
	2. Manual pull-station circuit.
	3. Alarm circuit.
	4. Release circuit.
	5. Abort circuit.
	6. EPO circuit.

	E. Control Panel-Features: The control system shall consist of detection and control module, interactive display module, and relay module.  The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actua...
	1. Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	2. Automatic switchover to standby power at loss of primary power.
	3. Storage container, low-pressure indicator.
	4. Service disconnect to interrupt system operation for maintenance with visual status indication on the annunciator panel.

	F. Standby Power: Sealed lead calcium batteries with capacity to operate system for 90 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery voltage...
	G. Provide six (6) individual, Form-C, auxiliary relay contacts (one relay per function) shall transfer under pre-alarm, pre-release trouble conditions, power shutdown EPO.  Each of these contacts shall be rated 2A, 24 VDC and 230 VAC.
	H. Provide a relay switch to open the dampers manually.
	I. A time delay field adjustable for 0-60 seconds shall be initiated with the generation of pre-release output.  Upon expiration of the time delay, a release output and a release alarm output shall occur.  Time delay shall not be used as a means of co...
	J. All connections to the detection, signal and releasing circuits shall be supervised for open circuits and ground faults.  Additionally, signal circuits shall be supervised for short faults.  All relay coils, battery connections and plugs shall be s...
	K. The control panel shall provide an audible and visual “Trouble” signal in the event of a loss of AC power, rectified or battery power.
	L. All devices for shutting down supplementary equipment shall be considered integral parts of the system and shall function with system operation.
	M. Supervised alarm initiating circuits shall be provided per module.  Circuits shall be compatible with contact type detection devices and any combination of the required number of approved smoke detectors.  Each circuit shall be capable of monitorin...
	N. The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actuation.
	O. A subsequent alarm initiation by a smoke detector connected to the second alarm initiating circuit in a module zone shall cause pre-release alarm output.
	P. The pre-alarm, pre-release and release alarm outputs shall be individually supervised, polarity reversal, signaling circuits, each rated at 24 VDC, 0.75.  The alarm outputs shall deactivate when the Alarm Silence Switch is operated and visual and a...
	Q. An Abort Switch shall be provided to inhibit the release output originated by smoke detector alarm initiations.  A field program feature shall insure that, where specified, release outputs originated by contact devices shall override the Abort Swit...
	R. There shall be provisions for driving either initiator or solenoid actuated extinguishing agent release valves.
	S. The control unit shall operate on 220 VAC, 60 HZ.  The control panel shall include a self-contained, 24 VAC standby source of emergency power supply including a battery charger and two (2) rechargeable batteries with a minimum rating of 6.0 ampere ...

	2.10      AUTOMATIC SMOKE DETECTORS
	A. Furnish and install addressable type, photo electric smoke detectors at the ceiling on locations indicated on the drawings.  Maximum spacing per detectors shall be based on air circulation (changes) within the protected area.  The combination detec...
	B. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect the response characteristics.  Smoke detectors shall not be located in a direct air flow nor closer than 3 feet from an air supply diffuser o...
	C. All detectors shall be produced by the same manufacturer and be directly interchangeable in common detector base.  The detector base shall have wire leads for a remote LED alarm indicator.
	D. Adequate and reliable primary and 90 hour minimum standby sources of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	E. Detectors shall not be installed until after the construction cleanup of all trades is complete and final.

	2.11      MANUAL RELEASE
	A. The electric manual release switch device shall be hardwired/addressable type and shall require two separate and district actions for operation in order to prevent accidental discharge.  Manual control shall not require a pull of more than 178 newt...
	B. Manual actuation shall bypass the normal time delay and abort functions and shall cause all alarm and shut down devices to operate the same if the system had operated automatically.  Upon operation of the manual pull release switch to the bypass mo...
	C. A manual release switch shall be located at each exit from the protected hazard and shall have an advisory sign.  Devices shall be located and installed or suitably protected so that they are not subject to mechanical, chemical, or other damage.

	2.12      SWITCHES
	A. Description: UL listed or FM Approved listed, where available, 220-V ac or low voltage compatible with controls.  Include contacts for connection to control panel.
	1. Low-Agent Pressure Switches: Pneumatic operation.
	2. Power Transfer Switches: Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	3. Maintenance Switch: Keyed-access switch to prevent false discharge during servicing and system testing.


	2.13      ABORT SWITCH
	A. The abort switch shall be located within the protected area near the means of egress for the area.  The abort switch shall be a momentary contact “dead man” type requiring constant manual pressure to transfer one set of normally open and one set of...
	B. Upon release of abort switch, with the exception of optional time delays, the system shall discharge the containers if the required detection circuits are in alarm condition.
	C. The abort switch shall be supervised and shall indicate trouble condition at the Clean Agent system control panel.
	D. In all cases, the normal and manual emergency control shall override the abort function.

	2.14      ALARM DEVICES
	A. Description: Listed and labeled by an National Recognized Testing Laboratory or FM Approved, low voltage, and surface mounting.  Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System."
	B. Alarm audible and visual signal devices shall operate from the control panel.
	C. Audible and visible pre-discharge alarms shall be provided within the protected area to give positive warning of pending discharge.  The operation of the warning devices shall be continued after agent discharge and until positive action has been ta...
	D. The notification alarm appliances shall be electronic and use solid state components.  Each electronic signal shall provide eight (8) field selectable alarm tones.
	E. Bells: Minimum 6T150-mm6T diameter.  The alarm bell shall operate on 24 volt polarized DC power.  The bell shall be a vibrating unit of modular design.  The unit shall include a polarizing diode to allow supervision of the circuit wires.  The bell ...
	F. Horns: 90 to 94 dBA.
	G. Strobe Lights: Translucent lens, with "FIRE" or similar caption.  The strobe alarm shall have a xenon flash tube, operating on 24 volts DC power and flash rate 1 to 3 per second.  The strobe alarm shall incorporate circuit for synchronized strobe f...
	H. Alarm Horn / Strobe Combination: The combination audible horn with a 15/75 Candella strobe light shall operate on 24 volts polarized DC power to allow supervision of circuit wires.  The horn shall produce a sound level of 87 dBA at 3 m.  Horn and s...
	I. Strobe devices shall be placed outside and above each exit door from the protected space provide advisory sign at each location.

	2.15       ELECTRICAL POWER AND WIRING
	A. Electrical power, wiring, and devices are specified in Division 26.

	2.16      CAUTION/ADVISORY SIGNS
	A. Signs shall be provided to comply with NFPA-2001 and the recommendations of the equipment supplier: Provide a warning signs at each entrance and inside areas protected by clean agents to indicate, "Clean Agent Is Discharging, Do Not Open Doors".
	B. All manual operating devices shall be identified as to the hazard they protect.
	C. Provide flashing light over each entrance to and inside protected areas.
	D. Warning and instruction signs above each abort switch shall be provided.

	2.17      EQUIPMENT INSTRUCTIONS PLATE
	A. Provide engraved instruction plates detailing emergency procedures at each system control panel and at each hazard area manual discharge station/abort switch location.

	2.18      CONDUIT AND WIRING SYSTEM
	A. All wiring systems shall be properly installed in compliance with local codes and system drawings.  Initiating and releasing circuits shall be installed in metallic conduit, and must be installed and kept separate from all other building wiring.  A...
	B. All system components shall be securely supported independent of the wiring.  Runs of conduit and wiring shall be straight, neatly arranged, properly supported, installed parallel and perpendicular to walls and partitions.
	C. The sizes of the conductors shall be those specified by the manufacturer.  Color coded wire shall be used.  All wires shall be tagged at all junction points and shall be free from shorts, earth connections (unless so noted on the system drawings), ...
	D. All wiring shall be installed by qualified individuals, in a neat and workmanlike manner, to conform to the Local Building Code, National Electrical Code, Article 725, and Article 760, except as otherwise permitted for limited energy circuits, as d...
	E. Power shall be supplied to the control unit from a separate dedicated source that will not shut down on system operation.
	F. Provide interconnecting wiring between Clean Agent Extinguishing System Panel, HVAC Equipment System shutdown, and dampers in the ventilation ductwork passing through the hazard.

	2.19      PRESSURE RELIEF VENT
	A. Provide pressure relief vent for protected space to prevent damage to structure upon agent discharge.
	1. Type: Barometric.
	2. Sizing: Per NFPA-2001 based on agent discharge pressure and surrounding structure rating.



	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements, installation tolerances, and other conditions affecting work performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        ELECTRICAL COMPONENTS
	A. The control unit shall be properly installed and readily accessible.
	B. All devices shall be located, installed or suitably protected so that they are not subject to mechanical, chemical or other damage that would render them inoperative.
	C. Adequate and reliable primary and 24 hour minimum standby source of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	D. All devices for shutting down supplementary equipment shall be considered an integral part of the system and shall function with the system operation.
	E. The detectors shall be installed in a professional manner and in accordance with technical data regarding their installation.  Detectors shall not be located near obstruction or air ventilation and cooling equipment that would appreciably affect th...
	F. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect their response characteristics.
	G. All wiring systems shall be properly installed in compliance with local codes and system drawings.
	H. Manual pull stations shall be properly installed, readily accessible, accurately identified, and properly protected to prevent damage.
	I. Power shall be supplied to the releasing control panel from a separate dedicated source that will not be shut down on system operation.

	3.3        HFC 227EA AND HFC 125 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.4        FK-5-1-12 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.5        CLEAN-AGENT PIPING INSTALLATION
	A. Install clean-agent extinguishing piping and other components level and plumb, according to manufacturers' written instructions.
	B. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer's written instructions.
	C. Install extinguishing-agent containers anchored to substrate.
	D. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section "Distribution."
	1. Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.
	2. Support piping using supports and methods according to NFPA 13.
	3. Install seismic restraints for extinguishing-agent containers and piping systems.
	4. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	E. Teflon tape shall be used on the male threads on the pipes to obtain a tight joint.
	F. Install clean-agent extinguishing piping and other components level and plumb and according to manufacturers’ written instructions.
	G. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer’s written instructions.
	H. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section “Distribution,” and in ASME B31.1.
	1. Install valves designed to prevent entrapment of liquid or install pressure relief devices in valved sections of piping systems.
	2. Install seismic restraints for extinguishing-agent containers and piping systems.
	3. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section “Detection, Actuation, and Control Systems,” as required for supervised system application.


	3.6        PIPE SUPPORT AND HANGERS
	A. All piping must be solidly anchored to walls, ceiling structure, floors or columns by angle iron brackets, channels/struts or equivalent brackets where longitudinal or lateral sway may occur.  Particular attention must be paid to the bracing of all...
	B. Pipe support components shall be steel and adequate to support the pipe in response to movements created by changing thermal conditions, and to allow for free and ample movement for contraction except where anchored, thereby preventing excessive st...
	C. Where rod type hangers are permitted for intermediate support between rigid supports, they shall be steel clevis or steel band hangers of the proper size for the supported pipe and with solid bar-type hanger rod.  Hanger rods shall not be subjected...
	D. Grooved pipe, fittings and couplings must be supported and anchored exactly per the manufacturer’s specification.  Installation shall be such as to allow for contraction over the anticipated temperature range and pressure thrusts.  Consideration sh...
	E. Cast iron supports, conduit clamps or “C” clamps shall not be used to support piping.  All parts of the supporting equipment shall be fabricated, assembled and installed so that they will not be disengaged by movement of the supported pipe.  Drilli...
	F. All pipe supports shall be installed to avoid interference with other piping, hangers, electrical conduit, and supports or building structure and equipment.
	G. Supports shall be sufficiently close together to avoid excessive bending stresses from concentrated loads between supports.
	H. Use of concrete inserts or power driven studs shall follow the manufacturer’s specifications.  Consideration should be given to minimum and maximum engagement depths, edge distances, minimum spacing of anchors in the concrete and the quality of the...

	3.7        CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance.
	C. Connect electrical devices to control panel and to building's fire-alarm system.  Electrical power, wiring, and devices are specified in Division 28 Section "Fire-Alarm System."

	3.8        IDENTIFICATION
	A. Identify system components and equipment.  Comply with requirements for identification specified in Division 21 Section "Identification for Fire-Suppression and Equipment."
	B. Identify piping, extinguishing-agent containers, other equipment, and panels according to NFPA 2001.
	C. Install signs at entry doors for protected areas to warn occupants that they are entering a room protected with a clean-agent fire-extinguishing system.
	D. Install signs at entry doors to advise persons outside the room the meaning of the horn(s), bell(s), and strobe light(s) outside the protected space.

	3.9         FIELD QUALITY CONTROL
	A. Comply with operating instructions and procedures of NFPA 2001, Section "Approval of Installations." Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.  All agent storage containers and mounting brackets are securely fastened and discharge nozzles are oriented in such a manner that optimum agent dispersal can be effected.
	2. Inspect extinguishing-agent containers and extinguishing agent, and check mountings for adequate anchoring to substrate.
	3. Test piping pneumatically in a closed circuit for a period of ten (10) minutes at 40 psi.  At the end of 10 minutes, the pressure drop shall not exceed 20 percent of test pressure.
	4. Check electrical systems.
	5. Check enclosure integrity. Comply with NFPA 2001, Section "Enclosure Inspection," and Appendix C, "Enclosure Integrity Procedure."
	6. Perform functional pre-discharge test.
	7. Check remote monitoring operations.
	8. Perform system functional operational test including, EPO, abort, and manual release.
	9. Check control-panel primary power source.
	10. Perform flow test on piping system, using nitrogen or an inert gas to verify that flow is continuous and the piping and nozzles are continuous.

	B. Functional Tests: The complete system shall be functionally tested in the presence of the Owner’s authorized representative and all functions including systems and equipment interlocks must be operational at least 3 days prior to the final acceptan...
	1. The detection devices shall be checked for proper type and location as specified; each detector shall be tested in accordance with the manufacturer's recommended procedures, and test values recorded.
	2. All field circuits shall be free of ground faults and short circuits.  Silencing of alarm shall not affect other auxiliary functions such as air handling or power cutoff.
	3. Check all supervised circuits for proper trouble.
	4. All auxiliary functions such as alarm sounding or displaying devices, remote annunciators, air handling shutdown dampers closing and power shutdown shall be checked for proper operation.
	5. All system and equipment interlocks, such as door release devices, audible and visual devices, equipment shutdowns, local and remote alarms, etc., shall function as required and designed.
	6. Each control panel circuit shall be tested for trouble by inducing a trouble condition into the system.
	7. Verify that the control panel is connected to separate dedicated circuit and labeled properly.  The panel shall be readily accessible and restricted to unauthorized person.
	8. Test a primary power failure in accordance with manufacturers’ specifications with system fully operated on standby power.
	9. Disable each agent storage container release mechanism so that activation of the release circuit does not release agent.
	10. Operate each type of alarm condition on each signal circuit and verify trouble condition at the remote station.
	11. Test a primary power failure in accordance with the manufacturer’s specifications with the system fully operated on standby power.

	C. The following guidelines are for information purposes only and are not intended to replace or restrict the manufacturers’ recommendations.
	1. Fire Suppression contractor shall ascertain that general contractor use the following guidelines in preparation of enclosure:
	a. The room should be in the normal operating condition.  Taping and other nonpermanent methods shall not be allowed.  Any holes, cracks or penetrations leading into or out of the protected areas including pipe chases and wire troughs are effectively ...
	b. All openings that are to be automatically closed on system actuation shall be in their normal open position (doors, fire dampers, hatches, and movable partitions, etc.)
	c. Windows shall have solid weather stripping around all joints.  Glass to frame and frame to wall joints shall be sealed.
	d. All nozzle locations should be checked for obstructions.  All loose papers and light materials that may be moved by the discharge of the agent should be removed.
	e. All wiring systems shall be properly installed in compliance with local codes and the system drawings.
	f. All areas where Clean Agents discharge may stir up dust or debris that could damage equipment shall be vacuumed clean to minimize potential damage.
	g. Adjacent rooms shall be checked to make sure that Extinguishing Agents migrating from the room will not trip adjacent Extinguishing Systems or affect people or equipment.
	h. Operate manual release.  Verify that manual release functions occur accordingly to design specifications.
	i. Operate abort switch circuit.  Verify that abort functions occur according to design specifications.
	j. Operate detection initiation circuits and verify that alarm functions occur according to design and abort switch specifications.
	k. Check each detector for proper response.
	l. Verify that the releasing control panel is connected to dedicated power circuit.
	m. Test a primary power failure in accordance with the manufacturer’s specification with the system fully operated by a standby power.


	D. Perform field-acceptance tests of each clean-agent extinguishing system when installation is complete.  Perform system testing only after hazard-area enclosure construction has been completed and openings sealed.  Comply with operating instructions...
	1. Perform functional pre-discharge test.
	2. Perform system functional operational test.
	3. Check remote monitoring operations.
	4. Check control-panel primary power source.
	5. Perform "puff" test on piping system, using nitrogen.

	E. Correct malfunctioning equipment, and then retest to demonstrate compliance.  Replace equipment that cannot be corrected or does not perform as specified and indicated, then retest to demonstrate compliance.  Repeat procedure until satisfactory res...
	1. Report test results promptly and in writing to Architect and authorities having jurisdiction.

	F. Perform the following field tests and inspections and prepare test reports:
	1. After installing clean-agent extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Sections "Inspection and Test Procedures" and "System Function Tests."  Certify compliance with test parameters.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Tests: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.  Remove malfunctioning units, replace with new units, and retest.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Prepare test and inspection report.

	G. Remove and replace malfunctioning units and retest as specified above.

	3.10       CLEANING
	A. Each pipe section shall be cleaned internally after preparation and before assembly by means of swabbing, using a suitable nonflammable cleaner.  Pipe network shall be free of particulate matter and oil residue before installing nozzles or discharg...

	3.11      SYSTEM FILLING
	A. Preparation:
	1. Verify that piping system installation is completed and cleaned.
	2. Check for complete enclosure integrity.
	3. Check operation of ventilation and exhaust systems.

	B. Filling Procedures:
	1. Fill extinguishing-agent containers with extinguishing agent, and pressurize to indicated charging pressure.
	2. Install filled extinguishing-agent containers.
	3. Energize circuits.
	4. Adjust operating controls.


	3.12      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain clean-agent fire-extinguishing systems.
	B. Training sessions shall include emergency procedures, abort functions, system control panel operation, trouble procedures, supervisory procedures, auxiliary functions and emergency procedures.  Dates and times of the training period shall be coordi...

	3.13      SYSTEM INSPECTIONS
	A. Submit a proposal for two inspections of the system under this contract during the one year warranty period.  The first inspection shall be at the six month interval after system acceptance and the second at the 12 month interval.  In the annual in...
	B. Documents certifying satisfactory system conditions shall be submitted to the Owner’s representative upon completion of each inspection.



	212210 - Water Mist Fire Suppression
	213113 - Electric-Drive, Centrifugal Fire Pumps
	PART 1 – GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Split-case fire pumps.
	2. Fire-pump accessories and specialties.
	3. Flowmeter systems.
	4. Pump test connection

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	2. Division 21 Section “Foam Water Systems.”
	3. Division 21 Section “Controllers for Fire Pump Drivers.”
	4. Division 28 Section “Fire-Alarm System” for alarm devices not specified in this Section.


	C. Performance Requirements.
	D. Seismic Performance: Fire pumps shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	E. Pump Equipment, Accessory and Specialty Pressure Rating: 6T1725 kPa6T minimum unless higher pressure rating is indicated.
	F. Service Factor: A multiplier of an AC motor that, when applied to the rated horsepower, indicates a permissible horsepower loading that can be carried at the rated voltage, frequency and temperature.  For example, the multiplier 1.15 indicates that...
	G. Fire Pump Setting: The fire pump system, when started by pressure drop, shall be arranged as follows:
	1. Jockey Pump Stop Point: Fire pump churn pressure plus suction pressure.
	2. Jockey Pump Start Point: Jockey pump stop minus 0.7 bar.
	3. Fire Pump Stop Point: Fire pump churn pressure plus suction pressure.
	4. Fire Pump Start Point: Fire pump stop point minus 1 bar.


	1.3        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings: For fire pumps, motor drivers, and fire-pump accessories and specialties.  Include plans, elevations, sections, details and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Certified shop test curve showing head capacity and break horsepower of the pump.
	3. Wiring Diagrams:  For power, signal and control wiring.

	C. Seismic Qualification Certificates: For fire pumps, accessories and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Product Certificates: For each fire pump, from manufacturer.
	E. Source quality-control reports.
	F. Field quality-control reports.
	G. Operation and Maintenance Data: For fire pumps to include in operation and maintenance manuals.
	H. Qualification Data: For qualified Installer and professional engineer.
	I. Approved Fire Pump Layout Drawings: Working plans, prepared according to NFPA-13 and NFPA-20, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	J. Welding certificates.
	K. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	L. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include “Contractor’s Material and Test Certificate for Aboveground Piping.”
	M. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals.
	N. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect, Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.4        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility. Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-20, “Standard for Installation of Stationary Pumps for Fire Protection.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. Saudi Building Code.
	5. Local Civil Defense.
	6. Underwriters Laboratories, Inc.
	7. FM Global.

	E. Fire pump equipment including motor shall be listed by UL and approved by FM Global for fire pump service.
	F. The system designer shall be registered, licensed or certified by a state or local authority.
	G. The fire pump motor shall have a nameplate indicating the listed horsepower rating to drive the pump.
	H. Installation personnel shall be qualified or shall be supervised by persons who are qualified in the installation of fire pump systems.  Qualified personnel shall be certified by a nationally recognized fire protection certificate or organization.
	I. The fire pump unit, consisting of the pump, driver and controller shall perform in compliance with NFPA-20 as entire unit. The complete fire pump unit shall be field acceptance tested for proper performance.

	1.5        COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        GENERAL REQUIREMENTS FOR CENTRIFUGAL FIRE PUMPS
	A. Description: Factory-assembled and -tested fire-pump and driver unit.
	B. Base: Fabricated and attached to fire-pump and driver unit with reinforcement to resist movement of pump during seismic events when base is anchored to building substrate.
	C. Finish: Red paint applied to factory-assembled and -tested unit before shipping.

	2.2         HORIZONTALLY MOUNTED, SINGLE-STAGE AND MULTI-STAGE, SPLIT-CASE FIRE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Pump:
	1. Standard: UL 448, for split-case pumps for fire service.
	2. Casing: Axially split case, cast iron with ASME B16.1 pipe-flange connections.
	3. Impeller: Cast bronze, statically and dynamically balanced, and keyed to shaft.
	4. Wear Rings: Replaceable bronze.
	5. Shaft and Sleeve: Steel shaft with bronze sleeve.
	a. Shaft Bearings: Grease-lubricated ball bearings in cast-iron housing.
	b. Seals: Stuffing box with minimum of four rings of graphite-impregnated braided yarn and bronze packing gland.

	6. Mounting: Pump and driver shafts are horizontal, with pump and driver on same base.

	C. Coupling: Flexible and capable of absorbing torsional vibration and shaft misalignment.  Include metal coupling guard.
	D. Driver:
	1. Standard: UL 1004A.
	2. Type: Electric motor; NEMA MG 1, polyphase Design B.
	3. Acceptable Manufacturers:
	a. USA.


	E. Capacities and Characteristics: Indicated on Drawings.

	2.3         FIRE-PUMP ACCESSORIES AND SPECIALTIES
	A. Automatic Air-Release Valves: Comply with NFPA 20 for installation in fire-pump casing.
	B. Relief Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: UL 1478, bronze or cast iron, spring loaded; for installation in fire-suppression water-supply piping.

	C. Inlet Fitting: Eccentric tapered reducer at pump suction inlet.
	D. Outlet Fitting: Concentric tapered reducer at pump discharge outlet.
	E. Hose Valve Manifold Assembly:
	1. Standard: Comply with requirements in NFPA 20.
	2. Header Pipe: ASTM A 53/A 53M, Schedule 40, galvanized steel with ends threaded according to ASME B1.20.1.
	3. Header Pipe Fittings: ASME B16.4, galvanized cast-iron threaded fittings.
	4. Automatic Drain Valve: UL 1726.
	a. Potter-Roemer.
	b. Crocker-Standard.
	c. Guardian.
	d. Approved equal.

	4. Manifold:
	a. Test Connections: Comply with UL 405 except provide outlets without clappers instead of inlets.
	b. Body: Exposed type, brass, with number of outlets required by NFPA 20.
	c. Escutcheon Plate: Brass or bronze; round.
	d. Hose Valves: UL 668, bronze with outlet threaded according to NFPA 1963 and matching local fire-department threads.  Include caps and chains.
	e. Exposed Parts Finish: Chrome plated.
	f. Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."



	2.4         FLOWMETER SYSTEMS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: UL-listed or FM-Approved, fire-pump flowmeter system with capability to indicate flow to not less than 175 percent of fire-pump rated capacity.
	C. Pressure Rating: 6T2400 kPa6T minimum.
	D. Sensor: Annubar probe, orifice plate, or venturi unless otherwise indicated.  Sensor size shall match pipe, tubing, flowmeter, and fittings.
	E. Permanently Mounted Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter.  Include bracket or device for wall mounting.
	1. Tubing Package: 6TDN 6 or DN 106T soft copper tubing with copper or brass fittings and valves.

	F. Portable Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter and with two 6T3.7-m-6T long hoses in carrying case.

	2.5         GROUT
	A. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink and recommended for interior and exterior applications.
	C. Design Mix: 6T34-MPa6T, 28-day compressive strength.
	D. Packaging: Pre-mixed and factory packaged.

	2.6        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire pumps according to UL 448 requirements for "Operation Test" and "Manufacturing and Production Tests."
	1. Verification of Performance: Rate fire pumps according to UL 448.

	B. Fire pumps will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine equipment bases and anchorage provisions, with Installer present, for compliance with requirements and for conditions affecting performance of fire pumps.
	B. Examine roughing-in for fire-suppression piping systems to verify actual locations of piping connections before fire-pump installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        INSTALLATION
	A. Fire-Pump Installation Standard: Comply with NFPA 20 for installation of fire pumps, relief valves, and related components.
	B. Equipment Mounting: Install fire pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	C. Install fire-pump suction and discharge piping equal to or larger than sizes required by NFPA 20.
	D. Fire pumps connected in series shall not shut down automatically for any condition of suction pressure.
	E. Support piping and pumps separately so weight of piping does not rest on pumps.
	F. Install valves that are same size as connecting piping.  Comply with requirements for fire-protection valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	G. Install pressure gages on fire-pump suction and discharge flange pressure-gage tappings. Comply with requirements for pressure gages specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	H. Install piping hangers and supports, anchors, valves, gages and equipment supports according to NFPA 20.
	I. Install flowmeters and sensors. Install flowmeter-system components and make connections according to NFPA 20 and manufacturer's written instructions.
	J. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not factory mounted.  Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.
	K. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	L. The next larger pipe size shall be used as required by the table in NFPA-20 where the pipe between hose valve header and connection to the pump discharge is more than 4.5 m.
	M. Provide minimum of 10 pipe diameter distance from the pump suction flange to the backflow preventer assembly.
	N. Suction and discharge piping shall be tested hydrostatically at not less than  6T13.8 bar6T pressure or  6T3.4 bar6T in excess of maximum system pressure.

	3.3        ALIGNMENT
	A. Align split-case pump and driver shafts after complete unit has been leveled on concrete base, grout has set and anchor bolts have been tightened.
	B. After alignment is correct, tighten anchor bolts evenly.  Fill baseplate completely with grout, with metal blocks and shims or wedges in place. Tighten anchor bolts after grout has hardened.  Check alignment and make required corrections.
	C. Align piping connections.
	D. Align pump and driver shafts for angular and parallel alignment according to tolerances specified by manufacturer.

	3.4         CONNECTIONS
	A. Comply with requirements for piping and valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to pumps and equipment to allow service and maintenance.
	C. Connect flowmeter-system meters, sensors, and valves to tubing.
	D. Connect fire pumps to their controllers.
	E. All electric wiring to the fire pump motor(s) including control (multiple pumps) inter-wiring normal power supply, alternate power supply where provided and jockey pumps shall be checked by the electrical contractor prior to initial startup.

	3.5         FIELD QUALITY CONTROL
	A. Test each fire pump with its controller as a unit.  Comply with requirements for electric-motor-driver fire-pump controllers specified in Division 21 Section "Controllers for Fire-Pump Drivers."
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	C. A copy of the manufacturer’s certified pump test characteristic curve shall be available for comparison with the test results.
	D. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies and equipment installations, including connections, and to assist in testing.

	E. Tests and Inspections:
	1. After installing components, assemblies, and equipment including controller, test for compliance with requirements.
	2. Test according to NFPA 20 for acceptance and performance testing.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Water Level Test: Water level detection test is required for vertical pumps.
	7. Where fire pump is connected to an emergency power or alternate power source, the fire pump shall be tested under both normal power and emergency (or alternate) power sources.

	F. Components, assemblies, and equipment will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable location to dispose of fire-pump test water.  Hoses are for tests only and do not convey to Owner.
	I. The flowmeter reading or discharge pressure shall be recorded and shall be in accordance with the pump manufacturer’s flow performance data.
	J. For electric motors operating at rated voltage and frequency, the ampere demand on each phase shall not exceed the product of the full-load ampere rating times the allowable service factor as stamped on the motor nameplate.
	K. For electric motors operating under varying voltage, the product of the actual voltage and current demand on each phase shall not exceed the product of the rated voltage and rated full-load current times the allowable service factor.
	L. The voltage at the motor shall not vary more than 5 percent below or 10 percent above rated (nameplate) voltage during the test.

	3.6        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.7         DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain fire pumps.



	213400 - Pressure Maintenance Pumps
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Multi-stage, pressure-maintenance pumps.

	B. Related Section:
	1. Division 21 Section "Controllers for Fire-Pump Drivers" for pressure-maintenance-pump controllers.


	1.3        PERFORMANCE REQUIREMENTS
	A. Pump Equipment, Accessory and Specialty Pressure Rating: 7T1200 kPa7T minimum unless higher pressure rating is indicated.

	1.4        SUBMITTALS
	A. Product: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For pumps, accessories, and specialties.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Wiring Diagrams: For power, signal and control wiring.

	C. Field quality-control reports.
	D. Operation and Maintenance Data: For pumps to include in operation and maintenance manuals.

	1.5        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.

	1.6         COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        VERTICAL MULTI-STAGE, CENTRIFUGAL PRESSURE-MAINTENANCE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Factory-assembled and -tested, multistage, barrel-type vertical pump, designed for surface installation with pump and motor direct coupled and mounted vertically.
	C. Pump Construction:
	1. Barrel: Stainless steel.
	2. Suction and Discharge Chamber: Cast iron with flanged inlet and outlet.
	3. Pump Head / Motor Count: Cast iron.
	4. Impellers: Stainless steel, balanced and keyed to shaft.
	5. Pump Shaft: Stainless steel.
	6. Seal: Mechanical type with carbon rotating face and silicon-carbide stationary seat.
	7. Intermediate Chamber Bearings: Aluminum-oxide ceramic or bronze.
	8. Chamber Base Bearing: Tungsten carbide.
	9. O-Rings: EPDM or NBR.

	D. Motor: Single speed with permanently lubricated ball bearings and rigidly mounted to pump head. Comply with requirements in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	E. Nameplate: Permanently attached to pump and indicating capacity and characteristics.

	2.2         MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	1. Motor Sizes: Minimum size as indicated; if not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Electrical Devices and Wiring: Comply with requirements for electrical devices and connections specified in Division 26 Sections.



	PART 3 – EXECUTION
	3.1        EQUIPMENT INSTALLATION
	A. NFPA Standard: Comply with NFPA 20 for installation of pressure-maintenance pumps.
	B. Base-Mounted Pump Mounting: Install pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 7T450-mm7T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Attach pumps to equipment base using anchor bolts.


	3.2        FIELD QUALITY CONTROL
	A. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	B. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Pressure-maintenance pumps will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.3        ADJUSTING
	A. Lubricate pumps as recommended by manufacturer.
	B. Set field-adjustable pressure-switch ranges as indicated.



	213900 - Controllers for Fire-Pump Drivers
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Full-service, reduced-voltage controllers rated 600 V and less.
	2. Controllers for pressure-maintenance pumps.


	1.3        DEFINITIONS
	A. ATS:  Automatic transfer switch(es).
	B. ECM:  Electronic control module.
	C. MCCB:  Molded-case circuit breaker.
	D. N.O.:  Normally open.

	1.4        REFERENCES
	A. Division 21 Section “Electric-Drive Fire Pumps.”
	B. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	C. Division 21 Section “Common Work Results for Fire Suppression.”
	D. Division 21 Section “Facility Fire Suppression Water Service Piping.”

	1.5        PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Fire-pump controllers and alarm panels shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For each type of product indicated.  Include dimensioned plans, elevations, sections, details,and attachments to other work, including required clearances and service spaces around controller enclosures.
	1. Show tabulations of the following:
	a. Each installed unit's type and details.
	b. Enclosure types and details for types other than NEMA 250, Type 2.
	c. Factory-installed devices.
	d. Nameplate legends.
	e. Short-circuit current (withstand) rating of integrated unit.
	f. Features, characteristics, ratings and factory settings of individual overcurrent protective devices.
	g. Specified modifications.

	2. Detail equipment assemblies and indicate dimensions, weights, loads, method of field assembly, components, and location and size of each field connection.
	3. Schematic and Connection Diagrams: For power, signal, alarm, and control wiring and for pressure-sensing tubing.

	C. Qualification Data: For qualified testing agency.
	D. Seismic Qualification Certificates: For each type of product indicated, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Product Certificates: For each type of product indicated, from manufacturer.
	F. Manufacturer's factory test reports of fully assembled and tested equipment.
	G. Source quality-control reports.
	H. Field quality-control reports.
	I. Operation and Maintenance Data: For each type of product indicated to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for setting field-adjustable timers, controls, and status and alarm points.
	2. Manufacturer's written instructions for testing, adjusting, and reprogramming microprocessor-based logic controls.


	1.7        QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of a Nationally Recognized Testing Laboratory.
	B. Source Limitations: Obtain fire-pump controllers and all associated equipment from single source or producer.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with standards of authorities having jurisdiction pertaining to materials and installation.
	E. Comply with NFPA 20 and NFPA 70.
	F. Control equipment shall be listed by UL and approved by FM for electric motor-driven fire pump service.
	G. IEEE Compliance: Fabricate and test enclosed controllers according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. All controllers shall be marked for electric motor driven fire pump service.
	I. Controllers shall be located as close as is practical to the drive motor they control, and shall be within sight of motor.

	1.8        DELIVERY, STORAGE AND HANDLING
	A. Store controllers indoors in clean, dry space with uniform temperature to prevent condensation. Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.

	1.9        PROJECT CONDITIONS
	A. Environmental Conditions:
	1. Ambient Temperature Rating: Not less than 6T5  C6T and not exceeding 6T50  C6T unless otherwise indicated.
	2. Altitude Rating: Not exceeding 6T2011 m6T unless otherwise indicated.


	1.10      COORDINATION
	A. Coordinate layout and installation of controllers with other construction including conduit, piping, fire-pump equipment, and adjacent surfaces.  Maintain required clearances for workspace and equipment access doors and panels.  Ensure that control...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.11      EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Indicating Lights: Two of each type and color of lens installed; two of each type and size of lamp installed.
	2. Auxiliary Contacts: One for each size and type of magnetic contactor installed.
	3. Power Contacts: Three for each size and type of magnetic contactor installed.
	4. Contactor Coils: One for each size and type of magnetic controller installed.
	5. Relay Boards: One for each size and type of relay board installed.
	6. Operator Interface: One microprocessor board(s), complete with display and membrane keypad.



	PART 2 – PRODUCTS
	2.1         FULL-SERVICE CONTROLLERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. General Requirements for Full-Service Controllers:
	1. Comply with NFPA 20 and UL 218.
	2. Listed by a Nationally Recognized Testing Laboratory for electric-motor driver for fire-pump service.
	3. Combined automatic and non-automatic operation.
	4. Factory assembled, wired, and tested; continuous-duty rated.
	5. The panel shall be securely mounted in as a minimum, National Electrical Manufacturer Association (NEMA) Type 2 drip-proof enclosure.
	6. Service Equipment Label: Nationally Recognized Testing Laboratory labeled for use as service equipment.

	C. Method of Starting:
	1. Pressure-Switch Actuated:
	a. Water-pressure-actuated switch and pressure transducer with independent high- and low-calibrated adjustments responsive to water pressure in fire-suppression piping.
	b. System pressure recorder, electric ac driven, with spring backup.
	c. Programmable minimum-run-time relay to prevent short cycling.
	d. Programmable timer for weekly tests.

	3. Magnetic Controller: Soft start type.
	4. Solid-State Controller: Reduced-voltage type.
	5. Emergency Start: Mechanically operated start handle that closes and retains the motor RUN contactor independent of all electric or pressure actuators.

	D. Method of Stopping: Manual shutdown after automatic starting.
	E. Capacity: Rated for fire-pump-driver horsepower and short-circuit-current (withstand) rating shall be 100,000 symmetrical amperes.
	F. Method of Isolation and Overcurrent Protection: Interlocked isolating switch and non-thermal MCCB; with a common, externally mounted operating handle, and providing locked-rotor protection.
	G. Door-Mounted Operator Interface and Controls:
	1. Monitor, display, and control the devices, alarms, functions, and operations listed in NFPA 20 as required for drivers and controller types used.
	2. Method of Control and Indication:
	a. Microprocessor-based logic controller, with multiline digital readout.
	b. Membrane keypad.
	c. LED alarm and status indicating lights.

	3. Local and Remote Alarm and Status Indication:
	a. Controller power on.
	b. Motor running condition.
	c. Loss-of-line power.
	d. Line-power phase reversal.
	e. Line-power single-phase condition.

	4. Audible alarm, with silence push button.
	5. Non-automatic START and STOP push buttons or switches.

	H. Optional Features:
	1. Extra Output Contacts:
	a. One N.O. contact(s) for motor running condition.
	b. One set(s) of contacts for loss-of-line power.
	c. One each, Form C contacts for high and low reservoir level.

	2. Local alarm bell.
	3. Door-mounted thermal or impact printer for alarm and status logs.
	4. Operator Interface Communications Ports: USB, Ethernet, and RS485.

	I. Automatic Transfer Switch (ATS):
	1. Complies with NFPA 20, UL 218, and UL 1008.
	2. Integral with controller as a listed combination fire-pump controller and power transfer switch.
	3. Automatically transfers fire-pump controller from normal power supply to alternate power supply in event of power failure.
	4. Allows manual transfer from one source to the other.
	5. Alternate-Source Isolating and Disconnecting Means:
	a. Integral molded-case switch, with an externally mounted operating handle.
	b. Mechanically interlocked isolation switch and circuit breaker rated at a minimum of 115 percent of rated motor full-load current, with an externally mounted operating handle; circuit breaker shall be provided with non-thermal sensing, instantaneous...
	6. Local and Remote Alarm and Status Indications:
	a. Normal source available.
	b. Alternate source available.
	c. In normal position.
	d. In alternate position.
	e. Isolating means open.

	7. Audible alarm, with silence push button.
	8. Non-automatic (manual, non-electric) means of transfer.
	9. Start generator output contacts.
	10. Timer for weekly generator tests.
	11. Short circuit rating capacity: 100,000 symmetrical amperes.


	2.2        CONTROLLERS FOR PRESSURE-MAINTENANCE PUMPS
	A. Jockey pump controller shall be listed by and approved by FM.
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements for Pressure-Maintenance Pump Controllers:
	1. Type: UL 508 factory-assembled, wired and tested, across-the-line; for combined automatic and manual operation.
	2. Enclosure: NEMA Type 2, drip-proof enclosure.
	3. Factory assembled, wired, and tested.
	4. FINISH: Manufacturer's standard color paint.
	5. Horsepower rated disconnect switch.
	6. Hand-Off-Auto selector-switch to allow manual operation of the pump.
	7. Minimum run timer to prevent short circuiting.
	8. Control circuit transformer with 230 AC secondary.

	D. Rate controller for scheduled horsepower and include the following:
	1. Fusible disconnect switch.
	2. Pressure switch.
	3. Hand-off-auto selector switch.
	4. Pilot light.


	2.3        ENCLOSURES
	A. Fire-Pump Controllers, ATS, Remote Alarm Panels and Low-Suction Shutdown Panels: NEMA 250, to comply with environmental conditions at installed locations and NFPA 20.
	1. Indoor, Dry and Clean Locations: Type 1 (IEC IP10).

	B. Enclosure Color: Manufacturer's standard "fire-pump-controller red".
	C. Nameplates: Comply with NFPA 20; complete with capacity, characteristics, approvals, listings, and other pertinent data.
	D. All controllers and transfer switches shall be marked as “Suitable for Use as Service Equipment” and additional marking as electric fire pump controller.
	J. Optional Features:
	1. Floor stands, 6T305 mm6T high, for floor-mounted controllers.


	2.4        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire-pump controllers according to requirements in NFPA 20 and UL 218.
	1. Verification of Performance: Rate controllers according to operation of functions and features specified.

	B. Fire-pump controllers will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and surfaces to receive equipment, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine equipment before installation.  Reject equipment that is wet or damaged by moisture or mold.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        CONTROLLER INSTALLATION
	A. Install controllers within sight of their respective drivers.
	B. Connect controllers to their dedicated pressure-sensing lines.
	C. All equipment shall be mounted in a substantial manner on a single noncombustible supporting structure.
	D. Wall-Mounting Controllers: Install controllers on walls with disconnect operating handles not higher than 6T2006 mm6T above finished floor, and bottom of enclosure not less than 6T305 mm6T above finished floor unless otherwise indicated.  Bolt unit...
	E. Floor-Mounting Controllers: Install controllers on 6T100-mm6T nominal-thickness concrete bases, using floor stands high enough so that the bottom of enclosure cabinet is not less than 6T305 mm6T above finished floor.  Comply with requirements for c...
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	F. Fire pump controllers shall not be used as junction box to supply other equipment.
	G. Seismic Bracing: Comply with requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	I. Comply with NEMA ICS 15.

	3.3         POWER WIRING INSTALLATION
	A. Install power wiring between controllers and their services or sources, and between controllers and their drivers.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4        CONTROL AND ALARM WIRING INSTALLATION
	A. Install wiring between controllers and remote devices and facility's central monitoring system.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Control-Voltage Electrical Power Cables."
	B. Install wiring between controllers and the building's fire-alarm system.  Comply with requirements specified in Division 28 Section "Digital, Addressable Fire-Alarm System."
	C. Bundle, train, and support wiring in enclosures.
	D. Connect remote manual and automatic activation devices where applicable.

	3.5        IDENTIFICATION
	A. Comply with requirements in NFPA 20 for marking fire-pump controllers.
	B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification in NFPA 20 and as specified in Division 26 Section "Identification for Electrical Systems."

	3.6        FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Inspect and Test each Component:
	a. Inspect wiring, components, connections, and equipment installations.  Test and adjust components and equipment.
	b. Test insulation resistance for each element, component, connecting supply, feeder, and control circuits.
	c. Test continuity of each circuit.

	2. Verify and Test Each Electric-Driver Controller:
	a. Verify that voltages at controller locations are within plus 10 or minus 1 percent of motor nameplate rated voltages, with motors off.  If outside this range for any motor, notify Architect, Construction Manager and Owner before starting the motor(s).
	b. Test each motor for proper phase rotation.

	3. Operational Tests: After electrical circuitry has been energized, start units to confirm proper unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	E. Field Acceptance Tests for Electric-Driven Units:
	1. Do not begin field acceptance testing until suction piping has been flushed and hydrostatically tested and the certificate for flushing and testing has been submitted to Architect, Construction Manager and Owner and authorities having jurisdiction.
	2. Prior to starting, notify authorities having jurisdiction of the time and place of the acceptance testing.
	3. Engage manufacturer's factory-authorized service representative to be present during the testing.
	4. Provide a minimum, no fewer than six automatic and six manual operations shall be performed during the acceptance test.
	5. An electric driven fire pump shall operate for a period of at least 5 minutes at full speed during each of the operations.
	6. The automatic operation sequence of the controller shall start the pump from all provided starting features and shall include pressure switches or remote starting signals.
	7. Tests of engine-driven controllers shall be divided between both sets of batteries.
	8. The selection, size and setting of all overcurrent protective devices, including fire pump controller circuit breaker, shall be confirmed to be in accordance with this standard.
	9. The fire pump shall be started once from each power service and run for a minimum of 5 minutes.
	10. Alternate Power Supply:
	a. On installations with an alternate source of power and an automatic transfer switch, loss of primary source shall be simulated and transfer shall occur while the pump is operating at peak load.
	b. Transfer from normal to alternate source and retransfer from alternate to normal source shall not cause opening of overcurrent protection devices in either line.
	c. At least half of the manual and automatic operations shall be performed with the fire pump connected to the alternate source.


	F. Controllers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.7        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.8        ADJUSTING
	A. Set field-adjustable switches, auxiliary relays, time-delay relays, and timers.
	B. Program microprocessors for required operational sequences, status indications, alarms, event recording, and display features.  Clear events memory after final acceptance testing and prior to Substantial Completion.
	C. Set field-adjustable pressure switches.

	3.9        PROTECTION
	A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's written instructions until enclosed controllers are ready to be energized and placed into service.
	B. Replace controllers whose interiors have been exposed to water or other liquids prior to Substantial Completion.

	3.10       DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain controllers, and to use and reprogram microprocessor-based controls within this equipment.
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	UGENERAL
	SUMMARY
	Section Includes:
	Extinguishing-agent containers.
	Fire Extinguishing agent (Novec 1230).
	Valves and pipes
	Alarm devices.
	Control and alarm panels.
	Accessories.
	Connection devices for and wiring between system components.
	Connection devices for power and integration into building's fire-alarm system.


	REFERENCES
	ASME B31.1    Power Piping
	NFPA 70   National Electric Code
	NFPA 2001 Standard on Clean Agent Fire Extinguishing Systems
	UL 1058 Clean Agent Extinguishing Agents.

	SYSTEM DESCRIPTION
	Engineered system for total flooding of clean agent fire extinguishing agent to discharge.
	Performance requirement: discharge extinguishing agent within 10 seconds and maintain 4.5 - 7 percent concentrate by volume at 21 degrees Celsius for 10 minutes holding time in hazard areas.
	Extinguishing agent concentration in hazard areas greater than 7 percent immediately after discharge or less than 4.5 percent throughout holding time will not be accepted without written authorization from owner and authorities’ having jurisdiction.

	System capabilities: 42.75 bars minimum calculated working pressure and 24.8 bars initial charging pressure.
	Verified Detection: Include devices located in single zone. Sound alarm upon activating single detection device, and discharge extinguishing agent upon actuating second detection device.
	System operating sequence as follows:
	Actuating first detector: Give visual indication on annunciator panel, energize audible alarm, shut down air-condition and ventilating systems serving protected area, release and closed doors in protected area and send signal to fire alarm system.
	Actuating second detector: Give visual indication on annunciator panel, energize audible alarm, shut down power to protect equipment, actuate time delay for extinguishing-agent discharge for 30 seconds, and release extinguishing agent.
	Extinguishing-agent discharge will operate audible alarms and strobe lights.
	Operating manual-release stations will discharge novec-1230 when activated.
	Operating abort switches will delay Novec-1230 discharge while being activated, and switches must be reset to prevent Novec-1230 discharge. Release of switch will discharge Novec-1230.
	Control panel to be installed at the height of 1.5m from finish floor level. Al tees, elbows and nozzle points should be clamped properly. Design discharge: Novec 1230/ clean agent are designed to discharge within 10 sec.


	SUBMITTALS
	Calculation for required weight for Novec 1230 extinguishing agent for each hazardous area application.
	Coordination drawings for hazard-area enclosure, reflected ceiling plans drawn accurately to scale and coordinating penetrations and ceiling mounted items.
	Wiring diagrams
	Drawings and calculations specified above, in required number of set required
	Drawings and calculations
	Installation report
	Test and inspection reports
	Maintenance data for equipment and controls
	Two copies of NFPA 2001 “Standard on Clean Agent Fire Extinguishing Systems.” deliver to Owner’s maintenance personnel.

	QUALITY ASSURANCE
	Manufacturers qualification
	Single Source response
	Provide listing/approval stamp, label or other marking on equipment made to specified standards.
	Comply with requirements that pertain to submittals and approvals material and installation, and inspecting and testing.
	ASME standards: Provide piping and installation and complying with ASME B31.1.
	FM Global Compliance:  Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	NFPA Standards: Provide equipment, components accessories, installation and testing fomplying with NFPA 2001 and NFPA 70.
	UL Compliance:  Provide equipment listed in UL's "Fire Protection Equipment Directory" and UL 1058.
	Listed and Labeling: provide clean agent fire-extinguishing system equipment specified in this section that is listed and labeled.
	The term “Listed” and “Labeled”: as defined in National Electric Code, Article 100.
	Listing and Labeling agency Qualification: a national Recognized Testing Laboratory (NTRL) as defined in OSHA regulation 1910.7


	PROJECT CONDITIONS
	Field measurements: verify dimensions by field measurements.


	UPRODUCTS
	PIPING MATERIALS - GENERAL
	Piping, valves and discharge nozzles, conform to types and standards listed in NFPA 2001.

	PIPES
	Black Steel Pipe:  ASTM A 53, Schedule 80, seamless steel pipe.

	PIPE AND TUBE FITTINGS
	Forged-Steel Socket Welding Fittings:  ASME B16.11, Class 1000.
	Cast Iron fittings are not allowed.

	VALVES
	Brass suitable for intended operations. All gasket, o-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent. Valve shall be protected against mechanical, chemical or other damage.
	Container Valves:  With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	Valves in Sections of Closed Piping and Manifolds:  Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	Valves in Manifolds:  Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	EXTINGUISHING-AGENT CONTAINERS
	Description:  Steel tanks complying with ASME Boiler and Pressure Vessel Code:  Section VIII, for unfired pressure vessels.  Include minimum working-pressure rating that matches system charging pressure, valve, pressure switch, and pressure gage.
	Finish:  Red, enamel or epoxy paint.
	Manifold:  Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	Storage-Tank Brackets:  Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support, maintenance, and tank refilling or replacement.


	FIRE-EXTINGUISHING CLEAN AGENT
	Clean Agent
	NOVEC-1230 complying with NFPA 2001


	DISCHARGE NOZZLES
	Equipment manufacturer's standard one-piece brass or aluminum alloy of type, size, discharge pattern, and capacity required for application.
	Discharge nozzle shall be listed for intended use. Listing criteria shall include flow characteristics, area coverage, height limits and minimum pressure. Discharge orifices and discharge orifice plates and inserts shall be materials that is corrosion...

	CONTROL PANELS
	Description:  UL listed or FM Approved, including equipment and features required for testing, supervising, and operating fire-extinguishing system.
	Power Requirements:  120/240-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.
	Enclosure:  NEMA ICS 6, Type 1, enameled-steel cabinet.
	Mounting: Surface

	Provide supervised circuits for each independent hazard area.
	Provide the following applications
	Manual pull-station circuit.
	Alarm circuit.
	Release circuit.


	Provide the following Control-Panel Features:
	Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	Automatic switchover to standby power at loss of primary power.
	Storage container, low-pressure indicator.

	Annunciator Panel:  Graphic type showing protected, hazard-area plans, as well as locations of detectors and manual stations.  Include lamps to indicate device-initiating alarm, electrical contacts for connection to control panel, and stainless-steel ...
	Standby Power: lead acid or nickel cadmium batteries with capacity to operate system for 72 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery vo...

	MANUAL –RELEASE STATIONS
	Description: UL listed and FM approved, red-finish, “Pull Station,” 120 VAC or low voltage compatible with controls. Include contacts for connection to control panel. Unit can manually discharge clean agent extinguishing agent with operating device t...

	SWITCHES
	Description:  UL listed or FM Approved, where available, with electrical contacts for connection to control panel, 120 VAC or low voltage compatible with controls.
	Pressure Switches; Pneumatic Operation.
	Transfer Switches:  Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	Abort Switches: Countdown timer type, with a  digital readout indicating the number if seconds remaining until system discharge, combined with a  system abort function switch.
	Door Closers:  Magnetic retaining and release device.

	ALARM DEVICES
	Description:  UL listed or FM Approved, low voltage, and surface mounting except where otherwise indicated.
	Bells:  6 inches diameter.
	Horns:  90 to 94 dBA.
	Strobe Lights:  Translucent lens, with "FIRE" or similar caption.

	ELECTRICAL POWER AND WIRING
	Electrical power, wiring, and devices are specified in Division 16.


	UEXECUTION
	EXAMINATION
	Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements that reduce clean agent leakage.include requirements specified installation tolerances and other conditions affecting performance of clean agent...
	Do not proceed with installation unitl unsatisfactory conditions have been corrected.

	PIPING APPLICATIONS
	Provide piping for 1000 psig charging pressure clean agent system, according to material application below.
	Black steel pipe, forged steel fitting with welded joints.

	PIPING INSTALLATION GENERAL
	Install piping adjacent to clean agent storage containers and equipment to allow replacement, service and maintenance.
	Basic piping installation and pipe joining methods are specified in Division 15 plumbing sections.

	CLEAN-AGENT SYSTEM INSTALLATION
	Install system according to the general arrangement indicated for extinguishing-agent storage containers, accessories and control panels.
	Comply with manufacturer’s written instructions and references standards.
	Locate extinguishing agent containers, panels, control and alarm devices where indicated. Other equipment and devices may be located at designer/s discretion, except where otherwise indicated.
	Install extinguishing-agent containers anchored to substrate.
	Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001.
	Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.

	Support piping using supports and methods according to NFPA 2001.
	Install seismic restraints for extinguishing-agent containers and piping systems.
	Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	CONNECTIONS
	Make connections to power supply, system components building fire alarm system and ground.
	Electrical connections, grounding requirement and alarm panels according to NFAP 2001.


	Labeling
	Install labeling on piping, storage containers equipment and alarm panel according to NFPA 2001

	FIELD QUALITY CONTROL
	Installation Inspection
	Comply with operating instructions and procedure of NFPA 2001. Include the following inspections and tests to demonstrate compliance with requirements.
	Check mechanical items.
	Inspect extinguishing agent containers and extinguishing agent and check mountings for adequate anchoring to substrate.
	Check electrical systems.
	Check enclosure integrity. Comply with NFPA 2001
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Perform field acceptance tests of each clean agent fire-extinguishing system when system installation is complete. Perform system testing only after hazard-area enclosure has been completed and openings are sealed. Comply  with operating instructions...
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Field correct malfunctioning equipment, then retest to demonstrate compliance. Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated then retest to demonstrate compliance. Repeat procedure until satis...
	Report test results promptly and in writing to Engineer and authorities having jurisdiction.


	COMMISSIONING
	Startup services: Engage a factory authorized service representative to provide startup service as specified below.
	Preparation: Perform the following final checks before start up
	Test of the piping system is complete
	Check for piping connection leaks
	Check for complete enclosure integrity
	Test operation of safety controls and devices
	Check operation of ventilation and exhaust system.


	Starting Procedures: Follow manufacturer’s written procedure. If no procedure are prescribed by manufacturer, proceed as follows:
	Fill containers with clean agent extinguishing agent and pressurize with dry nitrogen to 2500 psig.
	Install filled extinguishing-agent containers.
	Energize circuits.
	Adjust operating controls.


	DEMONSTRATION
	Services: Engage a factory-authorized service representative to train Owner's maintenance personnel  as specified below:
	Train Owner’s maintenance personnel on procedure and schedule related to startup and shutdown, troubleshooting, servicing and preventive maintenance.
	Review data in the operation and maintenance manual
	Schedule training with owner with at least 7 days advance notice.
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	131100 - Swimming Pools
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pool:
	a. Construction Contractor shall be responsible for design and installation of exterior pool system.
	b. Construction Contractor shall be responsible for submitting and securing necessary approvals and permits, including all expenses for the preparation of any required documentation.


	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete".
	2. Division 04 Section "Unit Masonry."
	3. Division 05 Section "Metal Fabrications".
	4. Division 07 Section "Joint Sealants".
	5. Division 09 Section "Tiling"
	6. Division 22 and 26 Specifications.
	7. Division 31 Section "Earthwork".
	8. Division 33 Section "Water Utility Distribution Piping".

	C. References:
	1. Applicable requirements of the following Specifications and Codes apply to work of this Section:
	a. Local building and health codes.
	b. International Swimming Pool and Spa Code.
	c. American National Standards Institute (ANSI) Publications:
	1) ANSI/APSP-7 “American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins”

	d. American Society for Testing and Materials (ASTM): Publications
	1) A615  "Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement"
	2) C33  “Standard Specification for Concrete Aggregates”
	3) C150  “Standard Specification for Portland Cement“
	4) A36/A36M Standard Specification for Carbon Structural Steel.
	5) D1784 Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated Polyvinyl Chloride (CPVC) Compounds.
	6) D1785 Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120.
	7) D2564 Standard Specification for Solvent Cements for Polyvinyl Chloride (PVC) Plastic Piping Systems.
	8) D2855 Standard Practice for Making Solvent-Cemented Joints with Polyvinyl Chloride (PVC) Pipe and Fittings.

	e. American Society of Mechanical Engineers (ASME) Publication
	1) “Coding and Labeling”

	f. National Spa and Pool Institute (NSPI): Publications
	1) Minimum Standards for Public Swimming Pools.
	2) Exception:  Diving Board Standards not applicable.

	g. National Fire Protection Association (NFPA) Publication:
	1) 70 "National Electric Code"

	h. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelin...



	1.3 SYSTEM DESCRIPTION
	A. System shall include:
	1. Provide systems of fully compatible components and construction methods required for complete and operable systems for exterior swimming pool with decking and water features including but not limited to excavation, dewatering of construction area a...
	2. Gunite or shotcrete shell.
	a. Finish Plaster Mix.

	3. Excavating, hauling, backfilling, grading and incidental earthwork in conjunction with the construction of the swimming pool.
	a. Handle and dispose of excess material, regardless of type, character, or composition.

	4. Connections of water and gas to pool equipment.
	5. Connection of motors, pumps, compressors, switches and timers, lights and wiring necessary for interfacing of equipment.
	6. Pool Equipment:
	a. Filter Systems.
	b. Flow Meters.
	c. Water Treatment Systems.
	d. Heaters.
	e. Recirculation Pumps and Motors.
	f. Piping.
	g. Fittings, Lights and Accessories.
	h. Collector Tanks.
	i. Deck Drain System.

	7. All pools shall comply with ANSI/APSP-7 "American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins".


	1.4 ACTION SUBMITTALS
	A. General: Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections.
	B. Submit in accordance with Division 01 Section “Submittals” indicating specified items selected for use in project with the following supporting data.
	1. Product Data:
	a. Manufacturer's technical literature with installation and storage instructions for each product specified.
	b. PUMPS: Pump performance curves indicating GPM vs. TDH, maximum efficiency point, and maximum amperage draw, together with current characteristics and service factor of motor.
	c. Manufacturer's descriptive data for:
	1) Piping.
	2) Filters.
	3) Pumps and strainers.
	4) Heaters.
	5) Chemical controller, feeder and storage tank.
	6) Valves.
	7) Gauges, thermometers and flow meters.
	8) Inlets and gratings.


	2. The pool manufacturer shall certify to the Owner that the depth and configuration of the pool is acceptable and compatible with all known safety standards for the manufacturer's designed product.

	C. Shop Drawings:
	1. Submit the following Shop Drawings to Client for approval:
	a. Complete design of swimming pool, including all component parts, attachments, devices, or other work, filtration filter, size, turn-over capacity and supporting calculations.
	b. Foundation plan and details and Sections through pool shall be included.
	c. Mechanical schematic.
	d. Detail for ladder and pool wall interface.

	2. Show all shop erection details.
	3. All Shop Drawings shall be certified and sealed by a Professional Engineer, registered in the state in which project is being submitted.

	D. Samples:
	1. Precast concrete pool coping deck and in pool, one 300mm long section of coping, complete with stenciled depth marking.
	2. Submit three (3) samples of each type and color of tile required.

	E. Quality Control:
	1. Design Data:
	a. Hydraulic Analysis: Engineer's sealed calculations and total dynamic head (TDH) for swimming pool system for equipment other than that specified.
	b. Structural Analysis: Engineer's sealed calculations and analysis for pool concrete design.


	F. At the completion of the work, Construction Contractor shall furnish to the Owner two bound copies of an operation manual.  Minimum content of these manuals shall be:
	1. Operating Instructions.
	2. Equipment Literature with Parts List of all Equipment.
	3. Water Chemistry Procedures.
	4. Suggested Safety Procedures.
	5. Re-painting / Re-finishing Procedures.
	6. Include chemical analysis of source/make-up water supply.
	7. Copies of all manufacturer's warranties.
	8. Test reports.
	9. Sealed Engineer's drawings.
	10. Certificates: From local authorities indicating that pool construction and performance conform to requirements of respective authorities.


	1.5 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For Swimming Pools to include in maintenance manuals. Include data for pool and pool equipment, and warranty information.
	B. Project Record Documents.
	C. Owner's Certificate of Instruction.

	1.7 QUALITY ASSURANCE
	A. All work under this Section must be performed by a Contractor experienced and regularly engaged in building, commercial swimming pools.  Contractors bidding this work must have completed five (5) projects within the past ten years equal to or large...
	B. Pool specification and related pool drawings are to be considered as performance guidelines only meeting minimum requirements which may change as result of local code and health department requirements.
	1. The project Drawings and Specifications supplement each other.  In the event of a conflict, the Specifications shall govern. Piping locations are schematic. Precise locations of piping shall be determined by actual field condition. Fittings are not...
	2. This Contractor shall be responsible for reviewing the complete set of Contract Documents and coordinate work with other trades.

	C. All work under this Section shall be inspected and installed in accordance with all current local and state codes and regulations.
	1. Construction Contractor shall obtain the following:
	a. Board of Health Design Approvals.
	b. Board of Health Inspections and Final Approval.
	c. Structural and Electrical Inspections and Final Approvals on his Portion of the Work.


	D. The standards of these Plans and Specifications are intended to provide the Owner with a low maintenance pool.
	E. Construction Contractor to be responsible for design and installation of pools, including layouts, routing of piping, as well as the proper location and quantities of required accessories.  Responsibilities also include necessary valves, devices, a...
	F. Contractor's design drawings must be sealed and signed by a licensed Engineer registered in State in which project is being constructed.
	G. Contractor shall submit, on his letterhead, a list of all variations and deviations he finds that differ between local code requirements and bid drawings.
	H. At the completion of the work, Construction Contractor shall fill the pool with water and instruct the Owner's operating personnel in the operation of all equipment.

	1.8 PROJECT CONDITIONS
	A. Coordination: Coordinate this work with the work of other Sections to avoid any delay or interference with other work.
	1. Filter room, decks, sealing of joints between pool and deck, fencing and landscaping shall be provided as work by other Sections.
	2. Connection of all pool equipment, starters and switches; grounding of pool, pool equipment, pool lights and niches, and wiring of pool lights shall be performed by Pool Subcontractor from electrical panel in equipment room.
	3. Connection of floor drains, deck drains and hose bibs shall be provided as work of other Sections. Connection of pool heater and heater vent piping in equipment room shall be performed by Contractor.
	4. Provisions for combustion air will be provided as work by other Sections.
	5. Connection of automatic water fill system and fill spout cold water lines from water source in equipment room shall be performed by Pool Subcontractor.

	B. Lines, Grades and Elevations:
	1. The General Contractor shall establish a bench mark for elevations and control points for measurements and layouts. Construction Contractor shall be responsible for lines, grades, and measurements from these points required for the installation of ...

	C. Utilities:
	1. The Contractor shall supply the water required for construction and filling and testing of the pool from permanent accepted system.

	D. Construction Contractor shall test the Owner's natural water supply and furnish and supply start-up chemicals as required for start-up, including chlorine and requirements to balance total alkalinity and calcium hardness, and shall obtain same.

	1.9 WARRANTY
	A. Construction Contractor shall warranty his work against defects in labor and equipment, including paint, for a period from Substantial Completion.  Substantial Completion shall be defined as the date of acceptance by the Owner or initial usage, whi...
	1. Warranty Period: Five years from date of Initial Acceptance or elsewhere indicated.



	PART 2 – PRODUCTS
	PART 2 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	2.1 MATERIALS
	A. Pool Structure – General:
	1. Size of pool shown in Drawings is only proposal; Engineer will decide the actual size and shape.
	2. Horizontal submersible joint sealant shall be polyurethane.
	3. Vertical joint sealant shall be polyurethane.
	4. Tiling:  Tile used in conjunction with surfaces in contact with water shall be furnished and installed by Construction Contractor.
	5. Perimeter and general purpose sealants shall be polyurethane.

	B. Pool Materials:
	1. Concrete:
	a. Definitions:
	1) Gunite: "Dry-mix".  Originally a trade name used to designate a mixture of Portland cement and sand thoroughly mixed dry, passed through a cement gun and conveyed by air through a flexible tube, hydrated at the nozzle and placed by air pressure.
	2) Shotcrete: "Wet-mix".  transit-mix (ready-mix) combination of Portland cement, aggregates and water, pumped in a plastic state to the nozzle, where air is added to place the material.

	b. Materials and mixes for gunite and shotcrete shall conform to Design Criteria & Technical Guidelines and other Standards / Regulations.
	c. Gunite:
	1) Aggregate: ASTM C33, washed sand; clean, hard, sharp particles, well graded in size.
	2) Mix: 1 part cement to 4 1/2 parts of sand based on dry, loose volume (minimum 3,000 psi compressive strength in 28 days).
	3) Portland Cement and Water: As specified hereinafter.

	d. Shotcrete:
	1) Mix Strength: Minimum 5,000 psi compressive strength in 28 days.
	2) Submit design mix and certify material for weight, water content and mixing time.
	3) Portland Cement and Water: As specified hereinafter.

	e. Portland Cement: ASTM C150, Type I or II.
	f. Water: Potable.
	g. Forms: Exterior plywood, Class 1, mill-oiled.
	h. Form Oil: Lacquer or resin type compatible with mill-oil.
	i. Reinforcing Steel: ASTM A615 grade 40 or as approved.
	j. Gauging Wires: 0.027" thick or as approved.

	2. Ceramic Tiling:
	a. Unglazed Ceramic Mosaic tile at Step Nosings.
	b. Provide certification by manufacturer for use in exterior pools.
	c. Pool Tile: Refer to Drawings and Interior Finish Index for size and location or consult with Engineer.
	d. Non-slip unglazed ceramic mosaic tile in color or as shown in Interior Finish Index at step nosings.
	e. Special Tiles:
	1) For main pool deck is stamped concrete in 2 (two) varies pattern, as indicated as per layout drawing design. Mosaic tiles of varies color as per design layout in drawing for pool’s art design at bottom. A visible-color separator tiles between under...

	f. Pool Depth Markings:
	1) 6" x 6" tile with 4" high lettering depth marking in both feet and meters for skim line (smooth) and deck (non-slip), as required by local and state public swimming pool codes.
	2) Special Float Depth Marker, Separator and Special Tiles: Under water sun-bed area separates the level with main pool provision of the items. Special tiles servers as separator of two areas at bottom and it varies depth level. Color, layout & size a...

	g. No Diving Sign Tile: Adjacent to each depth marker, provide international symbol "No Diving" sign tile.
	h. Tile Mortar and Grout: As specified in Division 09 Section “Tiling”.
	i. Sealant and Backup Material: See Division 07 Section “Joint Sealants”.
	j. Precast Concrete Pool Coping: Precast concrete, wet pour, white, 12" wide x minimum 24” long bull nosed coping stone with raised slip resistant pattern on upper surface.  Provide one piece radius corners.

	3. Finish Plaster Mix: White marble, white waterproof cement and bonding agent.

	C. Filter System:
	1. Pressure Filters:
	a. Approved Manufacturers or approved substitution.
	b. Filter Systems: As approved by Engineer for sand filters at flow rates of 20 GPM per square foot of filter area, and comply with applicable code requirements.
	c. Filter or Filter Battery: Stainless steel or fiberglass hi-rate pressure sand filters.
	d. Include with each filter top mounted influent pressure gauge, reading 0 to 60 psi, manual air release valve, multi-port dial valve, backwash site glass and transparent dome top.

	2. Filter Media: Sand, with an effective size of 0.45 to 0.55 mm with uniformity coefficient of 1.6 maximum.
	3. Filter Face Piping:
	a. Pipe, valves and fittings shall make a complete unit or battery from inlet to outlet.
	b. Arrange piping to carry out operations of filtering, backwashing and by-pass of filter for pool draining.
	c. Face Pipe and Fittings: PVC SCH 80 or as approved.


	D. Filter Equipment Room:
	1. Self Contained Filter Equipment Room shall be provided for swimming pools as required per detailed design by Contractor.
	2. Complete self-contained, pre-plumbed filter system enclosed in a fiberglass equipment cabinet. Fiberglass cabinet will have access roof-doors for ease of service and maintenance of equipment. Provide aluminum grate for cross ventilation with fiberg...
	3. All valves, gauges, flowmeters, filters, pumps, chemical feeders and water level controllers are included. The pumps shall be prewired to the electric control panel. Provide prewired motor starter if applicable.  The system shall be tested at the m...
	4. Provide Flow Meters.

	E. Water Treatment System:
	1. Provide the following as per Codes and Standards to meet the requirements.
	a. Chemical Feeder as approved.
	b. Chemicals.
	c. Test Kit.


	F. Pool Heaters:
	1. Size for pool as shown on the Drawings, complete. Design based on maintaining a temperature of 80 PoPF for pool.
	2. Heaters must be A.S.M.E coded and labeled. Furnish in line thermometer with 2PoPF intervals and a minimum range of 60 to 120 PoPF.

	G. Recirculating Pump and Motor:
	1. Pumps:
	a. Pumps of Approved Manufacturers.
	b. Self priming unit with hair and lint strainer capable of delivering the designated GPM at the designated head during the filtering operation without overloading along the full length of the pump curve.

	2. Pump Motors:
	a. Energy efficient, UL listed.
	b. Electrical Characteristics: As shown on Drawings.


	H. Valves and Piping:
	1. Coordinate with Division 22, 26 and 33 and provide piping within filter room, Pool fill line, Filtered water supply piping to pool, Fittings for PVC pipe, Valves and Pipe Joints.
	2. Piping: Polyvinyl chloride (PVC) composition; ASTM D1784 or ASTM D1785, Schedule 40 or 80.
	3. Cement: ASTM D2564.
	4. Provide check and ball valves as required; by same manufacturer when practical.
	5. Valve connections: Suitable for connection of adjoining pipe; of pipe size values.
	6. Hangers and Supports: Sized to project conditions.

	I. Pool Fittings, Lights and Equipment Accessories:
	1. Swimming pool lighting, equipment, grounding and other required electrical installations shall be NEC article 680.
	2. Contractor to revise the electrical drawings per approved detailed design of swimming pool.
	3.  Compatible with pool system components.
	4. Sized to code requirements; ensure proper hydraulic balance.
	5. Provide Floor Inlet, Pool Wall Inlet, Auto Water Level Control, Hydrostat Valve, Hydrostat Tube, Skimmer, Fill Spout, Pool Main Drain Sump, Pool Main Drain Grate and Collector Tank as required per detailed design approved by Engineer. Stainless ste...
	6. Provide Underwater Lights (Coordinate with Section 265100)
	7. Provide Deck Fittings like Stainless Steel Grab Rail, Stainless Steel Ladder, etc as required.
	8. Provide Maintenance Accessories like Vacuum Head, Thermometer, Test Kit, Squeegee, Telescopic Pole, etc.
	9. Provide Safety Accessories like Life Buoy, Throw Line with Floating Ball, Life Hook, Life Hook Pole, Life Hook Pole Adapter, Spine Board with Ties, First Aid Kit, etc.

	J. Deck Drain System:
	1. Deck Drain System from Approved Manufacturers.
	2. Material:
	a. Heavy wall, bondable, non-corrosive PVC
	b. Provide all nailing clips, couplers and fittings, end adapters, clean-out plugs and protective tape over drain surface.


	K. Site Furniture:
	1. Under water sun-bed (sun-bathing area) partly underwater sun-beds along Swimming Pool with a depth of 0.45 to 0.60m of water level.
	2. Common Sun Beds: Located at main pool deck.
	3. Water Falls: Waterfalls Cascading waterfalls. Design as per Drawings.
	4. Gazebo, Aluminum Trellis and Other Shading Structures (Where needed): Located in random areas serves as refuge from heat of sun & pocket area for rest. Refer to Drawings for design.



	PART 3 – EXECUTION
	PART 3 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	3.1 EXAMINATION
	A. Examine areas in which work is to be performed. Report in writing to Owner's Representative all prevailing conditions that will adversely affect satisfactory execution of work. Do not proceed with work until unsatisfactory conditions have been corr...
	B. Starting work constitutes acceptance of the existing conditions and this Contractor shall then, at his expense, be responsible for correcting all unsatisfactory and defective work encountered.

	3.2 PREPARATION
	A. Perform earthwork and dewater excavation in compliance with Division 31 Section “Earthwork”.
	B. Coordinate trench for system as specified in Division 31 Section “Earthwork”, and provide system as specified in Division 33 Section “Water Utility Distribution Piping”.

	3.3 INSTALLATION
	A. Formwork and Reinforcement:
	1. Install form work to lines and profiles shown.  Brace forms for work to prevent movement during concrete placing operations.
	a. Allow other trades sufficient time for installation of equipment and materials which must be fastened to forms.
	b. Clean form surfaces prior to concrete placing operations.
	c. Place reinforcing steel.  Steel shall be free from dirt, rust, oil, paint and mill scale.
	d. Securely wire tie steel at points where bars cross.  Stagger splices and laps.
	e. Install gauging wires to establish thickness of finish work.
	f. After placing pool reinforcing, but before placing concrete, confirm that grounding circuits have been provided by the electrical trades to steel reinforcement, grab rails, and hand rails.  No concrete shall be placed until this requirement has bee...


	B. Concrete:
	1. Placing of Gunite and Shotcrete: Conform to the applicable code requirements.
	2. Gunite:
	a. Mixing: Mix dry in batch mixing machine for a period of not less than 1 minute
	b. Mix and Strength: As specified in Part 2.

	3. Shotcrete:
	a. Mixing Time: Mixing time for materials delivered by ready-mix trucks to the job site shall not exceed two hours or 250 revolutions of the drum, whichever comes first.  When additional water is added, drum shall be rotated a minimum of 30 additional...

	4. Placing Concrete:
	a. Place concrete against original undisturbed soil, thoroughly compacted earth.
	b. Remove all loose, fine aggregate or rebound from surfaces receiving concrete before placing succeeding layers.  Whenever possible, first layer shall entirely cover reinforcing steel to secure it in proper position.
	c. Where new concrete is applied against existing concrete, thoroughly clean the existing surface and drench with water at least twice on the day before placing new concrete.  Surfaces upon which concrete will be applied shall be sufficiently damp to ...
	d. Concrete deposited on vertical surfaces shall be shot at right angle to surface starting at the bottom and continuing upward.  Build up in layers of a thickness that will not slump, allowing sufficient time between placing of layers for initial set...

	5. Finishing:
	a. When thickness and planes outlined by forms and gauging wires have been reached, rod surfaces to true lines.  After rodding, remove gauging wires.  Finish all exposed surfaces to straight and true lines.
	b. Finish: Gun finish as left by nozzle.

	6. Continuously moisture cure for no less than 7 days.

	C. Equipment:
	1. Install all equipment where shown on the Drawings.
	2. Flow Meters: Install in straight run of pipe having a minimum length of 10 pipe diameters upstream and 4 pipe diameters downstream and in a position that can be easily read by operator.
	3. Chemical Feed Injection: Injection points:  Locate downstream from all filter room equipment.

	D. Deck Drain System:
	1. Install deck drain system in strict accordance with manufacturer's recommendations and written instructions.
	2. Grade subsoil, sloping it toward drain location.  Attach nailing clips and place drain over the stakes. Use couplers to ensure a straight even line.  After aligning, nail firmly to stakes.
	3. Insert adapter.  Install Clean-out.  Place concrete and trowel gradual slope to drain.  After concrete has set, install end plug.
	4. Coordinate removal of protective tape with deck finish coating application.

	E. Piping:
	1. Cut all pipe with mechanical cutter without damage to pipe.
	2. Placing and Laying: Inspect pipe for defects before installation.  Clean the interior of pipe thoroughly of foreign matter and keep clean during laying operation.  Pipe shall not be laid in water or when trench conditions are unacceptable as determ...
	3. Threaded Joints: After cutting and before threading the pipe shall be reamed and shall have burrs removed.  Screw joints shall be made with graphite or inert filter and oil or with an approved graphite compound applied to male threads only.  Thread...
	4. Solvent welded joints shall be made in accordance with the manufacturer's printed instructions and the following minimum standards:
	a. Fittings shall fit easily on the pipe before applying cement.  The outer surface area of pipe and inner wall of fitting shall be dry and clean.  Cleaner is to be applied to the outer surface of the pipe and to the inner surface of the fitting.  Cem...
	b. Joints shall remain undisturbed for a minimum of 10 minutes from time of jointing the pipe and fitting.  If necessary to apply pressure to a newly made joint, limit to 10% of rated pipe pressure, during the first 24 hours after the joint has been m...
	c. Full working pressure shall not be applied until the joints have set for a period of 24 hours.
	d. Make provisions for expansion and contraction by way of swing joints or snaking.
	e. Protect plastic pipe from exposure to aromatic hydro-carbons, halogenated hydro-carbons, and most of esters and ketones that attack the material.  Protect all pipe from mechanical damage and long exposure to sunlight during storage.

	5. Install piping without cross connections or inter-connection between distribution supply for drinking purposes and the swimming pool that will permit a backflow of water into the potable water supply.  Pipe openings shall be closed with caps or plu...
	6. Filter Face Piping: Arrange to carry out operations of filtering backwashing and filter draining.
	7. Valve Identification: Label all valves.
	8. Testing and Flushing:
	a. Pressure Piping: After the pipe is laid, the joints completed, and the trench partially backfilled leaving joints exposed for examination, subject new lines to a hydrostatic pressure per code requirements.  Joints shall remain watertight under this...
	b. Gravity Lines: A water test shall be applied to all gravity drain piping system, either in their entirety or in sections.  All openings shall be tightly plugged and each system filled with water and tested with at least a 10 foot head of water.  Wa...
	c. Flushing: Pipelines leading to the pool shall be thoroughly flushed clean with chlorinated water before the pool is filled and placed in use.


	F. Plaster Finish:
	1. Finish concrete surfaces in pool with a wood float finish to a smooth consistent finish acceptable to Owner's Representative.
	2. Fill uneven surfaces and depressions with manufacturer's recommendations.
	3. Wash all pool surfaces thoroughly with a dilute solution of muriatic acid and flush with fresh water to assure a clean surface free of loose materials, dust, and foreign matter.
	4. Plaster Installation: Apply in accordance with manufacturer’s installation instructions.
	5. Tile Installation: Where shown on the Drawings.  Use setting materials and grout in accordance with the requirements specified in Division 09 Section “Tiling”.
	6. Plaster Installation:
	a. Apply in two coats using the double back method

	7. Trowel to a smooth, dense, impervious surface free of stains and of a uniform white color consistency.
	8. Fill pool as plaster work progresses.


	3.4 TILE INSTALLATION
	A. Where shown on Drawings, use setting materials and grout in accordance with Division 09 Section “Tiling”.
	3.5 FIELD QUALITY CONTROL
	A. Gunite Shotcrete Work:
	1. Compressive Strength Test: Take 1 sample for pool floor construction and 1 sample for wall construction but no less than a minimum test per code requirements.
	2. Submit copy of test results to Owner’s Representative.

	B. Water Treatment:
	1. Obtain a chemical analysis of the source/make-up water supply and submit to Owner's Representative.  Include the following:
	a. Total alkalinity/ppm.
	b. Calcium hardness/ppm.
	c. Chlorine/ppm
	d. pH.
	e. Iron.
	f. Copper.

	2. Treat and balance pool water prior to turnover of pool to Owner.

	C. Piping Testing:
	1. After installation and before covering piping, test to minimum 20 PSI pressure for 12 hours.
	2. If necessary, repair leaks and retest. Do not cover piping until proven watertight.
	3. Furnish test results prior to covering piping.

	D. Flushing: Flush completed piping with clean water prior to making final connections.

	3.6 ADJUSTING
	A. Adjust pool system for proper operation through all cycles.

	3.7 CLEANING
	A. Clean pool, equipment and related surfaces. After completing installation, inspect exposed finishes and repair damaged finishes.

	3.8 DEMONSTRATION
	A. Demonstrate proper operation and maintenance of pool system to Owner.
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	142100 - Electric Traction Elevators
	PART1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes electric traction passenger and service elevators.
	B. Related Requirements:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary use of elevators for construction purposes
	2. Division 03 Section "Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring devices in concrete.
	3. Division 04 Section "Unit Masonry" for setting sleeves, inserts, and anchoring devices in masonry and for grouting elevator entrance frames installed in masonry walls.
	4. Division 05 Section "Metal Fabrications" for the following:
	a. Attachment plates and angle brackets for supporting guide-rail brackets
	b. Divider beams.
	c. Hoist beams.
	d. Structural-steel shapes for subsills.
	e. Pit ladders.
	f. Cants in hoist ways made from steel sheet.

	5. Division 05 Section "Pipe and Tube Railings" for railings between adjacent elevator pits
	6. Division 09 painting Sections for field painting of hoist way entrance doors and frames.
	7. Division 09 Section "Tiling and Stone Tiling" for finish flooring in elevator cars
	8. Division 22 Section "Sump Pumps" for sump pumps, sumps, and sump covers in elevator pits.
	9. Division 26 Sections for electrical service for elevators to and including disconnect switches at machine room door / in control closet.
	10. Division 27 Section "Communications Horizontal Cabling" for telephone service for elevators and for Internet connection to elevator controllers for remote monitoring of elevator performance.
	11. Division 28 Section "Digital, Addressable Fire-Alarm System" for smoke detectors in elevator lobbies to initiate emergency recall operation and heat detectors in shafts and machine rooms to disconnect power from elevator equipment before sprinkler...


	1.3 ALLOWANCES
	A. Elevator Car Allowances:  Provide finished passenger and service elevator cars under the Elevator Car Allowance specified in Division 1 Section "Allowances" Allowance includes furnishing and installing the following:
	1. Car wall finishes including trim.
	2. Car floor finishes.
	3. Car ceiling finishes.
	4. Car and hoist way door finishes.
	5. Car door sills
	6. Car light fixtures
	7. Handrails
	8. Cutouts and other provisions for installing elevator signal equipment in cars.


	1.4 DEFINITIONS
	A. Definitions in ASME A17.1/CSA B44 apply to work of this Section.
	B. Service Elevator: A passenger elevator that is also used to carry freight

	1.5 ACTION SUBMITTALS
	A. Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and similar information. Include product data for car enclosures, hoist way entrances, and operation, control, and signal systems.
	B. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.
	C. The elevator shall be designed, supplied, installed, tested and commissioned by a manufactures to the Engineer’s approval.
	D. Shop Drawings:
	1. Include plans, elevations, sections, and large-scale details indicating service at each landing, machine room layout, coordination with building structure, relationships with other construction, and locations of equipment.
	2. Indicate maximum dynamic and static loads imposed on building structure at points of support, and maximum and average power demands.

	E. Samples for Initial Selection: For finishes involving color selection
	F. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements

	C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoist way, pit, and machine room control closet layout and dimensions, as shown on Drawings, and electrical service, as shown and specified, are adequate for elevator system...
	D. Sample Warranty: For special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For elevators to include in emergency, operation, and maintenance manuals and wiring of the Electrical and mechanical system have to be delivered to the owner engineer.
	1. In addition to items specified in Division 1 Section "Operation and Maintenance Data," include  diagnostic and  repair  information available  to  manufacturer's and  Installer's maintenance personnel.

	B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities having jurisdiction for normal, unrestricted elevator use.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Generally: Supply loose equipment, spare parts and accessories as required for normal operation and routine maintenance of the systems. Supply is to include, but is not limited to, the following:
	1. Loose Equipment: Operating handles, emergency brake release keys and the like.
	2. Spare Parts: One complete set of main contacts and control coil for each type of power contactor, solid-state PC cards, contacts and control coils for each type of control relay, two each of transistors, diodes, rectifiers, resistors, etc. used in ...
	3. Tools and Accessories: Tools and equipment required for routine checking, maintenance, testing, and control of installations, with appropriate portable measuring and test instruments.

	B. Identification: Parts are to be packed in sealed plastic bags with identifying labels and factory part list numbers.

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications: Elevator manufacturer.
	B. Source Limitations: Obtain elevators from single manufacturer.
	1. Major elevator components, including driving machines, controllers, signal fixtures, door operators, car frames, cars, and entrances, shall be manufactured by single manufacturer.
	2. All Elevator accessories have to be from the manufactures of elevator.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle materials, components and equipment in manufacturer's protective packaging. Store materials, components, and equipment off of ground, under cover, and in a dry location

	1.11 COORDINATION
	A. Coordinate installation of sleeves, block outs, elevator equipment with integral anchors, and other items that are embedded in concrete or masonry for elevator equipment. Furnish templates, sleeves, elevator equipment with integral anchors, and ins...
	B. Coordinate locations and dimensions of other work relating to electric traction elevators including pit ladders; sumps and floor drains in pits; entrance subsills; electrical service; and electrical outlets, lights, and switches in hoist ways, pits...

	1.12 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace elevator work that fails in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, operation or control system failure, including excessive malfunctions; performances below specified ratings; excessive wear; unusual deterioration or aging of materials or finishes; unsafe conditions; need ...
	2. Warranty Period: 3 year from date of Substantial Completion
	a. 5 years for motors
	b. 3 years for cabined accessories
	c. 3 years for pit accessories
	d. 3 years for control accessories




	PART2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements.

	2.2 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with ASME A17.1/CSA B44.
	B. Accessibility Requirements: Comply with Section 407 in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and with ICC A117.1
	C. Seismic Performance: Elevator system shall withstand the effects of earthquake motions determined according to the Uniform Building Code 1997 Zone 2A and shall comply with elevator safety requirements in ASME A17.1/CSA B44.
	1. The term "withstand" means "the system will remain in place without separation of any parts when subjected to the seismic forces specified and the system will be fully operational after the seismic event."
	2. Provide earthquake equipment required by ASME A17.1/CSA B44.
	3. Elevator Component Importance Factor: 1.5 for the Air Traffic Control Tower elevators and 1.0 for the rest of the project’s elevators.


	2.3 ELEVATORS
	A. Elevator System, General: Manufacturer’s standard elevator systems. Unless otherwise required, manufacturer's standard components shall be used, as included in standard elevator systems and as required for complete system.
	B. Elevator Description:
	1. Group Number: as per the design drawings.
	2. Elevator Numbers: as per the design drawings.
	3. Emergency Elevator Numbers:   as per the design drawings. In general, at least one elevator per each elevator duct shall be connected to emergency supply.
	4. Service Elevator Numbers: as per the design drawings.
	5. Machine Location:  Machine room above hoist way or Hoist way; no machine room are provided as shown on drawings.
	6. Machine Type: Gearless traction according to machine room location and elevator speed.
	7. Motor have to be 3- phase 400V/60 HZ
	8. Accessories of the car have to be 1-Phase 230 V
	9. Rated Load:  as per the design requirements and traffic calculations subject to the Engineer’s approval.
	10. Freight Loading Class for Service Elevator(s): Class A.
	11. Rated Speed: (1.0 m/s) minimum and as per the design requirements.
	12. Operation System: Selective-collective automatic operation for single elevators, while Group automatic operation , Group automatic operation with demand-based dispatching, and Destination-based group automatic operation for multiple elevators (acc...
	13. Auxiliary Operations:
	a. Standby power operation
	b. Standby-powered lowering
	c. Battery-powered lowering
	d. Earthquake Emergency Operation: Comply with requirements in ASME A17.1/CSA B44
	e. Automatic dispatching of loaded car
	f. Nuisance call cancel
	g. Priority service at all floors as per the design drawings/ requirements
	h. Independent service for all cars in group
	i. Loaded-car bypass
	j. Distributed parking

	14. Security Features: Card-reader operation (as required for special floors access to control the operation of the elevators passing through different security zones as per the design drawings/ requirements), Keyswitch operation,   Keypad operation, ...
	15. Hoist way Entrances:

	C. As per specified in design drawing and Subject to compliance with requirements

	2.4 TRACTION SYSTEMS
	A. Elevator Machines: Variable-voltage, variable-frequency, ac-type hoisting machines and solid- state power converters.
	1. Regenerated power have to be absorbed by resistors. (Or As Agreed by client Representative in Site)

	B. Fluid for Hydraulic Buffers: If using hydraulic buffers, use only fire-resistant fluid.
	C. For accident Shock absorption using:
	1. Hydraulic buffers
	2. Zippers
	3. Rubbers

	D. Inserts: Furnish required concrete and masonry inserts and similar anchorage devices for installing guide rails, machinery, and other components of elevator work. Device installation is specified in another Section.
	E. Machine Beams: Provide framing to support elevator hoisting machine and deflector sheaves from the building structure. Comply with Division 05 Section "Metal Fabrications" for materials and fabrication.
	F. Car Frame and Platform: Bolted- or welded-steel units.
	G. Guides: Roller guides or polymer-coated, non-lubricated sliding guides. Provide guides at top and bottom of car and counterweight frames.
	H. The lift contractor is responsible for the following:
	1. Interface unit for fire alarm and BMS (IF FOUND)
	2.  Signs for Motor room
	3. Telephone AND Data link


	2.5 OPERATION SYSTEMS
	A. General: Provide manufacturer's standard microprocessor operation systems as required to provide type of operation.
	B. Group Automatic Operation with Demand-Based Dispatching: Provide reprogrammable group automatic system that assigns cars to hall calls based on a dispatching program designed to minimize passenger waiting time. System automatically adjusts to deman...
	1. Products: Subject to compliance with requirements.

	C. Destination-Based Group Automatic Operation
	1. Products: Subject to compliance with requirements.

	D. Auxiliary Operations: In addition to primary operation system features, provide the following operational features for elevators where required:
	1. Single-Car Standby Power Operation: On activation of standby power, car is returned to a designated floor and parked with doors open.
	2. Car can be manually put in service on standby power, either for return operation or for regular operation, by switches in control panel located at the control room. Manual operation causes automatic operation to cease.
	3. Single-Car Standby-Powered Lowering: On activation of standby power, if car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down.
	4. Single-Car Battery-Powered Lowering: If power fails and car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down. System includes ...
	5. Group Standby Power Operation: On activation of standby power, cars are returned to a designated floor and parked with doors open.  One car is returned at a time, with priority given to loaded cars. If a car cannot be returned after two attempts, i...
	6. Group Standby Power Operation: On activation of standby power, cars are returned, one at a time, to a designated floor and parked with doors open. If a car cannot be returned, it is removed from the system. When all cars have been returned or remov...
	7. Group Battery-Powered Lowering: If power fails, cars that are at a floor remain at that floor, open their doors, and shut down. Cars that are between floors are lowered one at a time to the next floor below, open their doors, and shut down. System ...
	8. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of rated capacity, doors begin closing.
	9. Nuisance Call Cancel: When car calls exceed a preset number while car load is less than a predetermined weight, all car calls are canceled. Preset number of calls and predetermined weight can be adjusted.
	10. Loaded-Car Bypass: When car load exceeds 80 percent of rated capacity, car responds only to car calls, not to hall calls.
	11. Distributed Parking: When cars are not required for response to calls, they are parked with doors closed and distributed in predetermined zones throughout the building. One zone shall include the main floor and adjacent floors; remaining floors sh...
	12. Independent Service:  Key switch in car-control station removes car from group operation and allows it to respond only to car calls. Key cannot be removed from keys witch when car is in independent service. When in independent service, doors close...
	13. Priority Service: Service is initiated by a keys witch, card reader, or remote switch at designated floors as per the design / operator requirement.
	One elevator is removed from group operation and directed to the floor where service was initiated.
	14. On arriving at the floor, elevator opens its doors and parks and a lighted sign directs passengers to exit elevator. Car is placed in operation by selecting a floor and pressing door close button or by operating keys witch to put car in independen...

	E. Security Features: Provide the following security features, where required.  Security features shall not affect emergency firefighters' service.
	1. Card-Reader Operation: System uses card readers at car-control stations to authorize calls. Security system determines which landings and at what times calls require authorization by card reader. Provide required conductors in traveling cable and p...
	a. Security access system equipment is specified in Division 28 Section "Access Control."

	2. Keys witch Operation: Push buttons are activated and deactivated by security keys witches at car-control stations. Key is removable only in deactivated position.
	3. Keypad Operation: Allows each landing to be restricted or unrestricted.    When a restricted landing button is pressed, a "Restricted Floor" lamp lights and remains lit until landing access code has been entered into a keypad or predetermined time ...
	a. Access codes are programmed at each car operating panel using a security keys witch. Keypad operation can be activated and deactivated by security keyswitch at main landing.



	2.6 DOOR REOPENING DEVICES
	A. Infrared Array: Provide door reopening device with uniform array of 36 or more microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of one or more light beams shall cause doors to stop and reopen.
	B. Doors have to be Reopening when door drive signs maintained Torque.
	C. Nudging Feature: After car doors are prevented from closing for predetermined adjustable time, through activating door reopening device, a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy.

	2.7 CAR ENCLOSURES
	A. As per specified in design drawing and Subject to compliance with requirements

	2.8 HOISTWAY ENTRANCES
	A. Hoist way Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-frame hoist way entrances complete with track systems, hardware, sills, and accessories. Frame size and profile shall accommodate hoist way wall construction
	B. Fire-Rated Hoist way Entrance Assemblies: Door and frame assemblies shall comply with NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on testing at as close-to-neutral pressur...
	1. Fire-Protection Rating: 1-1/2 hours insert rating.

	C. Materials and Fabrication: As per specified in design drawing and Subject to compliance with requirements

	2.9 SIGNAL EQUIPMENT
	A. General: Provide hall-call and car-call buttons that light when activated and remain lit until call has been fulfilled. Fabricate lighted elements with LEDs.
	B. Car-Control Stations: Provide manufacturer's standard recessed car-control stations. Mount in return panel adjacent to car door unless otherwise required.
	1. Mark buttons and switches for required use or function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	C. Swing-Return Car-Control Stations: Provide car-control stations mounted on rear of hinged return panel adjacent to car door and with buttons, switches, controls, and indicator lights projecting through return panel but substantially flush with face...
	1. Mark buttons and switches for function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	D. Emergency Communication System: Two-way voice communication system, with visible signal, which dials preprogrammed number of monitoring station and does not require handset use.  System is contained in flush-mounted cabinet, with identification, in...
	E. Firefighters' Two-Way Telephone Communication Service: Provide flush-mounted cabinet in each car and required conductors in traveling cable for firefighters' two-way telephone communication service specified in Division 28 Section “Digital, Address...
	F. Car Position Indicator: Provide illuminated, digital-type car position indicator, located above car door or above car-control station. Also, provide audible signal to indicate to passengers that car is either stopping at or passing each of the floo...
	G. Hall Push-Button Stations: Provide one hall push-button station at each landing for each single elevator or group of elevators, but not less than one station for each four elevators in a group.
	1. Provide manufacturer's standard wall-mounted units.
	2. Equip units with buttons for calling elevator and for indicating desired direction of travel. For destination based systems, provide a signaling system to verify floor selection, where destination registration is required, and to direct passengers ...
	3. Provide telephone jack in each unit for firefighters' two-way telephone communication service specified in Division 28 Section "Digital, Addressable Fire-Alarm System."

	H. Standby Power Elevator Selector Switches: Provide switches, as required by ASME A17.1/CSA B44. Adjacent to switches, provide illuminated signal that indicates when normal power supply has failed.
	I. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position indicators for each elevator, clearly labeled with elevator designation; include illuminated signal that indicates when elevator is operational and when it is at t...
	J. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with text and graphics as required by authorities having jurisdiction, indicating that in case of fire, elevators are out of service and exits should be used in...

	2.10 FINISH MATERIALS
	A. As per specified in design drawing and Subject to compliance with requirements

	2.11 CENTRAL MONITORING SYSTEM
	A. Generally: Provide a central monitoring system capable of monitoring all the operational functions and record the events. System shall be able to monitor elevators, escalators, moving walkways, dumbwaiters and any other specified conveying system. ...
	B. System shall use an open protocol and architecture to which conveying systems manufacturers shall comply in terms of integration, interface, and real-time monitoring capability of operational functions and recording the events. System shall be capa...
	C. The system shall be capable of ensuring, at least, the following features:
	D. System shall consist, in addition to the central equipment, of workstations (number depending on manufacturer’s standard), etc.
	E. Interfacing: Proposed system shall be capable of interfacing with all existing equipment. Inter- facing points shall be identified.
	F. Integration: Manufacturer shall provide software integration, as an option, from the central monitoring system to the proposed BMS (IF FOUND).
	G. BMS (IF FOUND) interface: Elevators central monitoring system shall interface to the Management Level Network through a BACnet/IP to third party gateway. The gateway shall be provided by the elevators supplier and shall be connected into the Manage...
	The BMS (IF FOUND) contractor shall obtain a list of the BACnet object IDs/names from the elevators supplier.

	2.12 SAFETY EQUIPMENT
	A. Over Travel: Over travel limit switches shall be provided at the top and bottom of the terminal landings, to disconnect the power supply and apply brakes to bring the car to safe stop position in the event of an over travel in either direction.
	B. Evacuation Devices: Provision shall be made to move the car automatically and / or manually from the controller, to a nearest landing in either direction (depending on load conditions) to facilitate evacuation of passengers during the power failure.
	C. Fireman Emergency Operation: Fireman emergency operation key switch shall be installed near the entrance on the main landing and shall operate any one of the elevators under conditions of emergency, in the event of fire.
	D. Fire Detection Operation: A potential free contact provided in each lift controller to be connected to the building Fire Alarm System that will initiate all lifts to ground with open doors and shut down in case of a fire.


	PART3 - EXECUTION
	3.1 EXAMINATION
	A. Examine elevator areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	Examine hoist ways, hoist way openings, pits, and machine rooms as constructed; verify critical dimensions; and examine supporting structure and other conditions under which elevator work is to be installed.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions.

	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing: On completion of elevator installation and before permitting elevator use (either temporary or permanent), perform acceptance tests as required and recommended by ASME A17.1/CSA B44 and by governing regulations and agencies.
	B. Operating Test: Load each elevator to rated capacity and operate continuously for 30 minutes over full travel distance, stopping at each level and proceeding immediately to the next. Record temperature rise of elevator machine during 30-minute test...
	C. Advise Owner, Construction Manager, and authorities having jurisdiction in advance of dates and times that tests are to be performed on elevators.

	3.4 PROTECTION
	A. Temporary Use: Comply with the following requirements for each elevator used for construction purposes:
	1. Provide car with temporary enclosure, either within finished car or in place of finished car, to protect finishes from damage.
	2. Provide strippable protective film on entrance and car doors and frames.
	3. Provide padded wood bumpers on entrance door frames covering jambs and frame faces.
	4. Provide other protective coverings, barriers, devices, signs, and procedures as needed to protect elevator and elevator equipment.
	5. Do not load elevators beyond their rated weight capacity.
	6. Engage elevator Installer to provide full maintenance service. Include preventive maintenance, repair or replacement of worn or defective components, lubrication, cleanup, and adjustment as necessary for proper elevator operation at rated speed and...
	7. Engage elevator Installer to restore damaged work, if any, so no evidence remains of correction.  Return items that cannot be refinished in the field to the shop, make required repairs and refinish entire unit, or provide new units as required.


	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate, adjust, and maintain elevator(s).
	B. Check operation of elevator with Owner’s personnel present before date of Substantial Completion and again not more than one month before end of warranty period. Determine that operation systems and devices are functioning properly.

	3.6 MAINTENANCE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 36 months' full maintenance by skilled employees of elevator Installer. Include monthly preventive maintenance, repair, or replacement of worn or de...
	1. Perform maintenance during normal working hours.
	2. Include 24-hour-per-day, 7-day-per-week emergency callback service with response time of two hours or less.




	210513 - Common Motor Requirements for Fire Suppression Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.
	B. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40  C and at altitude of 7T1000 m7T above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering ...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multi-Speed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multi-Speed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Re-greasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	K. Enclosure Material: Cast iron for motor frame sizes 324T  and larger; rolled steel for motor frame sizes smaller than 324T .

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motor Used with Reduced-Voltage and Multi-Speed Controllers: Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motor Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multi-Speed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset whe...


	PART 3 -  EXECUTION (NOT USED)

	210517 - Sleeves and Sleeve Seals for Fire-Suppression Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems.”
	4. Division 21 Section “Fire-Suppression Standpipes.”
	5. Division 21 Section “Electrical Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 – PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel collar; zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped and smooth outer surface with nailing flange for attaching to wooden forms.

	2.2 SLEEVE-SEAL SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates: Carbon steel or Stainless steel.
	3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating or Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Presealed Systems.

	B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match piping OD.

	2.4 GROUT
	A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink; recommended for interior and exterior applications.
	C. Design Mix: 6T34.5-MPa6T, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 – EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 6T25-mm6T annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs and concrete walls as new slabs and walls are constructed.
	1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
	2. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 6T50 mm6T above finished floor level.

	3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 6T6.4-mm6T annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for size, depth, and location of joint. Comply with requirements for sealants specified in Division 07 Section "Joint Sealants."

	E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Division 07 Section "P...

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assemble sleeve-seal system components, and install in annu...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.

	3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls Above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves and Galvanized-steel-pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.


	3. Concrete Slabs above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-pipe sleeves.

	4. Interior Partitions:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-sheet sleeves.





	210518 - Escutcheons for Fire-Suppression Piping
	PART 1 – GENERAL
	1.1   RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Foam-Water Systems.”
	3. Division 21 Section “Fire-Suppression Standpipes.”
	4. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	5. Division 21 Section “Electric Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 - PRODUCTS
	2.1 ESCUTCHEONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and setscrew fastener.
	C. One-Piece, Deep Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	D. One-Piece, Stamped Steel Type: With chrome-plated finish and spring-clip fasteners.
	E. Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with concealed hinge and setscrew.
	F. Split-Plate, Stamped Steel Type: With chrome-plated finish, concealed and exposed-rivet hinge and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
	B. Split-Casting Floor Plates: Cast brass with concealed hinge.


	PART 3 – EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings and finished floors.
	B. Install escutcheons with ID (inside diameter) to closely fit around pipe, tube, and insulation of piping and with OD (outside diameter) that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	d. Bare Piping in Unfinished Service Spaces:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	e. Bare Piping in Equipment Rooms:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	210520 - Hangers and Supports for Fire Protection Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Pipe rings.
	4. Concrete anchors.
	5. Fasteners.
	6. Pipe stands.
	7. Equipment supports.
	8. Hanger rods.

	B. Related Sections:
	1. Division 21 Section “Wet Pipe Sprinkler Systems.”


	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Utilize an installer having demonstrated experience on projects of similar size and complexity and possessing documentation proving successful completion of sprinkler system training.
	B. Hangers and supports for fire protection piping shall be listed and labeled by Underwriters Laboratories and FM Global.
	C. Steel pipe hangers and supports shall have the manufacturer’s name, part number, and applicable size stamped in the part itself for identification.
	D. Hangers and supports shall be designed and manufactured in conformance with MSS SP 58.
	E. Supports for sprinkler piping shall be in conformance with NFPA 13.
	F. Regulatory Requirements and Approvals: Provide hangers and supports that comply with requirements of the following:
	1. NFPA 13, “Standard for the Installation of Sprinkler Systems.”
	2. NFPA 14, “Standard for the Installation of Standpipe and Hose Systems.”
	3. NFPA 2001, “Clean Agent Fire Extinguishing Systems.”
	4. NFPA 11, “Deluge Foam-Water Sprinkler Systems and Foam-Water Spray Systems.”
	5. NFPA-16, “Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.

	G. Certifications: Provide letters of certification as follows.
	1. Installer will utilize skilled workers holding a trade qualification license or equivalent or apprentices under the supervision of a licensed tradesperson.

	H. The components of hanger assemblies that directly attach to the pipe or to the building structure except steel hanger rods shall be listed by UL and approved by FM Global.
	I. Non-ferrous components that have been proven by fire tests to be adequate for hazard application shall be listed for the purpose.
	J. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer / supplier but in no case less than one year ...

	1.4 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings, include rated capacities and include section modules information for trapeze hangers.
	B. Shop Drawings: All hanger types and locations shall be indicated on the shop drawings.

	PART 2 – PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	2.2 HANGERS AND SUPPORT PIPING
	A. Trapeze Hangers:
	1. The minimum size of steel angle or pipe span between purlins or joists shall be such that section modulus shall not exceed section modulus of trapeze member as shown in the NFPA-13.

	B. The trapeze member shall be secured to prevent slippage.
	C. All components of each hanger assembly that attaches to the trapeze member shall be sized to support the suspended sprinkler pipes in accordance with NFPA-13.
	D. Any other sizes or shapes giving greater section modulus shall be acceptable.

	2.3 HANGER RODS
	A. Hanger rods shall be of 8mm diameter for pipes 25-100 mm diameter and 13 mm diameter for pipes 150 – 250 mm diameter except where pitch of the branch line pipes is 150 mm in 300 mm or greater.

	2.4 FASTENERS IN CONCRETE
	A. The listed inserts in concrete and listed post-installed anchors to support hangers shall be used for mains and branch lines.
	B. Post-installed anchors shall not be used in cinder concrete except for branch lines where the post-installed anchors are alternated with through-bolts or hangers attached to beams.
	C. Post-installed anchors shall be installed in a horizontal position in the sizes of concrete beams.
	D. Holes for post-installed anchors in the side of beams shall be above the centerline of the beam or above the bottom reinforcement steel rods.
	E. Holes for post-installed anchors used in the vertical position shall be drilled to provide uniform contact with the shield over its entire circumference.
	F. The depth of the post-installed anchor hole shall not be less than specified for the type of shield used.

	2.5 POWDER DRIVEN STUDS
	A. Powder-driven studs, welding studs and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increase couplings shall be attached directly to the powder-driven studs.

	2.6 FASTENERS IN STEEL
	A. Powder-driven studs, welding studs, and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increaser couplings shall be attached directly to the powder-driven studs or welding studs.
	D. Welding studs or other hanger parts shall not be attached by welding to steel less than U.S. Standard, 12 gauge 7T2.78 mm7T.

	2.7 COPPER TUBING SUPPORTS
	A. Hangers shall be sized to fit copper tubing outside diameters.
	1. Adjustable steel swivel ring (band type) hanger.
	2. Malleable iron ring hanger, B-Line B3198RCT or hinged ring hanger.
	3. Malleable iron split-ring hanger with eye socket.
	4. Adjustable steel clevis hanger.


	2.8 ACCESSORIES
	A. Hanger rods shall be threaded at both ends or continuous threaded rods of circular cross section.  Use adjusting locknuts at upper attachments and hangers.  No wire, chain, or perforated straps are allowed.

	2.9 FLEXIBLE SPRINKLER HOSE FITTINGS
	A. Listed flexible sprinkler hose fittings and their anchoring components intended for use in installations connecting the sprinkler system piping to sprinklers shall be installed in accordance with the requirements of the listing, including any insta...
	B. Where flexible hose fittings exceed 1.83 m in length and are supported by a suspended ceiling a hanger(s) attached to the structure shall be required to ensure that the maximum unsupported length does not exceed  7T1.83 m7T.
	C. Where flexible sprinkler hose fittings are used to connect sprinklers to branch lines in suspended ceilings, a label limiting relocation of the sprinkler shall be provided on the anchoring component.
	D. Relocation of flexible sprinkler hose fittings shall only be performed by qualified and licensed individuals.


	PART 3 – EXECUTION
	3.1 HANGERS
	A. Sprinkler piping shall be substantially supported from the building structure, which must support the added load of the water-filled pipe plus a minimum of 7T114 kg7T applied at the point of hanging, except when pipes are supported in accordance wi...
	B. Trapeze hangers shall be used where necessary to transfer loads to appropriate structural members.
	C. Powder-driven studs shall not be used in steel of less than 19mm total thickness.
	D. Fasteners used to support sprinkler system piping shall not be attached to ceiling of gypsum or other similar soft material.
	E. Hangers for supporting copper or steel sprinkler pipes shall be either galvanized or provided with insulating materials.
	F. Sprinkler pipes shall be supported either from the building structure or from the ductwork supports when sprinkler pipes are installed below ductwork provided the ductwork supports are capable of supporting ductwork and load specified in the Paragr...
	G. Distance between a hanger and the centerline of an upright sprinkler shall not be less than 65mm.
	H. Do not support piping from other pipes, ductwork or other equipment that is not in building structure.
	I. The unsupported length between the end sprinkler in a pendent position or drop nipple and the last hanger on the branch line shall not be greater than  7T305 mm7T for steel pipe or  7T152 mm7T for copper pipe.
	J. The cumulative horizontal length of an unsupported armover to a sprinkler, sprinkler drop, or sprig shall not exceed  7T610 mm7T for steel pipe or  7T305 mm7T for copper tube or armover to sprinkler in the pendent portion when the system pressure e...

	3.2 SUPPORT OF RISERS
	A. Risers shall be supported by riser clamps or by hangers located on the horizontal connections within  7T610 mm7T of the centerline of the riser.
	B. Riser clamps supporting risers by means of set screws shall not be used.
	C. Riser clamps anchored to walls using hanger rods in the horizontal position shall not be permitted to vertically support risers.

	3.3 MULTI-STORY BUILDINGS
	A. In multistory buildings, riser supports shall be provided at the lowest level, at each alternate level above, above and below offsets and at the top of the riser.
	B. Supports above the lowest level shall also restrain the pipe to prevent movement by an upward thrust where flexible fittings are used.
	C. The risers offset and/or do not rise from the ground, the first ceiling level above the offset shall constitute the first level of riser support.
	D. Distance between supports for risers shall not exceed  7T7.6 m7T.

	3.4 PIPE STANDS
	A. Pipe stands shall be sized to support a minimum of 5 times the weight of the water-filled pipe, plus 7T114 kg7T.
	B. Where pipe stands are utilized, they shall be approved.

	3.5 CONCRETE INSERTS
	A. Provide inserts for placement in formwork before concrete is poured.
	B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	C. Where concrete slabs form finished ceilings, provide inserts to be flush with slab surface.
	D. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 100mm.

	END OF SECTION 210520


	210548 - Vibration and Seismic Controls
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 DESCRIPTION
	A. Water based fire protection systems shall be protected against damage from earthquakes.  Earthquake bracing and restraints on the piping shall be installed such that spray pattern of the sprinklers are not obstructed.
	B. Listed flexible pipe couplings joining grooved end pipe shall be provided as flexure joints to allow individual sections of piping 6T65 mm6T or larger to move differentially with the individual sections of the building to which it is attached.  Cou...
	C. Flexible couplings for drops to hose lines, rack sprinklers, and mezzanines shall be installed regardless of pipe sizes as follows:
	1. Within 6T610 mm6T of the top of the drop.
	2. Within 6T610 mm6T above the uppermost drop support attachment, where drop supports are provided to the structure, rack, or mezzanine.
	3. Within 6T610 mm6T above the bottom of the drop where no additional drop support is provided.
	4. An approved seismic separation assembly shall be installed where sprinkler piping, regardless of size, crosses building seismic separation joints at ground level and above.  Seismic separation assemblies shall consist of flexible fittings or flexib...


	1.3 SUMMARY
	A. This Section includes the following:
	1. Restraining braces.
	2. Factory finishes.


	1.4 DEFINITITIONS
	A. UBC:  Uniform Building Code.
	B. SDB:  Seismic Design for Building.
	C. SBC:  Saudi Building Code.
	D. ICC ES:  ICC Evaluation Service.

	1.5 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:
	1. Site Class as Defined in the UBC:  Seismic zone.


	1.6 SUBMITTALS
	A. Refer to Division 01 Section “Submittal Procedure”.
	B. Product Data: For the following:
	1. Include rated load, rated deflection and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an evaluation service member of ICC-ES, UBC or SDB and an agency acceptable to Local Civil Defense.
	b. Annotate to indicate application of each product submitted and compliance with requirements.


	C. Delegated-Design Submittal: For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible fo...
	1. Design Calculations: Calculate static and dynamic loading due to equipment weight and operation, seismic forces required to select vibration isolators, seismic restraints, and for designing vibration isolation bases.
	2. Seismic-Restraint Details:
	a. Design Analysis: To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
	b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the restrained items and to the structure. Show attachment locations, methods and spacings.  Identify components, list their strengths, and indicate directions and v...
	c. Pre-Approval and Evaluation Documentation: By an evaluation service member of Uniform Building Code or Seismic Design for Buildings and an agency acceptable to Local Civil Defense, showing maximum ratings of restraint items and the basis for approv...


	D. Welding certificates.
	E. Qualification Data: For professional engineer and testing agency.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to Loca...
	B. Comply with seismic-restraint requirements in the Saudi Building Code and NFPA 13 unless requirements in this Section are more stringent.
	C. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval by another agency acceptable to Local Civil Defense, showing maximum seismic-restraint ratings.  Ratings based on independen...
	E. Comply with all the seismic bracing and earthquake protection requirements of NFPA-13, “Standard for the Installation of Sprinkler Systems.”
	F. Uniform Building Code.
	G. Seismic Design For Building.
	H. Saudi Building Code.
	I. Local Civil Defense.

	PART 2 – PRODUCTS
	2.1 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work.
	B. General Requirements for Restraint Components: Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and wi...
	D. Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod.
	E. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	F. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	G. Resilient Isolation Washers and Bushings: One-piece, molded, oil and water-resistant neoprene, with a flat washer face.
	H. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ...
	I. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for inte...

	2.4 FACTORY FINISHES
	A. Finish:
	1. Manufacturer's standard prime-coat finish ready for field painting.
	2. Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	a. Powder coating on springs and housings.
	b. All hardware shall be galvanized.  Hot-dip galvanized metal components for exterior use.
	c. Baked enamel or powder coat for metal components on isolators for interior use.
	d. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.



	PART 3 – EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	B. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.
	C. Provide minimum of 50 mm clearance for pipes DN 25-65 diameter and 100 mm for pipes DN 100 and larger around pipes extending through walls, floors and foundations including drain and fire department connection.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Comply with all seismic requirements per NFPA-13.
	B. Equipment Restraints:
	1. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 6T3.2 mm6T.
	2. Install seismic-restraint devices using methods approved by an evaluation service member of ICC-ES and an agency acceptable to Local Civil Defense providing required submittals for component.

	C. Piping Restraints:
	1. Comply with requirements in MSS SP-127 and NFPA 13 and NFPA-14.
	2. Space lateral supports a maximum of 6T12 m6T o.c., and longitudinal supports a maximum of 6T24 m6T o.c.
	3. Brace a change of direction longer than6T 3.7 m6T.

	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to Local Civil Defense providing required submittals for component.
	F. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	G. Wire used for restraint shall be located within 6T610 mm6T of a hanger.  The hanger closest to a wire restraint shall be of a type that resists upward movement of a branch line.
	H. Branch lines shall be laterally restrained.  The end sprinkler on a line shall be restrained against excessive vertical and lateral movement.
	I. Where the branch lines are supported by rods less than 6T152 mm6T long measured between the top of the pipe and the point of attachment to the building structure.
	J. Sprigs 6T1.2 m6T or longer shall be restrained against lateral movement.
	K. Drilled-In Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...



	210553 - Identification for Fire Protection and Equipment
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve tags.
	5. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed content for each label.
	D. Valve Schedules: Valve numbering scheme.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each piping system to include in maintenance manuals.

	PART 2 – PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Letter Color: White.
	3. Background Color: Red.
	4. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	5. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	6. Fasteners: Stainless-steel rivets or self-tapping screws.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment-Label Schedule: For each item of equipment to be labeled, on 6TA46T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Sect...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multi-layer, multi-color, plastic labels for mechanical engraving, 6T3.2 mm6T thick, with predrilled holes for attachment hardware.
	B. Letter Color: White.
	C. Background Color: Red.
	D. Maximum Temperature: Able to withstand temperatures up to 6T71  C6T.
	E. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	F. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Pre-printed, color-coded, with lettering indicating service and showing flow direction.
	B. Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe-Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; pipe size; and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size: At least 6T38 mm6T high.

	D. Pipe-Label Colors:
	1. Background Color:  Red.
	2. Letter Color:  White.


	2.4 VALVE TAGS
	A. Valve Tags: Stamped or engraved with 6T6.4-mm6T letters for piping-system abbreviation and 6T13-mm6T numbers.
	1. Tag Material: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Fasteners: Brass beaded chain.
	3. Valve Tag Color: Red.
	4. Letter Color: White.

	B. Valve Schedules: For each piping system, on 6TA46T bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and varia...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.5 WARNING TAGS
	A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size: Approximately 6T100 by 178 mm6T.
	2. Fasteners: Brass grommet and wire.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Yellow background with black lettering.



	PART 3 – EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents and incompatible primers, paints and encapsulants.

	3.2 LABEL INSTALLATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install or permanently fasten labels on each major item of mechanical equipment.
	D. Locate equipment labels where accessible and visible.
	E. Piping Color Coding: Painting of piping is specified in Division 09 Section "High-Performance Coatings."
	F. Stenciled Pipe-Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping system.
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	G. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection excluding short takeoffs.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 6T15 m6T along each run.  Reduce intervals to 6T7.6 m6T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.3 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems.  List tagged valves in a valve-tag schedule.
	B. Valve-Tag Application Schedule: Tag valves according to size, shape and with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
	1. Valve-Tag Size and Shape:
	a. Fire-Suppression Standpipe: 6T38 mm6T, round.
	b. Wet-Pipe Sprinkler System: 6T38 mm6T, round.
	c. Dry-Pipe Sprinkler System: 6T38 mm6T, round.
	d. Foam Water System: 6T38 mm6T, round.
	e. Clean-Agent Fire Extinguishing System: 6T38 mm6T, round.



	3.4 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.  Signage shall be in English and in local language.



	211100 - Facility Fire-Suppression Water Service Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fire-suppression water-service and underground piping and related components outside the building and service entrance piping through wall into the building and private site fire hydrants.
	B. Utility-furnished products that will be furnished to the site, ready for installation.
	C. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for fire-suppression standpipes inside the building.
	2. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe fire-suppression sprinkler systems inside the building.
	3. Division 21 Section "Foam-Water Systems" for AFFF piping.
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps and pressure-maintenance pumps.
	5. Division 21 Section “Common Work Results for Fire Suppression.”


	1.3 REFERENCES
	A. ASME – American Society of Mechanical Engineers:
	1. B16.1 Cast Iron Pipe Flanges and Flanged Fittings
	2. B16.4 Gray Iron Threaded Fittings

	B. ASTM – American Society of Testing and Materials:
	1. A48 Specification for Gray Iron Castings
	2. A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped Zinc - Coated Welded and Seamless (Replaces A120)
	3. A536 Specification for Ductile Iron Castings
	4. B62 Specification for Composition Bronze or Ounce Metal Castings
	5. D2774 Standard Practice for Underground Installation of Thermoplastic Pressure Piping
	6. F417 Standard Specification for Polyethylene (PE) Plastic Pipe (S.D.R. – PR) Based on Outside Diameter
	7. F477 Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	C. AWWA – American Water Works Association:
	1. C11.1 Rubber Gasket Joints for Ductile Iron Pipe and Fittings
	2. C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C105 Polyethylene Encasement for Ductile-Iron Piping for Water and Other Liquids
	4. C110 Ductile-Iron and Gray-Iron Fittings, 75 mm Through 1220 mm, for Water and Other Liquids
	5. C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	6. C115 Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	7. C116 Standard for Protective Fusion-Bonded Epoxy Coating for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service
	8. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water and Other Liquids
	9. C153/A21.53 Ductile-Iron Compact Fittings, 75 mm Through 406 mm, for Water and Other Liquids
	10. C207 Steel Pipe Flanges for Waterworks Service - Sizes 100 mm Through 3,600 mm.
	11. C500 Metal-Seated Gate Valves for Water Supply Service
	12. C502 Dry-Barrel Fire Hydrants
	13. C504 Rubber-Seated Butterfly Valves
	14. C509 Resilient-Seated Gate Valves for Water Supply Service
	15. C512 Air-Release, Air/Vacuum, and Combination Air Valves for Waterworks Service
	16. C515 Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Service
	17. C550 Protective Epoxy Interior Coating for Valves and Hydrants
	18. C600 Standard for Installation of Ductile-Iron Water Mains and Their Appurtenances
	19. C651 Disinfecting Water Mains
	20. C800 Underground Service Line Valves and Fittings
	21. C906 Polyethylene (PE) Pressure Pipe and Tubing, 100 mm to 1600 mm Water Distribution and Transmission

	D. Saudi Building Code.
	E. NFPA – National Fire Protection Association:
	1. NFPA 24 Standard for the Installation of Private Fire Service Mains and Their Appurtenances
	2. NFPA 13 Standard for Sprinkler System Installation

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated, submit product data or manufacturers specifications including laboratory test reports and other data to show compliance with specifications including specified standards.
	B. Shop Drawings:
	1. Detail layout of underground service piping.

	C. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale.  Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	D. All pipe materials, valves, fittings, equipment, and accessories shall be submitted for approval.  Product data shall indicate the maximum allowable operating pressure of each component and any related manufacturing standard as appropriate.  Produc...
	E. Qualification Data: For qualified installer.
	F. Field quality-control reports.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approval necessary to conduct the work.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA-24.  Include “Contractors Material and Test Certificate for Underground Piping.”
	I. Test Reports: Submit test reports conducted on shop- and field-bolted and welded connections.  Include data on type(s) of tests conducted and test results.
	J. Operation and Maintenance Data: For water service and underground piping specialties to include in emergency, operation and maintenance manuals.
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection design files, calculations, manuals, operating instructions to agree with construction as actually accomplished.  The notation “As-Built” shall be entered in the r...
	2. The as-built files shall show the entire underground fire service layout upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping and underground fire main piping and fire hydrants including materials, hose threads, installation and testing.
	2. Codes and Standards: all work shall comply with the applicable portion of the most current edition of the AWWA Standards referenced in Section 1.03, and NFPA 13, NFPA 24, the most current edition of the IFC and IPC.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. The materials and practices comprising the work shall conform to this and other referenced specifications.  Where this specification conflicts with the requirements of another referenced specification, this specification shall prevail.
	D. All materials used shall not contain any asbestos fibers.
	E. All persons performing or supervising testing shall be qualified by either training or experience to perform such tests.
	F. All material and equipment shall be listed by UL and approved by FM.
	G. Comply with the "Approval Guide," published by FM Global, or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	H. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-suppression water-service piping.
	I. AWWA Publication: American Water Works Association.
	J. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	K. Pipe, fittings, valves and accessories shall be rated and listed for the maximum system pressure.  The use of pressure regulating valves shall not be permissible unless noted otherwise.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings and specialties from moisture and dirt.
	G. Damaged: Do not install damaged, dented or cracked piping and equipment; replace damaged units with new, non-damaged units.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Suppression Water Service Piping: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution...
	1. Notify Local Civil Defense, Insurance Underwriters, Construction Manager, and Owner no fewer than 1 day in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Fire Department, Insurance Underwriters, Construction Manager's, and Owner's written permission.



	PART 2 – PRODUCTS
	2.1 HIGH DENSITY POLYETHYLENE (HDPE) – UNDERGROUND FIRE SERVICE MAIN – PIPE AND FITTINGS
	A. All pipe sizes 100mm thru 250mm shall be single wall, smooth interior and exterior, type S, with the Manning’s “n” rating of 0.012.  The HDPE pipe shall be DR9, Class 200 rated for 13.8 bars and meet or exceed the standards issued by American Assoc...
	1. High Density Polyethylene (HPPE – PE100) Smooth Lined Pipe & Fittings shall be manufactured in accordance with requirements of ASTM F 714 and AWWA C 906, latest edition and FM Global approved.  Type S: This pipe shall have a full circular cross sec...
	2. High Density Polyethylene (HDPE) Smooth Lined Pipe shall be manufactured from virgin PE compounds which conform with the requirements of cell class 435400C as defined and described in ASTM D 3350.
	3. Minimum Pipe Stiffness (PS) at five percent deflection shall be as described in ASTM F 2306, Section 6.3 when tested in accordance with ASTM D2412.
	4. All HDPE Smooth Lined Pipe shall be certified through the AASHTO National Transportation Product Evaluation Program (NTPEP) 3rd Party Certification program.

	B. Fittings: The pipe and fittings shall be shown on drawings.  The fittings shall follow the ASTD 3261 standard specifications for Butt Heat Fusion welded.  The fittings shall meet the requirement of ASTM 3350.
	1. Fittings shall not reduce or impair the overall integrity or function of the pipe line system.
	2. Only the fittings supplied or recommended by the manufacturer shall be used.
	3. Fittings used shall be high density polyethylene fittings DR9 Class 200, 13.8 bar and shall be FM Global approved.

	C. Joints: Pipe joining shall be effected by compressing a gasket between a bell and a spigot, one of which is integrally wound onto the pipe wall with no external weld or fusion.
	1. Piping joints shall consist of in-line integral bell and spigot with rubber gasket that meets ASTM F477.
	2. Water tight joints shall be provided that meet laboratory test in accordance with ASTM Test Method.
	3. Pipe connections to HDPE manholes, fittings and structures shall have a smooth surface suitable for gasket sealing.
	4. End of closed profile pipe shall be factory sealed, to prevent leakage through the profile channel.
	5. Field cutting of closed-profile pipe (except solid wall pipe) shall not be permitted.


	2.2 GATE VALVES
	A. UL-Listed and FM-Approved Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. 6T1200-kPa6T, UL-Listed or FM-Approved, Iron, OS&Y Gate Valves:
	a. Description: Iron body and bonnet, bronze seating material.
	b. Standards: UL 262 and "Approval Guide," published by FM Global, listing.
	c. Pressure Rating: 6T12006T2T kPa2T minimum.
	d. End Connections: Flanged.
	e. Indicator Post Flange: Include on valves used with indicator posts.



	2.3 CHECK VALVES
	A. UL-Listed and FM-Approved Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: Swing-check type with pressure rating, rubber-face checks unless otherwise indicated, and ends matching piping.
	3. Standards: UL 312 and "Approval Guide," published by FM Global, listing.
	4. Pressure Rating: 6T1725 kPa6T (shall be rated for system pressure)


	2.4 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C 857, and made according to ASTM C 858.
	B. Ladder: ASTM A 36/A 36M, steel ladder; or PE-encased steel steps.
	C. Manhole: ASTM A 48/A 48M, Class No. 35A minimum tensile strength, gray-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	D. Manhole: ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	E. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  Include body anchor flange, light-duty cast-iron grate, bottom outlet and integral or field-installed bronze ball or clapper-type backwater valve.

	2.5 FIRE HYDRANTS
	A. UL and FM-Approved, Dry-Barrel Fire Hydrants:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Description: Freestanding, with one 6TDN 1156T and two 6TDN 656T outlets; and with 6T133-mm6T main valve, drain valve, and 6TDN 1506T flanged.  Hydrant shall have cast-iron body and compression-type valve opening against pressure and closing with p...
	3. Standards: UL 246 and "Approval Guide," published by FM Global, listing.
	4. Design: Base valve.


	2.6 FIRE-DEPARTMENT CONNECTIONS (BREECHING INLET)
	A. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 405.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 1200 kPa minimum.
	5. Body Material: Corrosion-resistant metal.
	6. Inlets: 2 Nos at 65 mm valve instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Bottom.
	13. Escutcheon Plate Marking: Similar to “AUTO SPKR & STANDPIPE” (Wet Risers).
	14. Finish: Polished chrome plated.
	15. Outlet Size:


	2.7 ALARM DEVICES
	A. General: UL 753 and "Approval Guide," published by FM Global, listing, of types and sizes to mate and match piping and equipment.
	B. Basis-of-Design Product: Subject to compliance with requirements, manufactured in.
	1. USA
	2. Approved equal.

	C. Water-Flow Indicators: Vane-type water-flow detector, rated for 6T2400-kPa6T working pressure; designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to provide isolated alarm and auxiliary contacts, 7...
	D. Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully open position.  Provide supervisory switches on all the control valves controlling water supplies.
	E. Pressure Switches: Single pole, double throw; designed to signal increase in pressure.

	2.8 CONCRETE
	A. Cast-in-place concrete for use in concrete thrust blocks, valve box and indicator post collars, and other concrete structures required by the contract drawings, shall conform to the requirements of Division 03, Section "Cast-in-Place Concrete".

	2.9 TAPPING
	A. Direct Tapping
	1. Direct tapping is not allowed.


	2.10 THRUST RESTRAINTS
	A. Cast-in-place concrete blocking, clamps and tie rods, shall conform to the requirements of Division 03 Section, "Cast-in-Place Concrete", SNL Standard Drawings, and construction drawings.  Steel or cast-iron hardware shall be fully coated with asph...
	B. Restrained flange adapters shall be made of ductile iron conforming to ASTM A536 and have flange bolt circles that are compatible with ANSIAWWA C115/A21.15.  Restraint for the flange adapter shall consist of a plurality of individually actuated gri...


	PART 3 – EXECUTION
	3.1 EARTHWORK
	A. Comply with excavating, trenching and backfilling requirements in Division 31 Section "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General: Provide water pipe of the size, type and class specified and install at the locations and to the elevations and grades indicated on the contract drawings.
	B. Pipe installation shall be in accordance with the applicable provisions or requirements of the following specifications, drawings and references:
	1. Division 31 Section, “Earthwork”.
	2. Ductile iron pipe installation shall conform to AWWA C600.  Where indicated on the contract drawings, pipe shall be encased in polyethylene film according to AWWA C105.
	3. Install detectable warning tape that can be detected by a standard metal pipe locator on all water line per Division 31, “Earthwork”.

	C. The installation of the fire protection line shall conform to NFPA 24, NFPA 13, and Local Civil Defense requirements.  Fire protection lines shall terminate inside the building with a flange and spigot piece.  The spigot piece shall be plumb with t...
	D. Immediately prior to laying, each pipe section shall be visually inspected for defects or damage.  Any damaged or defective pipe section shall not be used.  Each pipe section shall be cleaned so that the interior and joining surfaces of the pipe ar...
	E. Pipe shall be laid on a smoothly graded prepared subgrade soil foundation true to alignment and grade as indicated on the contract drawings.  The allowable vertical and horizontal tolerance from drawing elevations and alignment shall be 50 mm.  Bel...
	F. Trenching and Backfill:
	1. Trench Type 4: Unless otherwise shown on the drawings the trench for pipe installation shall be Type 4 as defined by AWWA C600.  Pipe bedded in 100 mm of sand, gravel, or crushed stone.  Maximum size of pipe bedding material shall not exceed 13 mm ...
	2. HDPE – PE100 Pipe: The trench width from the bottom of pipe to 305 mm above top of pipe shall not exceed the outside diameter plus 610 mm.  The pipe haunch shall be backfilled so no voids exist and than backfilled in 200 mm maximum lifts.  Unless o...
	3. Minimum depth of cover for water lines shall be 1.5 m from the top of pipe to finished grade (depth of cover shall match existing piping system). Unless otherwise indicated on the contract drawings.
	4. When it is necessary to deflect ductile iron pipe for changes in horizontal or vertical alignment, the amount of deflection shall not exceed 2/3 of the manufacturer's recommended maximum deflection.  A fitting or several shorter lengths of pipe sha...

	G. Joints:
	1. Flanged Joints: Clean the flanged ends to be joined immediately prior to joining.  Only one gasket shall be permitted in a flange joint.  Nuts shall be tightened similar to mechanical joints to within the torque range recommended by the pipe manufa...
	2. Hardware: All nuts and bolts utilized in underground pipe connections shall be stainless steel, high-strength, cast-iron or high-strength, high-grade steel and shall be of the proper size and type for the application in which they are utilized.  Al...

	H. Comply with NFPA 24 for fire-service-main piping materials and installation.
	I. Install HDPE, water-service piping according to AWWA C906 and AWWA M41.
	1. Install encasement for piping according to ASTM A 674 or AWWA C105.

	J. Install piping by tunneling or jacking, or combination of both, under streets and other buildings and obstructions that cannot be disturbed.  Pipes shall be installed in covered trenches when installed under buildings.
	K. Extend fire-suppression water-service piping and connect to water-supply source and building fire-suppression water-service piping systems at locations and pipe sizes indicated.
	1. Terminate fire-suppression water-service piping at building wall until building-water-piping systems are installed. Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to building's fire-suppression water...

	L. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.  Where possible, thrust blocks shall be placed so that...
	M. Comply with requirements in Division 21 Sections for fire-suppression-water piping inside the building.
	N. Install sleeves for piping penetrations of walls, ceilings and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	O. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure rating same as or higher than systems pressure rating for aboveground applications unless otherwise indicated.
	B. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656Tand larger end connections.
	C. Ream ends of tubes and remove burrs.
	D. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes and fittings before assembly.
	E. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with bolts according to ASME B31.9.
	F. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with OD, and with system working pressure.
	G. Do not use flanges or unions for underground piping.

	3.4 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints.  Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.
	2. Locking mechanical joints.
	3. Set-screw mechanical retainer glands.
	4. Bolted flanged joints.
	5. Heat-fused joints.
	6. Pipe clamps and tie rods.

	B. Install anchorages for tees, plugs and caps, bends, crosses, valves and hydrant branches in fire-suppression water-service piping according to NFPA 24 and the following:
	1. Gasketed-Joint, Ductile-Iron, Water Service Piping: According to AWWA C600.
	2. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

	C. All thrust restraint shall be accomplished by mechanical means unless shown otherwise on the contract drawings. Provide mechanical joint restraints at all tees, plugs, caps, bends, reducers, valves and other mechanical joint fittings.  Concrete blo...
	1. Concrete blocking shall be installed in accordance to the requirements of Division 03 Section, "Cast-in-Place Concrete".  Blocks shall be placed in the general shape and to the minimum dimensions indicated on the standard drawings, and shall be pla...
	2. Installation of Mechanical Joints per AWWA C600
	a. Clean the socket and plain end.  Lubrication and additional cleaning should be provided by brushing both the gasket and plain end with soapy water or an approved pipe lubricant meeting the requirements of ANSI/AWWA C111/A21.11, just prior to slippi...
	b. Insert the pipe into the socket and press the gasket firmly into the gasket recess.  Keep the joint straight during assembly.
	c. Push the gland toward the socket and center it around the pipe with the lip against the gasket.  Insert bolts and hand tighten nuts.  Make deflection after joint assembly but before tightening.
	d. Tighten the bolts to the normal range of bolt torque as indicated in the table below while at all times maintaining approximately the same distance between the gland and the face of the flange at all points around the socket.  This can be accomplis...


	D. Hydrants shall be set on flat stones or concrete slabs and shall be provided with small stones (or the equivalent) placed about the drain to ensure drainage.
	E. Where soil is of such a nature that the hydrants will not drain properly or where groundwater stands at levels above that of the drain, the hydrant drain shall be plugged at the time of installation.  If the drain is plugged, hydrants in service sh...
	F. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.5 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. UL-Listed and FM-Approved Gate Valves: Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	C. UL-Listed and FM-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
	D. MSS Valves: Install as component of connected piping system.
	E. Corporation Valves and Curve Valves: Install each underground curb valve with head pointed up and with service box.
	F. Support valves and piping, not direct buried, on concrete piers.  Comply with requirements for concrete piers in Division 03 Section "Cast-in-Place Concrete."
	G. Where the valve operating nut is at a depth greater than 1 meter below the valve box cover, an extension stem shall be installed in the box with the required size square wrench nut.  Extension stems shall be equipped with a minimum of one stem guid...

	3.6 FIRE HYDRANT INSTALLATION
	A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. Wet-Barrel Fire Hydrants: Install with valve below frost line.  Provide for drainage.
	C. AWWA Fire Hydrants: Comply with AWWA M17.
	D. UL-Listed and FM-Approved Fire Hydrants: Comply with NFPA 24.
	Install fire hydrants at the locations indicated and as detailed on the contract drawing, and in accordance with AWWA C600.  Hydrants shall be set plumb and true to the elevations indicated, with the center of the lowest nozzle at least 406 mm above s...
	E. Bollards shall be installed around fire hydrants as required by the construction drawings or per the SNL standard drawings referenced in the contract documents.

	3.7 FIRE-DEPARTMENT CONNECTION BREECHING INLETS INSTALLATION
	A. Install ball drip valves at each check valve for fire-department connection to mains.
	B. Install protective pipe bollards on two sides of each fire-department connection.  Pipe bollards are specified in Division 05 Section "Metal Fabrications."

	3.8 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision.  Underground valves with valve box do not require supervision.
	B. Supervisory Switches: Supervise valves in open position.
	1. Valves: Grind away portion of exposed valve stem.  Bolt switch, with plunger in stem depression, to OS&Y gate-valve yoke.

	C. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant.  Install switch.
	D. Water-Flow Indicators: Install in water-service piping in vault.  Select indicator with saddle and vane matching pipe size.  Drill hole in pipe, insert vane, and bolt saddle to pipe.
	E. Connect alarm devices to building's fire-alarm system.  Wiring and fire-alarm devices are specified in Division 28 Sections.

	3.9 CONNECTIONS
	A. Connect fire-suppression water-service piping to interior fire-suppression piping.

	3.10 FIELD QUALITY CONTROL
	A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described below.
	B. Underground pipes including water supply to the system riser and lead-in connection to the system riser shall be completely flushed.  The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.
	C. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	D. Hydrostatic Tests: All piping shall be tested hydrostatically at  6T13.8 bar6T or  6T3.5 bar6T in excess of working pressure, whichever is greater and shall maintain that pressure at  6T0.35 bar6T for 2 hours.
	1. Pressure loss shall be determined by a drop in gauge pressure or visual leakage. Maximum allowable leakage is 6T1.89 L6T per hour per 100 joints.  Remake leaking joints with new materials and repeat test until leakage is within allowed limits.
	2. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	3. Each hydrant shall be fully opened and closed under system water pressure.
	4. All control valves shall be closed and opened under system pressure to ensure proper operation.

	E. Prepare contractor material and test certificate for underground piping.  Submit signed copy of certificate by the installing contractor and Owner’s representative for record.

	3.11 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground fire-suppression water-service piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 31 S...

	3.12 CLEANING
	A. Underground piping, from the water supply to the system riser and lead-in connections to the system riser shall be completely flushed before the connection is made to downstream fire protection system piping.
	B. The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.  The minimum rate of flow shall be not less than one of the following:
	1. Hydraulically calculated water demand flow rate of the system, including any hose requirements.
	2. Flow necessary to provide a velocity of 3 m/sec.
	3. Maximum flow rate available to the system under fire conditions.

	C. Provision shall be made for the proper disposal of water used for flushing or testing.
	D. Clean and disinfect fire-suppression water-service piping as follows:
	1. Purge new piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for three hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	E. Prepare reports of purging and disinfecting activities.

	3.13 PIPING SCHEDULE
	A. Underground fire-suppression water-service piping 6TDN 200 to DN 2506T shall be the following:
	1. HDPE pipe; fittings; glands, gaskets and bolts; and gasketed joints.


	3.14 VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	B. Underground fire-suppression water-service shutoff valves 6TDN 1006T and larger shall be one of the following:
	1. 6T1725-kPa6T, UL-listed or FM-approved, iron, OS&Y gate valves.
	C. Fire-suppression water-service check valves 6TDN 1006T and larger shall be one of the following:
	1. UL-listed or FM-approved check valves.


	3.15 HYDROSTATIC TESTING
	A. New water line installations shall be hydrostatically tested in accordance with AWWA C600 for ductile-iron pipe.
	B. All temporary plugs, taps, thrust restraints, gauges and other necessary testing equipment must meet the same nationally recognized standards as listed in Part 2 - Products. They shall be provided by the Contractor and shall be subject to approval ...
	C. New lines shall be tested without being connected to existing lines.
	D. Hydrostatic test pressure for new lines shall be 10.3 bars or 1.5 times the normal working pressure of the line, whichever is greater.  In addition, test pressure for new fire lines, as defined above, shall be a minimum of 13.8 bars or 1.3 bars in ...
	E. The allowable testing leakage rate for fire mains shall be calculated in accordance with NFPA-24.  The new waterline may be accepted if the total test leakage is less than the calculated allowable leakage.  If the actual leakage is greater than the...
	F. The Contractor shall submit a calculation and the data sheet for each test, showing all data and measured quantities, including the actual leakage, the location of each test section, and a calculation of the allowable leakage for the test section. ...



	211200 - Fire Suppression Standpipes
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings and specialties.
	2. Fire-protection valves.
	3. Hose connections.
	4. Hose stations.
	5. Hose valve cabinets.
	6. Fire hose reel cabinets.
	7. Fire department connections.
	8. Alarm devices.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Fire-Alarm System" for alarm devices not specified in this Section.
	5. Division 22 section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 kPa6T.
	B. Standard Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure 6T1200 kPa6T maximum.

	1.4 SYSTEM DESCRIPTIONS
	A. Automatic Wet-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Has open water-supply valve with pressure maintained and is capable of supplying water demand.
	B. Manual Dry-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Does not have permanent water supply.  Piping is dry/empty.  Water must be pumped into standpipe system to satisfy demand.

	1.5        PERFORMANCE REQUIREMENTS
	A. Standard-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T2400-kPa6T minimum working pressure.
	C. Fire-suppression standpipe design shall be approved by authorities having jurisdiction.
	1. Minimum residual pressure at each hose-connection outlet is as follows:
	a. 6TDN 406T Hose Connections: 6T450 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T690 kPa6T.

	2. Maximum residual pressure at required flow at each hose-connection outlet is as follows unless otherwise indicated:
	a. 6TDN 256T Hose Connections: 6T690 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T1200 kPa6T.

	D. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the fire-suppression standpipes shall withstand the effects of earthquake motions determined according to NFPA 1...

	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For fire-suppression standpipes.  Include plans, elevations, sections, details, and attachments to other work.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval.  The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the ...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings and hydraulic calculations to the Engineer for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, and Saudi Building Code for working plans and shall include drawings showing the location of all equipment controls, piping, valves and drains.  The shop drawings ...


	C. Coordination Drawings: Fire-suppression standpipes, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.

	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Standpipe Drawings: Working plans, prepared according to NFPA 14, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Permits: Prior to start of installation, Contractor shall submit copies of all permits and approvals necessary to conduct this work.
	G. Welding certificates.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 14 and Saudi Building Code.  Include "Contractor's Material and Test Certificate for Aboveground Piping" ...
	I. Field quality-control reports.
	J. Operation and Maintenance Data:
	1. For fire-suppression standpipes specialties to include in emergency, operation, and maintenance manuals.
	2. For standpipe specialties to include in emergency, operation, and maintenance manuals.  Submit components of system servicing requirements, inspection data, replacement parts numbers and availability, and copy of NFPA-25, “Standard for Inspection, ...
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating all the changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	L. After completing a sprinkler system installation, the Contractor shall submit to the Local Civil Defense a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing fire-suppression standpipes and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow ...
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. All materials and equipment shall be UL listed.
	C. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Standards: Fire-suppression standpipe equipment, specialties, accessories, installation, and testing shall comply with NFPA 14, "Installation of Standpipe and Hose Systems."
	F. Comply with the requirements of the local authorities having jurisdiction including the following codes with any local amendments:
	1. Saudi Building Code.
	2. Local Civil Defense.

	G. All standpipe system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the Ufull warrantyU time, which is standard with the manufacturer and/or supplier, but in no case less than on...
	H. Piping, fittings, valves and specialty valves shall be rated for the maximum system working pressure.  Use of pressure regulating valves shall not be permissible, unless noted otherwise.

	1.8        COORDINATION
	A. Coordinate layout and installation of standpipe system with work of all other trades.
	B. Placement of fire hose valves and risers shall comply with NFPA-14 and the requirements of the local authority having jurisdiction.
	C. Install and standpipe risers, combination risers, drain risers and fire hose valves in stairs so as to not impede the egress path or areas of rescue assistance.  Keep risers tight to corners of stairs.


	PART 2 – PRODUCTS
	2.1        PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

	2.2         STEEL PIPE AND FITTINGS
	A. Schedule 80 Galvanized and Black Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Schedule 80, Galvanized and Black Steel Pipe: ASTM A 53; 53M, Type E.  Pipe ends may be factory or field formed to match joining method.
	C. Standard-Weight, Galvanized and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, seamless steel pipe with threaded ends.
	D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	F. Malleable or Ductile Iron Unions: UL 860.
	G. Cast-Iron Flanges: ASME B16.1, Class 125.
	H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	1. Welded Fittings and Outlets: UL listed and FM approved, Class 150, forged steel butt welded fittings and flanges.  Factory made weld-o-lets may be used for joining branch pipe to mains where branch is at least one size smaller than the main.
	J. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: Shall be rated for system pressure 26T400 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	K. When welding is performed, piping shall be shop welded.  Torch cutting and welding shall not be permitted as a means of modifying or repairing standpipe systems.  Welding methods shall conform to the applicable requirements of AWS B2.

	2.3        PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Brazing Filler Materials: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed and/or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 6T1725 kPa,6T 6T2070 kPa 6Tand 6T2400 kPa6T.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 25 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: Shall be rated for system pressure.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: 6TShall be rated for system pressure6T.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6        SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard Pressure Piping Specialty Valves:   6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2400 kPa minimum6T and 6T2400 kPa6T.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valve:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber, and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T2070 kPa 6Tminimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.


	2.7        HOSE CONNECTIONS
	A. Adjustable-Pressure Regulating Hose Valve Connections:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 668 hose valve for connecting fire hose.
	3. Pressure Rating: 6T2070 kPa6T minimum.
	4. Material: Brass or bronze.
	5. Size: 6TDN 656T, as indicated.
	6. Inlet: Female pipe threads.
	7. Outlet: Male hose threads with lugged cap, gasket, and chain.  Include hose valve threads according to NFPA 1963 and matching local civil defense threads.
	8. Pressure Control Device Type: Pressure reducing.
	9. Design Outlet Pressure Setting: 690 kPa.
	10. Pattern: Angle.
	11. Finish: Polished chrome plated.


	2.8        N 25 RACK-TYPE HOSE STATIONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Hose Reel:
	1. Standard: UL 47.
	2. Material: Steel with red-enamel finish.
	3. Type: Hose-rack assembly.  Include hose valve, hose reel, water-retention device, and hose.
	4. Operation: Semi-automatic.
	5. Sized to hold fire hose.

	C. Hose Valve:
	1. Standard: UL 668 6TDN 256T, for connecting fire hose reel.
	2. Type: Adjustable.
	3. Pressure-Control Device: Pressure reducing.
	4. Design Outlet Pressure Setting: 2T450 2T6TkPa6T.
	5. Hose Valve and Trim Finish: Polished chrome plated.
	6. Pressure Rating: 6T2070 kPa6T minimum.
	7. Pattern: Angle.
	8. Material: Brass or bronze.
	9. Pressure Control Device: UL 1468 integral or for field installation if indicated.
	10. Size: 6TDN 386T.
	11. Inlet: Female pipe threads.
	12. Outlet: Male hose threads according to NFPA 1963 and matching local civil defense threads.

	D. Hose Reel:
	1. Standards: NFPA 1961 and UL 219 lined fire hose with swivel inlet, coupling, gaskets, and nozzle.
	2. Size: 6TDN 256T.
	3. Length: 6T30 m6T.
	4. Jacket: Combination of natural and synthetic threads.
	5. Lining: Rubber.
	6. Cover: Rubber, plastic, or combination of rubber and plastic compounds.
	7. Nozzle: UL 401.
	a. Material: Polished brass.
	b. Type: Jet-spray, adjustable from shutoff to fog spray or straight stream.



	2.9        HOSE VALVE CABINETS
	A. Fire Hose Valve Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in red reading “FIRE DEFENSE VALVE.”  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.

	B. Fire Hose Reel Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in black reading “FIRE HOSE REEL AND FIRE EXTINGUISHER.”  Provide 3D sign on wall above cabinet.  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.


	2.10      FIRE-DEPARTMENT CONNECTIONS (BREECHING INLETS)
	A. Contractor shall coordinate with local Civil Defense and provide all fire department connection acceptable to the local Civil Defense.
	B. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos. at 65 mm male instantaneous each with spring-loaded non return valve with rubber blank cap and chain.
	7. Caps: Manufacturer standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Back.
	13. Escutcheon Plate Marking: "AUTO SPKR & STANDPIPE." (Wet Risers) low or high zone and floors served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.

	C. Flush-Type, Fire-Department Connection (Breeching Inlet):
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos at 65 mm male instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Top.
	13. Escutcheon Plate Marking: Similar to "DRY RISER." (Dry risers) low or high zones and floor served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.


	2.11      ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Waterflow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Waterflow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1725 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.12       PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T minimum and 6T0 to 2400 kPa6T.
	E. Water System Piping Gauge: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gauge: Include retard feature and "AIR" or "AIR/WATER" label on dial face.


	PART 3 – EXECUTION
	3.1         PREPARATION
	A. Report test results promptly and in writing.

	3.2        EXAMINATION
	A. Examine roughing-in for hose connections and stations to verify actual locations of piping connections before installation.
	B. Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, framing for hose-station cabinets, and other conditions where hose connections and stations are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3        PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements in NFPA 14 for installation of fire-suppression standpipe piping.
	C. Install seismic restraints on piping.  Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	D. Install listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install drain valves on standpipes.  Extend drain piping to outside of building, or to open hub drain capable of accepting flow.
	1. Main drain test connection shall be provided at locations that will permit flow test of water supplies and connections. Main drain connections shall be so installed that valve can be opened wide for sufficient time to assure a proper test without c...

	F. Install automatic (ball drip) drain valves to drain piping between fire-department connections and check valves.  Drain to floor drain or outside building.
	G. Install alarm devices in piping systems.
	H. Install hangers and supports for standpipe system piping according to NFPA 14.  Comply with requirements in NFPA 13 for hanger materials.
	I. Install pressure gages on riser or feed main and at top of each standpipe.  Include pressure gages with connection not less than 6T8 mm6T and with soft-metal seated globe valve, arranged for draining pipe between gage and valve.
	J. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	K. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	L. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	M. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	N. Standpipe system piping shall not pass through hazardous areas and shall be located so that it is protected from mechanical and fire damage.
	O. All dry piping shall be installed so that the entire system may be drained.  The number of auxiliary drains shall be kept to a minimum.

	3.4        JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	J. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	K. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.

	3.5        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 14 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply except from fire-department connections.  Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.
	2. Alarm Valves: Install bypass check valve and retarding chamber drain-line connection.

	D. All water supply control, drain, and test connection valves shall be permanently marked to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor.
	F. Valves shall be provide to allow isolation of a standpipe riser without interrupting water supply to other standpipe riser from the same source of supply.
	G. Each dry standpipe shall be provided with an air and vacuum valve installed at the top of each riser.

	3.6        HOSE-CONNECTION INSTALLATION
	A. Install hose connections adjacent to standpipes.
	B. Install freestanding hose connections for access and minimum passage restriction.
	C. Install 6TDN 406T hose-connection valves with flow-restricting device.
	D. Install wall-mounted-type hose connections in cabinets.  Include pipe escutcheons, with finish matching valves, inside cabinet where water-supply piping penetrates cabinet.  Install valves at angle required for connection of fire hose.  Comply with...

	3.7        FIRE-DEPARTMENT CONNECTION INSTALLATION
	A. Install wall-type, fire-department connections.
	B. Install automatic (ball drip) drain valve at each check valve for fire-department connection.

	3.8        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 14.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.9        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect standpipe systems according to NFPA 14, "System Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests.  Operate as required.
	7. Coordinate with fire-pump tests.  Operate as required.
	8. Verify that equipment hose threads match with Local Civil Defense equipment.

	C. Fire-suppression standpipe system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.10      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain specialty valves.

	3.11      PIPING SCHEDULE
	A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Standard-pressure, wet-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	C. Standard-pressure, wet-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	D. Standard-pressure, dry-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	E. Standard-pressure, dry-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.




	211223 - Facility Indoor Water Storage Tanks
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Fire water storage tanks and related accessories.
	2. Concrete base.

	B. Related Sections:
	1. Division 21 Section “Fire-Suppression Standpipes” for standpipe piping.
	2. Division 21 Section “Deluge/Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems” for AFFF piping.
	4. Division 21 Section “Electric-Drive, Centrifugal Fire Pumps” for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	5. Division 21 Section “Common Work Results for Fire Suppression.”
	6. Division 21 Section “Facility Fire Suppression Water Service Piping.”


	1.3 SYSTEM DESCRIPTIONS
	A. Fire Water Storage Tank: Combined domestic and fire tanks to provide the required water supply dictated by NFPA and/or Saudi Building Code requirements.  Fire water tank work includes all necessary appurtenances as required by NFPA-22, including bu...

	1.4 SUBMITTALS
	A. Product Data:  For each type of product specified or shown on Drawings, include rated capacities, operating characteristics, electrical characteristics, furnished specialties, and accessories.
	B. Manufacturer Seismic Qualification Certification:  Submit certification that indicated steel, potable-water storage tanks, accessories, and components will withstand seismic forces defined in Division 21 Section "Vibration and Seismic Controls for ...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Source quality-control test reports.
	D. Field quality-control reports.
	E. Purging and disinfecting reports.
	F. Permits: Prior to starting installation, contractor shall submit to Architect copies of all permits and approvals necessary to conduct the work.
	G. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements.
	H. Operation and Maintenance Data: For fire-water tank specialties to include in emergency, operation and maintenance manuals.
	I. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all fire-water tank shop drawings, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire fire-water tank system upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Product Options: Drawings indicate size, profiles, and dimensional requirements of fire-water storage tanks and are based on the specific system indicated. Refer to Division 01 Section "Product Requirements."
	B. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.
	D. Codes and NFPA Standards: Fire-water tank, system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-22 “Water Tanks for Private Fire Protection.”
	2. ASTM.
	3. ANSI.
	4. ASME.
	5. AWWA.
	6. AWS.
	7. International Building Code
	8. Underwriters Laboratories, Inc.
	9. FM Global.
	10. Local Civil Defense.

	E. All fire-water tank and system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than ...
	F. All material and equipment shall be listed by UL and/or approved by FM Global.
	G. Pipe, fittings, valves and specialty valves shall be rated and listed for the maximum system working pressure.


	PART 2 -  PRODUCTS
	2.1 NON-PRESSURE, DOMESTIC AND FIRE-WATER STORAGE TANKS
	A. Description:  Concrete, non-pressure-rated water storage tanks will be constructed by the General Contractor.
	B. Fabricate supports and attachments to tank with reinforcement strong enough to resist tank movement during seismic event when tank supports are anchored to building structure.
	C. Construction:  Constructed with concrete, divided into two compartments.  Each compartment shall function as individual tank.
	D. Manhole:  Watertight.
	E. Specialties and Accessories:  Include tappings in the tank and the following:
	1. 760mm diameter manholes shall be provided on the wall of the tank. The manhole cover shall be built of steel plate at least 4.8mm thick.
	2. A drain pipe at least 50mm in size that is fitted with a drain valve.
	3. The tank shall be provided with a discharge pipe for providing suction to the fire pump as shown on Drawings. The discharge outlet shall be equipped with an anti-vortex plate assembly to control the vortex flow. The vortex plate assembly shall cons...
	4. The tank shall be kept filled to the required fire water level and the designed water level shall never be more than 100mm below the designated fire service level.
	5. Hi/Low water level alarm panel shall include alarm and silence button. The control panel shall be a NEMA 1 wall mounted unit housing two electric relays with three indicating lights (low, normal and high). The system shall provide an audible and vi...
	6. Overflow Pipe: The overflow pipe shall be of adequate capacity for the operating conditions and shall be of not less than 150 mm. The inlet of the overflow pipe shall not be closer than 50 mm to the top of the water level in the tank.
	7. Filling:  Provide a float valve for filling the tanks automatically. Filling pipes shall be sized to fill the tank in 8 hours.
	8. Ladders:  Provide inside and outside ladders for access.  Inside ladder shall be located between the manhole and tank bottom.  Provide OSHA safety cage on exterior ladder.
	9. Drain Connection:  Provide minimum of 50 mm drain valve at bottom of the tank on each tank compartment.


	2.2 SOURCE QUALITY CONTROL
	A. Test and inspect potable-water storage tanks according to the following tests and inspections and prepare test reports:
	1. Non-pressure Testing for Fire-Water Storage Tanks: Fill tanks to water operating level to ensure structural integrity and freedom from leaks. Hold water level for two hours with no drop in water level.  Repair or replace tanks that fail test with n...



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install the following devices on tanks where indicated:
	1. Tank vents.
	2. Connections to accessories.

	B. After installing tanks with factory finish, inspect finishes and repair damages to finishes.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 21 Sections.  Drawings indicate general arrangement of piping, fittings and specialties.
	B. Install piping adjacent to potable-water storage tanks to allow service and maintenance.
	C. Connect water piping to water storage tanks with unions or flanges and with shutoff valves.  Connect tank drains with shutoff valves and discharge over closest floor drains.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following final checks before filling:
	1. Test operation of tank accessories and devices.

	B. Filling Procedures:  Fill tanks with water to operating level.

	3.4 CLEANING
	A. Clean and disinfect domestic and fire-water storage tanks.
	B. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed, use procedure described in AWWA C652 or as described below:
	1. Purge water storage tanks with potable water.
	2. Disinfect tanks by one of the following methods:
	a. Fill tanks with water-chlorine solution containing at least 2T50 ppm2T of chlorine.  Isolate tanks and allow to stand for 24 hours.
	b. Fill tanks with water-chlorine solution containing at least 2T200 ppm2T of chlorine.  Isolate tanks and allow to stand for three hours.

	3. Flush tanks, after required standing time, with clean, potable water until chlorine is not present in water coming from tank.
	4. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination made by authorities having jurisdiction shows evidence of contamination.

	C. Prepare written reports for purging and disinfecting activities.



	211313 - Wet-Pipe Sprinkler Systems
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Fire-protection valves.
	3. Sprinklers.
	4. Alarm devices.
	5. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps and fire-pump controllers.
	4. Division 28 Section “Fire-Alarm System for alarm devices not specified in this section.
	5. Division 22 Section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories, designed and listed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 k...
	B. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	C. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of  6T1200 kPa6T.

	1.4 SYSTEM DESCRIPTIONS
	A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is connected to the water supply through alarm valve. Water discharges immediately from sprinklers when they are opened. Sprinklers open when heat melt...

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard-Pressure Piping System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure Piping System Component: Listed for 6T1725-kPa6T minimum working pressure.
	C. Sprinkler system design shall be approved by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13, and all local code...
	D. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand:
	B. 0.68 bars including losses through water-service piping, valves and backflow preventers.
	E. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on drawings.
	F. Total Combined Hose-Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demands.

	G. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/...

	1.6 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings and Hydraulic Calculations: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations for approval before any equipment or pipes are installed. Include plans, elevations, sections,...
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the I...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drains...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect/Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”

	F. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	G. All material and equipment shall be listed by UL and/or approved by FM Global.
	H. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.

	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1         PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations and pipe sizes.

	2.2        STEEL PIPE AND FITTINGS
	A. Schedule 40, Seamless Galvanized Pipe: ASTM A 53/A 53M, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Galvanized-Steel and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless steel pipe with threaded ends.
	C. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	D. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	E. Malleable or Ductile-Iron Unions: UL 860.
	F. Cast-Iron Flanges: ASME 16.1, Class 125.
	G. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	H. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	I. Grooved-Joint, Steel Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: 6T1200 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket and bolts and nuts.


	2.3         PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:   Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:   Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 2400 kPa.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	F. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        SYSTEM PRESSURE RELIEF VALVE
	A. Relief valves shall be designed to relieve excess pressure to increase in ambient temperature.
	B. General Requirements:
	1. Standard: UL’s “Fire Protection Equipment Directory Listing” or “Approval Guide,” published by FM Global, listing.
	2. Pressure Rating: As required by system pressure,  6T1200 kPa6T minimum.
	3. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6         TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: As required by system pressure, 6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard-Pressure Piping Specialty Valves: 6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2070 kPa6T minimum.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For horizontal or vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.

	D. Pressure Reducing Valves
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Provide UL listed and FM approved factory assembled and fully trimmed pressure reducing valve in portions of systems where all components are not listed for pressure greater than 12 bars.  The valve shall be set for an outlet pressure not exceeding...
	3. Pressure gauges shall be installed on the inlet and outlet side of each pressure reducing valve.
	4. A relief valve of not less than 12.7 mm in size shall be provided on discharge side of the valve set to operate at a pressure not exceeding 8.5 bars.
	5. A list indicating valves shall be provided on the inlet side of each pressure reducing valve, unless the pressure reducing valve meets the listing requirements for use as an indicating valve.
	6. Means shall be provided downstream of all pressure reducing valves for flow tests at sprinkler system demand.


	2.8        SPRINKLER SPECIALTY PIPE FITTINGS
	A. Branch Outlet Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 213.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type: Mechanical-T and -cross fittings.
	6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets: Grooved or threaded.

	B. Flow Direction and Test Assemblies:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.

	C. Branch Line Testers:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Brass.
	5. Size: Same as connected piping.
	6. Inlet: Threaded.
	7. Drain Outlet: Threaded and capped.
	8. Branch Outlet: Threaded, for sprinkler.

	D. Sprinkler Inspector’s Test Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.9        SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers: 6T1200 kPa6T minimum.

	D. Automatic Sprinklers with Heat-Responsive Element:
	1. Non-Residential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with Discharge Coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	E. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	F. Special Coatings:
	1. Wax.
	2. Corrosion-resistant paint.

	G. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, one piece, flat.

	H. Sprinkler Guards:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.10       ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum- and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Water-Flow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Water-Flow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1200 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Pressure Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised water-flow switch with retard feature.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design Operation: Rising pressure signals water flow.

	E. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.11      PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T and 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gauge: Include "WATER" label on dial face.


	PART 3 – EXECUTION
	3.1        PREPARATION
	A. Report test results promptly and in writing.

	3.2         PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.
	C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device materials and installation in NFPA 13.
	D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	G. Install sprinkler piping with drains for complete system drainage.
	H. Install relief valve not less than  6T12 mm6T in size and set to operate at  6T12.1 bar6T or  6T0.7 bar6T in excess of the maximum system pressure, whichever is greater.
	I. Provide vent at top of each drain riser.
	J. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	K. Provide automatic air venting valve at top of the system for exhaust air in the system.
	L. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve.  Install drain piping to and spill over floor drain or to outside building.
	M. Install alarm devices in piping systems.
	N. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements for hanger materials in NFPA 13.
	O. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe.  Include pressure gages with connection not less than 6TDN 86T and with soft metal seated globe valve, arranged for draining pipe between...
	P. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	Q. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	S. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any mechanical, plumbing or elect...
	T. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	U. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	V. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	W. Penetrations of ductwork shall not be permissible.
	X. Torch cutting and welding shall not be permitted as a means of modifying or repairing the existing sprinkler systems.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3         JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.  Pipin...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	I. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	J. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	K. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	L. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65.5 degrees Celsius, unless listed for this service.
	M. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	N. Do not use couplings to provide support point for vertical piping.
	O. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer.

	3.4        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve. Install...
	C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources.
	D. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.

	E. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal identification signs to show their function and sprinkler system zones which they serve.
	F. Control valves installed overhead shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the ope...
	G. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5        SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent.  Final sprinkler installation shall follow installation of finished ceiling.  Coordination with and approval from Gen...
	C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	D. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway.  Sprinklers at bottom of hoistway shall not be more than 0.609 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that...
	E. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room.  A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	F. Sprinklers shall be installed under fixed obstructions over 1220 mm such as ducts, decks and overhead doors.  Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be provided with head guards.
	G. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13.  Deflector of sprinklers shall be aligned parallel to ceiling or roofs.  Sprinklers shall be designed to open at temperature 57-73  C...
	H. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	I. A minimum of 460 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	J. Sprinklers having K-factor exceeding 5.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	K. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings.  Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	L. Sprinklers shall be designed to open at temperature from 57  C to 73  C in locations where the ceiling temperature does not exceed 37  C.  Where the ceiling temperature exceeds 37  C, the temperature rating of sprinklers shall be in accordance with...
	M. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	N. Provide all required piping and make final connection to the sprinklers.

	3.6        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 21 Section "Identification for Electrical Systems."

	3.7        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Coordinate with fire-alarm tests.  Operate as required.
	6. Coordinate with fire-pump tests.  Operate as required.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the contractor’s Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new wet pipe sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working press...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are appr...
	2. Submit contractors and material test certificates signed by installing contractor and owner’s representative in accordance with NFPA-13.

	G. There shall be no visible leakage when the inside sprinkler and standpipe system subjected to the hydrostatic pressure test.
	H. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	I. The main drain valve shall be opened and remain open until the system pressure stabilizes.  The static and residual pressures shall be recorded on the contractor’s test certificate.
	J. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.

	3.8         CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.9        DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain specialty valves and sprinkler systems.

	3.10       PIPING SCHEDULE
	A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	C. Standard-pressure, wet-pipe sprinkler system, DN50 and smaller, shall be one of the following:
	1. Schedule 40, seamless black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	D. Standard-pressure, wet-pipe sprinkler system, DN65 and larger, shall be one of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	E. Sprinkler drain shall be galvanized steel pipe schedule 40.
	F. Plain end pipe and fittings shall not be used.
	G. Grooving of pipe shall be by roll groove only.

	3.11      SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms Without Ceilings: Upright sprinklers.
	2. Rooms With Suspended Ceilings: Recessed and concealed sprinklers as indicated on plans.
	3. Wall on Soffit Mounting: Sidewall sprinklers.
	4. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Factory-painted as per ID approval.
	2. Recessed Sprinklers: White, with white escutcheon.
	3. Upright Pendant and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.

	C. Two piece escutcheon plates on pendent or sidewall sprinklers are not allowed, unless noted otherwise.



	211318 - Preaction Sprinkler Systems
	PART 1 -   GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Control valves.
	3. Preaction valve with trim.
	4. Sprinkler specialty pipe fittings.
	5. Sprinklers.
	6. Alarm devices.
	7. Control panels.
	8. Air compressor.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Digital, Addressable Fire-Alarm System" for alarm devices not specified in this Section.


	1.3 DEFINITIONS
	A. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories:  Sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	B. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of 6T1200 kPa6T.
	C. Preaction Sprinkler System: A sprinkler system employing automatic sprinkler that are attached to a piping system that contains air that might or might not be under pressure, with a supplemental detection system installed in the same areas as the s...
	D. Preaction systems shall be as the following type:

	1.4 SYSTEM DESCRIPTIONS
	A. Double Interlock Preaction System: Provide supervised electrically controlled, pneumatically pressurized Double Interlock Preaction Sprinkler System where indicated on the drawings.  Preaction system assembly shall utilize a preaction valve with tr...
	B. Provide preassembled preaction system assembly complete with a control panel and an air compressor within a free standing cabinet.  The entire package shall be prewired and the water inlet and outlet to the valve riser.

	1.5 PERFORMANCE REQUIREMENTS
	A. Sprinkler system design shall be accepted by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13 and all local code ...
	B. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand: 0.68 bars.
	F. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on the drawings.
	G. Maximum Protection Area Per Sprinkler
	1. Maximum protection area per sprinkler as noted on drawing.

	H. Total Combined Hose Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demand.

	I. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/SEI 7.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations and volumetric calculations to the Engineer and authority having jurisdiction for acceptance before any equipment or pipe...
	Include plans, elevations, sections, details, and attachments to other work.
	C. The Contractor will be authorized by the Employer to start each portion of the work following Shop Drawing review and acceptance.
	The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and acceptance by the Insurance Underwriters, the Employer, the Engineer, and Local Civil Defense. Any installation prior to this acceptance process ...
	1. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Engineer for acceptance in accordance with the shop drawing submittal schedule and procedures.
	2. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drain...
	3. Wiring Diagrams: For power, signal, and control wiring.
	4. Power supply calculations.

	D. Permits: Prior to starting installation, the Contractor shall submit to the Engineer copies of all permits and acceptances necessary to conduct the work.
	E. Samples: Submit samples for review.
	1. Sprinklers.

	F. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in th...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to the Engineer for Employer’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.7 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	B. Qualification Data: For qualified Installer and the professional Engineer. Volumetric calculations or water delivery time calculations to the end of sprinkler submittal is required for double interlock preaction systems.
	C. Accepted Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13 , that have been accepted by the authorities having jurisdiction, including hydraulic calculations and volumetric calculations.
	D. Welding certificates.
	E. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.
	Include "The Contractor's Material and Test Certificate for Aboveground Piping."
	F. Field quality-control reports.
	G. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the accepted plans and tested in accordance with NFPA-13.

	1.8 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and...

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by the qualified professional Engineer.


	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70 by a qualified testing agency and marked for intended location and application
	C. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."
	2. NFPA 72, “National Fire Alarm and Signaling Code.”
	3. NFPA 70, “National Electrical Code.”
	4. NFPA 101 – Life Safety Code.
	5. UL Fire Equipment Directory.
	6. FM Global – Loss Prevention Data.
	7. Saudi Building Code.
	8. Local Civil Defense.

	D. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	E. All material and equipment shall be listed by UL and/or accepted by FM Global.
	F. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.  The use of pressure reducing or regulating valves shall not be permissible unless noted otherwise.

	1.10 PROJECT CONDITIONS
	A. Interruption of Existing Sprinkler Service:  Do not interrupt sprinkler service to facilities occupied by the Employer or others unless permitted under the following conditions and then only after arranging to provide temporary sprinkler service ac...
	1. Notify the Engineer, Construction Manager and the Employer no fewer than two days in advance of proposed interruption of sprinkler service.
	2. Do not proceed with interruption of sprinkler service without the Engineer's, Construction Manager's and the Employer 's written permission.


	1.11 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.12 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabine...


	1.13 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation. Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields. Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 STEEL PIPE AND FITTINGS
	A. For piping system subjected to pressure rating 1200 kPa and less, Schedule 40, Galvanized Steel Pipe: ASTM A 53/A 53M, Type S, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. For piping system subjected to pressure rating more than 1200 kPa, Schedule 80, Galvanized Steel Pipe: ASTM A 53/A53M, Type S, Grade B. Pipe ends may be factory or field formed to match joining method.
	C. Schedule 40, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	D. Schedule 80, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	E. Galvanized, Steel Couplings: ASTM A 865, threaded.
	F. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	G. Malleable- or Ductile-Iron Unions: UL 860.
	H. Cast-Iron Flanges: ASME B16.1, Class 125.
	I. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc. USA
	b. NIBCO, Inc. USA
	c. Victaulic Company. USA
	d. Accepted equal.

	2. Pressure Rating: 6T2400 kPa6T minimum.
	3. Galvanized, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, nonmetallic and asbestos free.
	1. Class 125, Cast-iron and Class 150, Bronze Flat-Face Flanges: Full-face gaskets
	2. Class 250, Cast-iron and Class 300, Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM accepted.
	2. Minimum Pressure Rating for Standard-Pressure Piping:  6T1200 kPa
	3. Minimum Pressure Rating for High Pressure Piping:  6T1725 kPa

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard:  UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa 6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 312
	3. Pressure Rating: 1200 kPa minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5 TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating:  6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	C. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	D. Globe Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.



	2.6 PREACTION AUTOMATIC SPRINKLER SYSTEM
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. Viking Corp. USA
	2. Victaulic Co. USA
	3. Accepted equal.

	B. Pre-action sprinkler system shall be provided where indicated on drawings.  The pre-action sprinkler system shall be supervised, double interlock, electrically operated, fail-safe with required trim, compressor, and air maintenance device.  The sys...
	C. No more than 1000 automatic sprinklers shall be controlled by any one preaction valve.
	D. Air Compressor:
	1. Provide air compressor to provide compressed air supply in the dry system with dehydrator. The air compressor shall have a capacity capable of restoring normal air pressure in the system within 30 minutes.
	a. Connection pipe from the air supply to the dry pipe valve shall not be less than 6T15 mm6T in diameter and shall enter the system above the priming water level of the dry pipe valve.
	b. A check valve shall be installed in the air filling connection, and a listed or accepted shutoff valve of either the renewable disc or ball valve type shall be installed on the supply side of this check valve and shall remain closed unless filling ...
	c. Relief Valve: An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 6T0.7 bar6T in excess of system air pressure and shall not exceed the manufacturer’s limitations.

	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Gast Manufacturing Inc. USA
	b. General Air Products, Inc. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	3. Standard: UL’s “Fire Protection Equipment Directory” listing or “Acceptance Guide,” published by FM Global, listing.
	4. Motor kW: Fractional.

	E. Air maintenance device shall regulate the air pressure to preset requirements.
	F. Starter and power wiring, including local disconnect, and final terminations for air compressor will be provided under this Section.
	G. An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 0.7 bar (10 psi) in excess of system pressure and shall not exceed manufacturer’s limitation.  Installation of...
	H. Listed pressure gauges shall be installed upstream and downstream of the pre-action valve and the air supply line to the preaction valve and preaction valves.
	I. Sprinkler piping and fire detection devices shall be automatically supervised.
	J. A supervised control valve shall be installed at downstream of pre-action valve assembly.
	K. The pre-action system shall be equipped with the following components:
	1. Preaction valve.
	2. Trim piping and components -
	a. Piping valve.
	b. Restriction orifice.
	c. Test drain valve.
	d. Main drain valve.
	e. Drip check valve.
	f. Strainer alarm test valve.
	g. Garage valve.
	h. Water comply pressure gauge.
	i. Pressure operated relief valve 0-26.6 bar (0 – 300 psi).
	j. N.C. solenoid valve.
	k. Alarm switch.
	l. Manual emergency release valve.
	m. Low air supply.
	n. Pressure switches.
	o. Check valve.
	p. OS&Y valve with tamper switch.
	q. Check valve with rubber seat.
	r. Back-up power supply.
	s. System air pressure.
	t. Pressure gauges.


	L. The control panel shall be U.L. Listed and F.M. accepted and meet the requirements of NFPA Pamphlet 72 for releasing preaction system(s). The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a key loc...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the preaction system releasing control panel with the building fire alarm and BAS panel. Power for the panel shall be derived from a 220 Volt, 20 Amp...
	2. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Fike. USA
	b. Notifier. USA
	c. Accepted equal.
	a. Smoke detection in alarm condition.
	b. Air supervisory pressure switch.
	c. Sprinkler system pressure water flow switches.
	d. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for sprinkler system air supervisory pressure switch, water flow pressure switch, and valve tamper switch. All other supervisory conditions including the integral panel trouble conditions may be annunciated ...
	5. Provide the entire preassembled and prewired preaction valve assembly, including preaction valve with the required trim control valve with tamper switch and associated piping, control panel, air compressor, and water inlet and outlet to the valves....

	M. Provide cross zoned photoelectric type smoke detectors for release of solenoid.  In the preaction valve assembly, spacing of smoke detectors shall be based on the requirements of NFPA 72.
	N. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	O. The alarm pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have one set of "C" contacts which shall be utilized for the "System Tripped" alarm reporting to the control panel.
	P. The air supervisory pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have two sets of "C" contacts. One set of contacts shall be utilized for the "low air" supervisory condition reporting to the co...
	Q. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. accepted. The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	R. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	S. Spacing of releasing devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	T. Sequence of Operation:
	1. Upon closure of control valve on the preaction valve assemblies or loss of air in the piping due to activation of a sprinkler or breakage of fitting, trouble supervisory signal will be transmitted at the preaction releasing control panel and buildi...
	a. Transmit alarm signal at the releasing control panel and building fire alarm panel and BAS panel.
	b. Alarm bell will sound alarm.
	c. Water will enter the piping but will not discharge over the hazard until the sprinkler is operated in the single interlock systems.
	d. Water will enter the piping only upon activation of a detection device and loss of air operation of a sprinkler in the double interlock system(s).

	3. Upon manual activation of the preaction valve by the operation of the manual emergency release causes the following:
	a. Continuous audible device sounds alarm.


	U. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	V. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	W. Automatic operation of the preaction systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	X. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.

	2.7 SPRINKLER SPECIALTY PIPE FITTINGS
	A. General Requirements for Preaction System Fittings:  UL listed and FM Accepted for preaction pipe service.
	B. Branch Outlet Fittings:
	1. Anvil International, Inc.
	2. Tyco Fire & Building Products LP.
	3. Victaulic Company.
	4. Standard: UL 213.
	5. Pressure Rating:  6T1200 kPa6T minimum.
	6. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	7. Type: Mechanical-T and -cross fittings.
	8. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	9. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	10. Branch Outlets: Grooved, or threaded.

	C. Sprinkler Inspector's Test Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Victaulic Company. USA
	b. Viking Corporation. USA
	c. Accepted equal.

	2. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.8 SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	Escutcheon plates or cover plates for concealed sprinklers shall be part of listed sprinklers assembly. Provide corrosive-resistant coating in the rooms where corrosive conditions exist.
	1. Globe Fire Sprinkler. USA
	2. Victaulic Company. USA
	3. Viking Corporation. USA
	4. Accepted equal.

	B. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing and FM Global "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers:  6T1200 kPa6T minimum.

	C. Automatic Sprinklers with Heat-Responsive Element:
	1. Nonresidential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with discharge coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	D. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	E. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, white finish, one piece, flat.

	F. Sprinkler Guards:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Reliable Automatic Sprinkler Co., Inc. USA
	b. Victaulic Company. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.9 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically Operated Alarm Bell:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum, 6T200-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Pressure Switches:
	1. Provide high/low air supervisory pressure switches for monitoring loss of air in preaction systems and waterflow pressure switches for monitoring waterflow in the system piping.
	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised water-flow switch with retard feature.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design Operation: Rising pressure signals water flow.

	D. Valve Supervisory Switches:
	1. Provide valve supervisory switches on all the valves controlling water supplies including incoming water service.
	2. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design: Signals that controlled valve is in other than fully open position.


	2.10 PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. AMETEK, Inc.; U.S. Gauge Division. USA
	2. Watts USA
	3. Accepted equal

	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gage Range: 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gage: Include "AIR" or "AIR/WATER" label on dial face.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping. Install piping as indicated, as far as practical.
	1. Deviations from accepted working plans for piping require written acceptance from authorities having jurisdiction. File written acceptance with the Engineer before deviating from accepted working plans.
	2. Piping shall be installed with minimum number of joints and couplings, but with adequate and accessible connections for disassembly, maintenance and replacement of piping components.

	B. Piping Standard: Install internally and externally galvanized pipes for preaction systems and areas where moisture conditions exist.  Comply with requirements in NFPA 13 for installation of sprinkler piping.
	C. Pitch sprinkler pipes in accordance with NFPA-13. Provide auxiliary drain connections for trapped portions of piping.
	D. Install seismic restraints on piping. Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	E. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	F. Piping installed within the MRI rooms shall be of non-ferrous material (copper piping).
	G. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	H. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	I. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	J. Install sprinkler piping with drains for complete system drainage.
	K. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	L. Connect compressed-air supply to preaction sprinkler piping.
	M. Connect air compressor to the following piping and wiring:
	1. Pressure gages and controls.
	2. Electrical power system.
	3. Fire-alarm devices, including low-pressure alarm.

	N. Install alarm devices in piping systems.
	O. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements in NFPA 13 for hanger materials.
	P. Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices and air compressors.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	T. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any existing mechanical, plumbing...
	U. The Contractor shall provide the Employer accepted, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Employer’s opinion, are subject to physical damage.
	V. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	W. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	X. Penetrations of ductwork shall not be permissible.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings, and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated. Piping...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged

	H. Steel-Piping, rolled-Grooved Joints:  roll square-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	J. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved jo...
	K. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with tools recommended by fitting manufacturer.
	L. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014.  Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	M. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	N. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65 C, unless listed for this service.
	O. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	P. Do not use couplings to provide support point for vertical piping.
	Q. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer

	3.4 VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements:  Install in vertical position for proper direction of flow, in main supply to system.
	2. Preaction Valves: Install trim sets for air supply, drain, priming level, alarm connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
	a. Install air compressor and compressed-air supply piping.
	b. Air-Pressure Maintenance Device: Install shutoff valves to permit servicing without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or switch to maintain system pressure; strainer; pressure ratings with 6T9...
	c. Install compressed-air supply piping from building's compressed-air piping system.


	D. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal or rigid plastic identification signs to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the op...
	F. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5 SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	In areas without a suspended ceiling, install sprinkler piping as high as possible.  Sprinklers shall be installed in accordance with their liking. Sprinklers shall be placed in the center of ceiling tile in both directions.
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent. Final sprinkler installation shall follow installation of finished ceiling. Coordination with and acceptance from the...
	C. Sprinklers in the pendent position shall be installed on return bends in the heated areas.
	D. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	E. Horizontal sidewall sprinklers shall not be installed back-to-back in residential occupancies. Provide a minimum of 15.2 mm horizontal separation to reduce sound transmission.
	F. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway. Sprinklers at bottom of hoistway shall not be more than 600 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that do...
	G. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room. A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	H. Sprinklers shall be installed under fixed obstructions over 1200 mm such as ducts, decks, open gate flooring, cutting tables and overhead doors. Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be pro...
	I. Sprinklers installed under open grating shall be of the intermediate level/rack storage type or otherwise shielded from the discharge of overhead sprinklers.
	J. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13. Deflector of sprinklers shall be aligned parallel to ceiling or roofs. Sprinklers shall be designed to open at temperature 54-73 deg ...
	K. Provide sprinkler protection in the accessible vertical shaft and/or around vertical opening, if the vertical opening(s) is/are not protected by fire rated enclosure.
	L. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	M. A minimum of 450 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	N. Residential sprinklers shall be permitted in dwelling units and their adjacent corridors provided they are installed in conformation with their listing. Area of coverage shall be in accordance with manufacturer listing.
	O. Sprinklers having K-factor exceeding 80.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	P. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings. Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	Q. Sprinklers shall be designed to open at temperature from 57 C to 73 C in locations where the ceiling temperature does not exceed 37 C. Where the ceiling temperature exceeds 37 C, the temperature rating of sprinklers shall be in accordance with NFPA...
	R. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	S. Provide all required piping and make final connection to the sprinklers.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests. Operate as required.
	7. Coordinate with fire-pump tests. Operate as required.
	8. Verify that equipment hose threads are same as local fire-department equipment.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the Contractor's Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new preaction sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working pres...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are acce...
	2. Submit the Contractors and material test certificates signed by installing the Contractor and the Employer’s representative in accordance with NFPA-13.

	G. The preaction system piping shall be tested pneumatically at 2.7 bars in addition to the hydrostatic test.  Maximum permissible loss in the pneumatic test is 0.134 bars over the period of 24 hours.
	1. The test on double interlock preaction systems shall measure the time to trip the valve and the time for water to be discharged by opening the inspector’s test valve.

	H. There shall be no visible leakage when the inside sprinkler system is subjected to the hydrostatic pressure test.
	I. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	J. The main drain valve shall be opened and remain open until the system pressure stabilizes. The static and residual pressures shall be recorded on the Contractor's test certificate.
	K. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.
	L. Automatic operation of preaction systems shall be tested in accordance with the manufacturer’s instructions.  The manual and remote control operation shall also be tested.

	3.7 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train the Employer's maintenance personnel to adjust, operate, and maintain specialty valves.

	3.9 PIPING SCHEDULE
	A. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	B. Standard-pressure, preaction sprinkler system, DN50 and smaller, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure more than 1200 KPa).

	C. Standard-pressure, preaction sprinkler system, DN65 and larger, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints(for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints (for system pressure more than 1200 KPa).


	3.10 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings: Upright sprinklers.
	2. MRI Rooms: Concealed pendent type listed for MRI use.
	3. Rooms with Suspended Ceilings: Recessed, and concealed pendent sprinklers as indicated.
	4. Wall Mounting: Sidewall sprinklers.
	5. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Rough brass, with factory-painted as per ID.
	2. Recessed Sprinklers: White finish, with white escutcheon.
	3. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.




	211339 - Foam-Water Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concentrate piping and piping specialties.
	2. Bladder tanks and proportioning devices.
	3. Foam concentrate.
	4. Discharge devices.
	5. Monitoring and alarm devices.

	B. Related Sections:
	2. Division 21 Section “Fire-Suppression Standpipes.”
	3. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps."


	1.3 DEFINITIONS
	A. AFFF: Aqueous film-forming foam concentrate.
	B. Eductor (Inductor): A device that uses the venturi principle to introduce a proportionate quantity of foam concentrate.
	C. Proportioner: The device where foam liquid and water are mixed to form foam solution.

	1.4 SYSTEM DESCRIPTION
	A. The foam-water systems shall provide extinguishment of Class A and Class B hazards in the protected hazard. The foam water systems shall utilize deluge valve with complete trim, control panel and detection and devices for the deluge systems and bla...
	B. Provide a reserve supply of foam concentrate to meet the design requirements.
	C. Description: Engineered, fixed, deluge, automatically actuated, low-expansion, AFFF fire-extinguishing system for flammable-liquid fires. System includes diaphragm proportioning tanks and devices as described in NFPA 16.

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard Working Pressure of Piping-System Component: Listed for 6T1200 kPa6T.
	B. Design sprinkler system hydraulically based on design criteria indicated on the drawings
	1. Solution: 3 percent foam-water solution.

	C. Seismic Performance: Fire-suppression piping shall withstand the effects of earthquake motions determined according to NFPA 13.

	1.6 SUBMITTALS
	A. Product Data: For each type of product indicated.  Include the following:
	1. Piping, valves, fittings, and hangers.
	4. Seismic restraints for all equipment.
	5. Bladder tanks and proportioning devices.
	6. Foam concentrate.
	7. Discharge devices.  Include flow characteristics.
	8. Monitoring and alarm devices.  Include electrical data and supervision method.
	9. Foam-concentrate storage tanks.
	10. Control Panel
	11. Detection devices
	12. Test connections.

	B. Shop Drawings and Hydraulic Calculations: For foam- water sprinkler system, include plans, elevations, sections, details etc.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts of fittings, valves, bladder tank, proportioner, fittings and hangers, etc. and p...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 11, 16, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for control panel detection devices, wiring, pip...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Drawings: Working plans, prepared according to NFPA 13, that have been approved by Local Civil Defense, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Open sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. All material and equipment shall be listed by UL and approved by FM Global.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”


	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Discharge Devices: Not less than 20 percent of amount of each type installed.
	2. Foam Concentrate: Not less than 200 percent of amount installed.
	3. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1        CONCENTRATE PIPING MATERIALS
	A. Comply with requirements specified in Division 21 Section "Wet-Pipe Sprinkler Systems" for pipes, fittings, joining materials and valves.
	1. Foam concentrate piping shall be compatible with foam concentrate to be used.  Foam concentrate piping shall be designed for the least equivalent feet of pipe run from bladder tank discharge outlet to proportioning device and water supply to bladde...

	B. Schedule 40, Seamless Galvanized Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	1. Threaded Fittings, Classes 125 and 250: ASME B16.4.
	2. Pipe Flanges and Flanged Fittings: ASME B16.1.
	3. Malleable Iron Threaded Fittings, Classes 150 and 300: ASME B16.3.

	C. Red Brass Pipe: ASTM B 43, Schedule 40, with factory- or field-formed threaded ends.
	1. Threaded Fittings: ASME B16.11.


	2.2         VALVES
	A. General Valve Requirements:
	1. UL listed and/or FM Approved for use in fire-protection systems.
	2. Compatible with type of foam concentrate used.
	3. Rated for the system pressure.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard:   UL 258.
	b. For trim and drain functions.
	c. Valves 6TDN 406T and Smaller:   Bronze body with threaded ends.
	d. Valves 6TDN 50 and DN 656T:   Bronze body with threaded ends or ductile-iron body with grooved ends.
	e. Valves 6TDN 806T:   Ductile-iron body with grooved ends.


	C. OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard: UL 262.
	b. Accessories: Pre-grooved stem for mounting tamper switch for monitoring by fire-alarm panel.
	c. Body Material: Cast or ductile iron.
	d. Ends: Flanged or mechanical.
	e. Packing: Asbestos free.


	D. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 1091.
	b. Pressure Rating: 6T1200 kPa6T minimum.
	c. Valves 6TDN 506T and Smaller:
	1) Body Material:   Bronze.
	2) End Connections: Threaded.

	d. Valves 6TDN 656T and Larger:
	1) Body Material: Cast or ductile iron.
	2) End Connections: Flanged, grooved, or wafer.
	3) Ends: Flanged or mechanical.

	e. Accessories: Tamper switch for monitoring by fire-alarm panel.


	E. Swing Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 312.
	b. Pressure Rating: 6T1725 kPa6T minimum (rated for system pressure).
	c. Body Material: Cast iron.
	d. End Connections: Flanged or grooved.


	F. Trim and Drain Valves:
	1. General Requirements:
	a. Compatible with type of foam concentrate used.
	b. Pressure Rating: 6T1200 kPa6T minimum.

	2. Angle Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/

	3. Globe Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/



	2.3         SPECIALTY VALVE – DELUGE VALVE
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Deluge valve shall employ a positive vent on the priming line to ensure that the deluge valve will not prematurely reset. Inlet and outlets connections of the deluge valve shall be Grooved. Deluge valve shall have a working pressure 1200 kPa deluge...

	2.4        SPECIALITIES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	B. Specialties shall comply with NFPA 16, be compatible with the foam concentrate, and be designed to be drained and cleaned.
	C. Foam-Concentrate Storage Tanks: Provide a low expansion foam bladder tank system for storage of foam concentrate. The tank shall be stamped as meeting ASME pressure vessel requirements and UL listed/FM Approved for use with the foam concentrate and...
	D. Proportioning Controllers: Foam concentrate shall be introduced into the water from a concentrate controller utilizing balanced pressure injection. Concentrate controller shall be listed and approved with the foam concentrate to the proportioned an...
	E. Concentrate Control Valves: Install water-operated ball or deluge valve between the bladder tank and concentrate controller. The valve shall open automatically when the sprinkler system water flow. Concentrate control valve shall be listed for the ...
	F. Concentrate Strainers: Bronze body and stainless-steel mesh strainer with minimum 6T3.2-mm6T perforations to remove solids that would block system components.
	G. Pressure Gauges: Comply with UL 393; with 6T90-mm6T minimum-diameter dial, 6T0- to 2070-kPa6T dial range, and caption "WATER" or "CONCENTRATE" on dial face.

	2.5        FOAM CONCENTRATE
	A. Description: 3% AFFF liquid concentrate, complying with NFPA 11 and UL 162, for making foam-water fire-extinguishing foam solution. Stored foam concentrate shall not be a mixture of different types and/or brands and shall be stored in accordance wi...

	2.6         DISCHARGE DEVICES
	A. Discharge devices and foam concentrate shall be UL listed or FM Approved for use together.
	B. Sprinklers: Open, air-aspirating type; for use on deluge systems.
	C. Discharge devices for foam-water deluge and spray systems shall be permitted to be air aspirating as foam water sprinklers or foam-water spray nozzles.

	2.7         MONITORING DEVICES
	A. Valve Supervisory Switches: Single pole, double throw, with normally closed contacts complying with UL 753.  Switch shall signal fire-alarm panel or releasing panel when valve is in other than fully open position.
	B. Pressure Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.
	C. Flow Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.

	2.8        CONTROL PANEL AND ALARM DEVICES
	A. The control panel shall be U.L. Listed and F.M. approved and shall meet the requirements of NFPA Pamphlet 72 for releasing foam water system(s).  The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the foam water system releasing control panel with the building fire alarm and BAS panel.  Power for the panel shall be derived from a 220 Volt, 20 A...
	2. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	a. Heat detection devices in alarm condition.
	b. Alarm.
	c. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for smoke detection, valve tamper switch and alarm.  All other supervisory conditions including the integral panel trouble conditions may be annunciated as a single condition.

	B. Heat detector shall be rate of anticipation 90 C type, thermally sensitive, U.L. and FM approved, device for releasing solenoid valve.  Spacing of heat detectors shall be in accordance with their listings.
	C. A supply of spare fusible elements for heat - responsive devices, not less than two of each temperature rating, shall be maintained on the premises for replacement purposes.
	D. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	E. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. approved.  The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	F. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	G. Spacing of detection devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	H. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	I. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	J. Automatic operation of the foam-water systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	K. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.


	PART 3 – EXECUTION
	3.1        CONCENTRATE STORAGE TANK INSTALLATION
	A. Install concentrate storage tanks on concrete bases.  Concrete bases are specified in Division 21 Section "Common Work Results for Fire Suppression."
	B. Install concentrate storage tanks anchored to substrate according to tank manufacturer's written instructions.
	C. Install tanks level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.
	D. Install seismic restraints for tanks.  Anchor tanks to substrate.

	3.2        PIPING INSTALLATION
	A. Install piping and other components level and plumb.
	B. Comply with requirements for basic pipe installation and joint construction in Division 21 Section "Common Work Results for Fire Suppression."
	C. Install pipe and fittings, valves, and discharge devices according to requirements listed in NFPA 16, "Installation of Foam-Water Sprinkler and Foam-Water Spray Systems."
	1. Support piping using supports and methods according to NFPA 13.
	2. Install seismic restraints for concentrate storage tanks and piping systems.
	3. Install monitoring and alarm devices according to NFPA 16 and NFPA 72.

	E. Install flanges, flange adapters, or couplings for grooved-end piping on piping, valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Ream ends of pipes and tubes and remove burrs.
	G. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	H. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for foam concentrate.  Join flanges with gasket and bolts according to ASME B31.9.
	I. Piping, fittings and valves shall be of a material compatible with the foam concentrate, foam solution, or water used, as applicable.
	J. Rubber-gasketed fittings shall be permitted to be used to connect pipe in fire-exposed areas where the foam-water deluge system is automatically controlled.
	K. Unions, couplings, or other similar fittings necessary to complete the piping connections between the system riser and the bladder tank are not indicated on the general schematic figures.  However, the installing contractor must incorporate them in...
	L. Check for compliance with environmental rules and regulations for design, testing, drainage, system runoff or other potential environmental requirements.
	1. Provide a foam concentrate control valve on a balanced pressure foam water system in order to prevent the unwanted discharge of foam concentrate caused by thermal expansion, siphoning or any other reason.
	2. The foam solution test valve shall be large enough to flow full system demand for testing purposes.

	M. Teflon tape or sealing compounds shall be used at pipe joints in the foam concentrate supply line.  Foam concentrates act as harsh detergents and may wash other pipe joint compounds out of the joint.
	N. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	O. Provide a minimum of 5 pipe diameters of straight pipe on the inlet and outlet of the concentrate controller to minimize turbulence inside the concentrate controller.  Exception, the outlet for the tank water supply control valve may be connected n...
	P. The combined total equivalent length of pipe (pipe length, plus equivalent lengths for fittings and valves) including both the water supply inlet piping and the foam concentrate discharge piping should not exceed 15.2 equivalent meters.  This will ...
	Q. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	R. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	S. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	T. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated.

	U. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems and with foam concentrate.

	3.3         CONNECTIONS
	A. Comply with requirements for piping specified in Division 21 Section "Wet-Pipe Sprinkler Systems."  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Provide concentrate control and drain valves with piping to permit maintenance of the foam concentrate with continuous sprinkler-system service.
	C. Install proportioning controller in fire-suppression piping to provide coverage to area indicated on Drawings.
	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Teflon tapes or sealing compounds shall be used at pipe joints in the foam concentrate supply line.
	F. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	G. Connect electrical devices to building's fire-alarm system.  Comply with requirements for wiring and connections in Division 28 Section "Fire-Alarm System."
	H. Install a fire department connection on the supply side of the proportioning controller when required.

	3.4         LABELING
	A. Install labeling on piping, equipment, and panels according to Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.5        STRAINERS
	A. Strainers shall be installed so that they are accessible for cleaning or flushing.
	B. Strainers shall be installed in foam concentrate lines upstream of foam concentrate pumps.
	C. Provide listed strainers of the proper size and strainers that have a ratio of open-basket area to inlet pipe size of at least 10:1 shall be used.

	3.6        CHARGING SYSTEM
	A. Fill proportioning tanks with foam concentrate after field quality-control testing is complete and satisfactory results have been achieved.

	3.7        DRAINS AND FLUSHING CONNECTIONS
	A. Flushing connections shall be provided where system piping is subject to accumulation of sediments or where periodic flushing is required by the authority having jurisdiction.
	B. System auxiliary drains shall be installed such that the drain valves are accessible in accordance with NFPA 13.

	3.8        FIELD QUALITY CONTROL
	A. Inspection: Engage the services of a qualified professional engineer to inspect installed fire-extinguishing systems, prepare installation report, and certify that installation complies with the Contract Documents, calculations, and requirements of...
	B. Comply with operating instructions and procedures in NFPA 16, "Acceptance Tests" Chapter.  Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.
	2. Inspect equipment and check mountings for adequate anchoring to substrate.
	3. Check electrical systems.
	4. The foam solution test valve must be large enough to flow full system demand for testing purposes.
	5. Flush supply piping.
	6. Perform hydrostatic pressure test.
	7. Perform acceptance test.
	8. Perform proportioning system test.
	9. Perform discharge test.
	10. Flush system piping.
	11. Flush system piping again immediately after any foam concentrate discharge.
	12. Correct malfunctioning equipment; retest to demonstrate compliance.  Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated; retest to demonstrate compliance.  Repeat procedure until satisfactory r...
	13. Comply with environmental rules and regulations for testing, drainage, system run-off or disposal of foam solution or other potential environmental requirements.

	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations including connections, and to assist in testing.

	D. Tests and Inspections:
	1. After installing foam fire-extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start systems to confirm proper unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	E. Foam fire-extinguishing piping system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	212200 - Clean Agent Fire Extinguishing System
	PART 1 -  GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Piping and piping specialties.
	2. Extinguishing-agent containers.
	3. Extinguishing agent.
	4. Detection and alarm devices.
	5. Control and alarm panels.
	6. Accessories.
	7. Connection devices for and wiring between system components.
	8. Connection devices for power and integration into building's fire-alarm system.
	9. Barometric relief dampers.


	1.3         DEFINITIONS
	A. ATS:  Acceptance Testing Specifications.
	B. EPO:  Emergency Power Off.

	1.4        SYSTEM DESCRIPTION
	A. Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area including the room cavity below the ceiling and below the raised floor.
	B. The system shall incorporate modular or central storage of the agent as liquid in pressurized cylinder.  A fixed piping distribution system shall transport the agent to the nozzles.  System shall provide the minimum design concentration of 7.0 perc...
	C. Design concentrations shall be held at the highest level of combustible for a minimum period of ten (10) minutes.
	D. The work described in this specification consists of all labor, materials, equipment, Engineering and services necessary to complete and test the Total Flooding Clean Agent fire extinguishing system with Automatic Detection and Control.
	1. Drawings: The contract drawings show the general arrangement of the areas to receive detection and Clean Agent Fire Extinguishing System. Review the drawings so that all items that will affect the operation of the Clean Agent Fire Extinguishing Sys...
	2. Total flooding system shall be complete including Clean Agent Fire Extinguishing Gas storage containers, piping, hangers, nozzles, control panel, detectors, annunciators, alarms and any and all other equipment necessary for a complete operational s...
	3. The system shall include all required wiring and controls necessary to automatically shutdown the independent forced-air ventilation system serving the protected area only and close all the dampers in the supply and exhaust/return ductwork serving ...
	4. Forced air ventilation shall shutdown and dampers in HVAC system close automatically prior to discharge of the fire extinguishing system.
	5. Provide a means of manual release of the system.  This shall be accomplished by a mechanical manual release or by electrical manual release. The release shall cause simultaneous operation of the automatically operated valves controlling agent relea...
	6. System shall have 24-hour battery standby power supply for operation of the detection, signaling, control and activation requirements of the system.
	7. The system shall also include connection of trouble and alarm signals at the system control panel with the Building Fire Alarm Panel.


	1.5         PERFORMANCE REQUIREMENTS
	A. Design clean-agent extinguishing system and obtain approval from authorities having jurisdiction. Design system for Class A, B or C fires as appropriate for areas being protected and include safety factor.  Use clean agent indicated and in concentr...
	B. Performance Requirements:
	1. Discharge HFC 227ea, FE-25 and FK-5-1-12 within 10 seconds and maintain the designed concentration by volume at for 10-minute holding time in hazard areas.
	2. Discharge HFC 227ea within 10 seconds and maintain 7.1 percent concentration by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. HFC 227ea concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 5.3 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	3. Discharge HFC-125 within 10 seconds and maintain 8 percent concentration by volume at 21  C for 10-minute holding time in hazard areas.
	a. HFC-125 concentration in hazard areas greater than 11.5 percent immediately after discharge or less 6.8 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	4. Discharge FK-5-1-12 (NOVEC 1230) within 10 seconds and maintain 6.6 percent concentration / by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. FK-5-1-12 concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 6.5 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	C. System Operating Sequence: As follows:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust / return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Clean Agent Discharge.
	c. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	D. Emergency Power off (EPO): Will terminate power to protected equipment immediately on actuation.
	E. Low-Agent Pressure Switch:  Initiate trouble alarm if sensing less than set pressure.
	F. Power Transfer Switch: Transfer from normal to stand-by power source.
	G. Seismic Performance: Fire-suppression piping and containers shall be capable of withstanding the effects of earthquake motions determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, "Earthquake Loads."

	1.6        SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Sustainable and Renewable Products Submittals: Documentation indicating that clean agents comply.
	C. Shop Drawigs: For clean-agent fire-extinguishing system signed and sealed by a qualified professional engineer.
	1. Include plans showing locations, pipe sizes, nozzles and their supports, location of extinguishing agents, detection devices, auxiliary equipment and sequence of operations, elevations, sections, details, and attachments to other work.
	2. Include design calculations.
	3. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	4. Wiring Diagrams: For power, signal and control wiring.
	5. Standby battery calculations.

	D. Delegated-Design Submittal: For clean-agent fire-extinguishing system signed and sealed by the qualified professional engineer.
	1. Indicate compliance with performance requirements and design criteria, including analysis data.
	2. Include design calculations for weight, volume, and concentration of extinguishing agent required for each hazard area.
	a. Controls and alarms.
	b. Extinguishing-agent containers, piping and discharge nozzles if mounted in space, detectors, and accessories.
	c. Equipment and furnishings.

	4. Indicate the Following on Access (Raised) Floor Space Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.

	5. Indicate the Following on Ceiling Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.
	c. Other equipment located in the ceiling space that is being protected including sprinkler piping, HVAC equipment, raceways, or conduit.

	6. The shop drawings shall show the estimated maximum positive and negative pressure for the enclosure protected by a clean agent, relative to ambient pressure, expected to be developed upon discharge of the agent.

	E. Coordination Drawings: Clean agent extinguishing systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	1. Domestic water piping.
	2. Items Penetrating Finished Ceiling Include the Following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Audible / visible appliances.


	F. Permit Approved Drawings: Working plans, prepared according to NFPA 2001, that have been approved by authorities having jurisdiction.  Include design calculations.
	G. Seismic Qualification Certificates: For extinguishing-agent containers and control panels from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	H. Field quality-control reports.
	I. Submit verification of compliant installation with the requirement of NFPA 2001 and approved shop drawings.  The verification shall ensure that the installed system includes all required components and functions and the system has been 100 percent ...
	J. Operation and Maintenance Data: For special agent system to include in emergency, operation, and maintenance manuals.  All aspects of system operation and maintenance shall be detailed, including electrical schematics of all circuits, a written des...
	K. As-Built Drawings: Upon completion of installation, the Contractor shall revise all clean agent ship drawings and calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall ...

	1.7        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. FM Global Compliance: Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	C. UL COMPLIANCE: Provide equipment listed in UL's "Fire Protection Equipment Directory."
	D. All devices, components and equipment shall be new standard products of the manufacturer of the latest design.
	E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are de...
	F. Codes and NFPA Standards: Clean agent system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-2001, “Standard for Clean Agent Extinguishing System.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. NFPA-72, “Standard for Information Technology Equipment.”
	5. NFPA-90A, “Standard for Heating, Ventilation and Air Conditioning Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.


	1.8        EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Deliver extra materials to Owner.
	1. Detection Devices: Not less than 20 percent of amount of each type installed.
	2. Container Valves: Not less than 10 percent of amount of each size and type installed.
	3. Nozzles: Not less than 20 percent of amount of each type installed.
	4. Extinguishing Agent: Not less than 100 percent of amount installed in largest hazard area.  Include pressure-rated containers with valves.


	1.9        WARRANTY
	A. System components furnished under this contract shall be guaranteed against defective design, false discharge due to malfunction of Clean Agent Extinguishing equipment, materials and workmanship for the full warranty time which is standard with the...


	PART 2 -  PRODUCTS
	2.1        CLEAN-AGENT SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area.
	C. Delegated Design: Design clean-agent fire-extinguishing system and obtain approval from authorities having jurisdiction.  Design system for Class A, B, and C fires as appropriate for areas being protected, and include safety factor.  Use clean agen...
	D. Cross-Zoned Detection: Devices located in two separate zones.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating single-detection device in other zone.
	E. Verified Detection: Devices located in single zone.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating second-detection device.
	F. System Operating Sequence:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust/return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Power will shut off.
	c. Clean Agent Discharge.
	d. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	G. Emergency Power Off (EPO): Will terminate power to protected equipment immediately on actuation.
	H. Low-Agent Pressure Switch: Initiate trouble alarm if sensing less than set pressure.
	I. Power Transfer Switch: Transfer from normal to stand-by power source.
	J. Seismic Performance: Fire-suppression piping and containers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.2         PIPING MATERIALS
	A. See "HFC 227ea Agent Piping Applications" “HFC 125 Agent Piping Applications” "FK-5-1-12 Agent Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
	B. Flexible piping or hose, when used, shall be approved for pressure rating.
	C. Piping, Valves, and Discharge Nozzles:  Comply with types and standards listed in NFPA 2001, Section "Distribution," for charging pressure of system.
	D. All pressure relief devices shall be designed and located so that discharge from device shall not injure personnel or pose hazard.
	E. All pressure relief devices shall be designed and located so that discharge from devices shall not injure personnel or pose hazard.

	2.3        PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, Type S, Grade B or ASTM A 106/A 106M, Grade A and Grade B; Schedule 40, Schedule 80, and Schedule 160, seamless steel pipe.  Fittings shall have a minimum working pressure equal to or greater than the minimum design wor...
	1. Threaded Fittings:
	a. Malleable-Iron Fittings: ASME B16.3, Class 300.
	b. Flanges and Flanged Fittings: ASME B16.5, Class 300 unless Class 600 is indicated.
	c. Cast Iron fittings shall not be used.
	d. Fittings Working Pressure: 6T4278 kPa6T minimum.
	e. Flanged Joints: Class 300 minimum.

	2. Forged-Steel Welding Fittings: ASME B16.11, Class 3000, socket pattern.
	3. Steel, Grooved-End Fittings: FM Approved and NRTL listed, ASTM A 47/A 47M malleable iron or ASTM A 536 ductile iron, with dimensions matching steel pipe and ends factory grooved according to AWWA C606.

	B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, non-metallic, flat, asbestos-free, 6T3.2-mm6T maximum thickness unless thickness or specific material is indicated.

	C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	E. Steel, Keyed Couplings: UL 213, AWWA C606, approved or listed for clean-agent service, and matching steel-pipe dimensions.  Include ASTM A 536, ductile-iron housing, rubber gasket, and steel bolts and nuts.

	2.4       VALVES
	A. General Valve Requirements:
	1. UL listed or FM Approved for use in fire-protection systems.
	2. Compatible with type of clean agent used.

	B. Container Valves: With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	C. Valves in Sections of Closed Piping and Manifolds: Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	D. All gaskets, O-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent.  Valves shall be protected against mechanical or chemical damages.
	E. Valves in Manifolds: Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	2.5        EXTINGUISHING-AGENT CONTAINERS
	A. Description: Agent shall be stored in storage tanks designed to hold that specific agent at ambient temperatures.  Storage tanks shall be charged to fill density or super-pressurization level within the range.  The system shall be central storage d...
	1. Finish: Manufacturer's standard color, enamel or epoxy paint.
	2. Manifold:
	a. Fabricate with valves, pressure switches, and connections for multiple storage containers, as indicated.
	b. Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	3. Storage-Tank Brackets: Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support.
	4. Construction: Clean Agent storage containers shall be constructed of high strength alloy steel, conforming to all applicable specifications of the Department of Transportation.  Container design shall permit on-site reconditioning and/or refilling ...


	2.6         FIRE-EXTINGUISHING CLEAN AGENT
	A. HFC 227ea Clean Agent - Heptaflouropropane.
	1. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	B. HFC-125 Clean Agent – Pentaflouromethane:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. FK-5-1-12 Clean Agent – Dodecaflouro-2-Methylpentan-3-One:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         DISCHARGE NOZZLES
	A. Discharge nozzles shall be listed for the intended use including flow characteristics and area of coverage, heights limits and minimum pressure.  Listing criteria shall include flow characteristics area coverage, heights limits and minimum pressures.
	B. Discharge nozzles shall be fabricated of corrosion resistant materials and finished with a protective coating in severely corrosive atmosphere.
	C. Discharge nozzles shall be permanently marked to identify type, size and manufacturer.
	D. Discharge nozzles shall be provided with fragile discs, or blow off caps in order to avoid clogging by external materials.

	2.8        MANIFOLD AND ORIFICE UNIONS
	A. Description: NRTL-listed device with minimum 6T15-MPa6T pressure rating, to control flow and reduce pressure of IG-541 gas in piping.
	1. 6TDN 506T and Smaller: Piping assembly with orifice, sized for system design requirements.
	2. 6TDN 656T and Larger: Piping assembly with nipple, sized for system design requirements.

	2.9       CONTROL PANELS
	A. Description: The control panel shall be an addressable releasing panel and shall be UL Listed and FM Approved for use as a local alarm system with releasing device service, including equipment and features required for testing, supervising, the act...
	B. Power Requirements: 230-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.  Power shall be supplie...
	C. Enclosure: NEMA ICS 6, Type 1, enameled-steel 18 gage minimum cabinet.
	1. Mounting: Recessed flush with surface.

	D. Supervised Circuits: Separate circuits for each independent hazard area.
	1. Detection circuits equal to the required number of zones, or addressable devices assigned to the required number of zones.
	2. Manual pull-station circuit.
	3. Alarm circuit.
	4. Release circuit.
	5. Abort circuit.
	6. EPO circuit.

	E. Control Panel-Features: The control system shall consist of detection and control module, interactive display module, and relay module.  The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actua...
	1. Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	2. Automatic switchover to standby power at loss of primary power.
	3. Storage container, low-pressure indicator.
	4. Service disconnect to interrupt system operation for maintenance with visual status indication on the annunciator panel.

	F. Standby Power: Sealed lead calcium batteries with capacity to operate system for 90 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery voltage...
	G. Provide six (6) individual, Form-C, auxiliary relay contacts (one relay per function) shall transfer under pre-alarm, pre-release trouble conditions, power shutdown EPO.  Each of these contacts shall be rated 2A, 24 VDC and 230 VAC.
	H. Provide a relay switch to open the dampers manually.
	I. A time delay field adjustable for 0-60 seconds shall be initiated with the generation of pre-release output.  Upon expiration of the time delay, a release output and a release alarm output shall occur.  Time delay shall not be used as a means of co...
	J. All connections to the detection, signal and releasing circuits shall be supervised for open circuits and ground faults.  Additionally, signal circuits shall be supervised for short faults.  All relay coils, battery connections and plugs shall be s...
	K. The control panel shall provide an audible and visual “Trouble” signal in the event of a loss of AC power, rectified or battery power.
	L. All devices for shutting down supplementary equipment shall be considered integral parts of the system and shall function with system operation.
	M. Supervised alarm initiating circuits shall be provided per module.  Circuits shall be compatible with contact type detection devices and any combination of the required number of approved smoke detectors.  Each circuit shall be capable of monitorin...
	N. The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actuation.
	O. A subsequent alarm initiation by a smoke detector connected to the second alarm initiating circuit in a module zone shall cause pre-release alarm output.
	P. The pre-alarm, pre-release and release alarm outputs shall be individually supervised, polarity reversal, signaling circuits, each rated at 24 VDC, 0.75.  The alarm outputs shall deactivate when the Alarm Silence Switch is operated and visual and a...
	Q. An Abort Switch shall be provided to inhibit the release output originated by smoke detector alarm initiations.  A field program feature shall insure that, where specified, release outputs originated by contact devices shall override the Abort Swit...
	R. There shall be provisions for driving either initiator or solenoid actuated extinguishing agent release valves.
	S. The control unit shall operate on 220 VAC, 60 HZ.  The control panel shall include a self-contained, 24 VAC standby source of emergency power supply including a battery charger and two (2) rechargeable batteries with a minimum rating of 6.0 ampere ...

	2.10      AUTOMATIC SMOKE DETECTORS
	A. Furnish and install addressable type, photo electric smoke detectors at the ceiling on locations indicated on the drawings.  Maximum spacing per detectors shall be based on air circulation (changes) within the protected area.  The combination detec...
	B. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect the response characteristics.  Smoke detectors shall not be located in a direct air flow nor closer than 3 feet from an air supply diffuser o...
	C. All detectors shall be produced by the same manufacturer and be directly interchangeable in common detector base.  The detector base shall have wire leads for a remote LED alarm indicator.
	D. Adequate and reliable primary and 90 hour minimum standby sources of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	E. Detectors shall not be installed until after the construction cleanup of all trades is complete and final.

	2.11      MANUAL RELEASE
	A. The electric manual release switch device shall be hardwired/addressable type and shall require two separate and district actions for operation in order to prevent accidental discharge.  Manual control shall not require a pull of more than 178 newt...
	B. Manual actuation shall bypass the normal time delay and abort functions and shall cause all alarm and shut down devices to operate the same if the system had operated automatically.  Upon operation of the manual pull release switch to the bypass mo...
	C. A manual release switch shall be located at each exit from the protected hazard and shall have an advisory sign.  Devices shall be located and installed or suitably protected so that they are not subject to mechanical, chemical, or other damage.

	2.12      SWITCHES
	A. Description: UL listed or FM Approved listed, where available, 220-V ac or low voltage compatible with controls.  Include contacts for connection to control panel.
	1. Low-Agent Pressure Switches: Pneumatic operation.
	2. Power Transfer Switches: Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	3. Maintenance Switch: Keyed-access switch to prevent false discharge during servicing and system testing.


	2.13      ABORT SWITCH
	A. The abort switch shall be located within the protected area near the means of egress for the area.  The abort switch shall be a momentary contact “dead man” type requiring constant manual pressure to transfer one set of normally open and one set of...
	B. Upon release of abort switch, with the exception of optional time delays, the system shall discharge the containers if the required detection circuits are in alarm condition.
	C. The abort switch shall be supervised and shall indicate trouble condition at the Clean Agent system control panel.
	D. In all cases, the normal and manual emergency control shall override the abort function.

	2.14      ALARM DEVICES
	A. Description: Listed and labeled by an National Recognized Testing Laboratory or FM Approved, low voltage, and surface mounting.  Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System."
	B. Alarm audible and visual signal devices shall operate from the control panel.
	C. Audible and visible pre-discharge alarms shall be provided within the protected area to give positive warning of pending discharge.  The operation of the warning devices shall be continued after agent discharge and until positive action has been ta...
	D. The notification alarm appliances shall be electronic and use solid state components.  Each electronic signal shall provide eight (8) field selectable alarm tones.
	E. Bells: Minimum 6T150-mm6T diameter.  The alarm bell shall operate on 24 volt polarized DC power.  The bell shall be a vibrating unit of modular design.  The unit shall include a polarizing diode to allow supervision of the circuit wires.  The bell ...
	F. Horns: 90 to 94 dBA.
	G. Strobe Lights: Translucent lens, with "FIRE" or similar caption.  The strobe alarm shall have a xenon flash tube, operating on 24 volts DC power and flash rate 1 to 3 per second.  The strobe alarm shall incorporate circuit for synchronized strobe f...
	H. Alarm Horn / Strobe Combination: The combination audible horn with a 15/75 Candella strobe light shall operate on 24 volts polarized DC power to allow supervision of circuit wires.  The horn shall produce a sound level of 87 dBA at 3 m.  Horn and s...
	I. Strobe devices shall be placed outside and above each exit door from the protected space provide advisory sign at each location.

	2.15       ELECTRICAL POWER AND WIRING
	A. Electrical power, wiring, and devices are specified in Division 26.

	2.16      CAUTION/ADVISORY SIGNS
	A. Signs shall be provided to comply with NFPA-2001 and the recommendations of the equipment supplier: Provide a warning signs at each entrance and inside areas protected by clean agents to indicate, "Clean Agent Is Discharging, Do Not Open Doors".
	B. All manual operating devices shall be identified as to the hazard they protect.
	C. Provide flashing light over each entrance to and inside protected areas.
	D. Warning and instruction signs above each abort switch shall be provided.

	2.17      EQUIPMENT INSTRUCTIONS PLATE
	A. Provide engraved instruction plates detailing emergency procedures at each system control panel and at each hazard area manual discharge station/abort switch location.

	2.18      CONDUIT AND WIRING SYSTEM
	A. All wiring systems shall be properly installed in compliance with local codes and system drawings.  Initiating and releasing circuits shall be installed in metallic conduit, and must be installed and kept separate from all other building wiring.  A...
	B. All system components shall be securely supported independent of the wiring.  Runs of conduit and wiring shall be straight, neatly arranged, properly supported, installed parallel and perpendicular to walls and partitions.
	C. The sizes of the conductors shall be those specified by the manufacturer.  Color coded wire shall be used.  All wires shall be tagged at all junction points and shall be free from shorts, earth connections (unless so noted on the system drawings), ...
	D. All wiring shall be installed by qualified individuals, in a neat and workmanlike manner, to conform to the Local Building Code, National Electrical Code, Article 725, and Article 760, except as otherwise permitted for limited energy circuits, as d...
	E. Power shall be supplied to the control unit from a separate dedicated source that will not shut down on system operation.
	F. Provide interconnecting wiring between Clean Agent Extinguishing System Panel, HVAC Equipment System shutdown, and dampers in the ventilation ductwork passing through the hazard.

	2.19      PRESSURE RELIEF VENT
	A. Provide pressure relief vent for protected space to prevent damage to structure upon agent discharge.
	1. Type: Barometric.
	2. Sizing: Per NFPA-2001 based on agent discharge pressure and surrounding structure rating.



	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements, installation tolerances, and other conditions affecting work performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        ELECTRICAL COMPONENTS
	A. The control unit shall be properly installed and readily accessible.
	B. All devices shall be located, installed or suitably protected so that they are not subject to mechanical, chemical or other damage that would render them inoperative.
	C. Adequate and reliable primary and 24 hour minimum standby source of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	D. All devices for shutting down supplementary equipment shall be considered an integral part of the system and shall function with the system operation.
	E. The detectors shall be installed in a professional manner and in accordance with technical data regarding their installation.  Detectors shall not be located near obstruction or air ventilation and cooling equipment that would appreciably affect th...
	F. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect their response characteristics.
	G. All wiring systems shall be properly installed in compliance with local codes and system drawings.
	H. Manual pull stations shall be properly installed, readily accessible, accurately identified, and properly protected to prevent damage.
	I. Power shall be supplied to the releasing control panel from a separate dedicated source that will not be shut down on system operation.

	3.3        HFC 227EA AND HFC 125 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.4        FK-5-1-12 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.5        CLEAN-AGENT PIPING INSTALLATION
	A. Install clean-agent extinguishing piping and other components level and plumb, according to manufacturers' written instructions.
	B. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer's written instructions.
	C. Install extinguishing-agent containers anchored to substrate.
	D. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section "Distribution."
	1. Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.
	2. Support piping using supports and methods according to NFPA 13.
	3. Install seismic restraints for extinguishing-agent containers and piping systems.
	4. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	E. Teflon tape shall be used on the male threads on the pipes to obtain a tight joint.
	F. Install clean-agent extinguishing piping and other components level and plumb and according to manufacturers’ written instructions.
	G. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer’s written instructions.
	H. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section “Distribution,” and in ASME B31.1.
	1. Install valves designed to prevent entrapment of liquid or install pressure relief devices in valved sections of piping systems.
	2. Install seismic restraints for extinguishing-agent containers and piping systems.
	3. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section “Detection, Actuation, and Control Systems,” as required for supervised system application.


	3.6        PIPE SUPPORT AND HANGERS
	A. All piping must be solidly anchored to walls, ceiling structure, floors or columns by angle iron brackets, channels/struts or equivalent brackets where longitudinal or lateral sway may occur.  Particular attention must be paid to the bracing of all...
	B. Pipe support components shall be steel and adequate to support the pipe in response to movements created by changing thermal conditions, and to allow for free and ample movement for contraction except where anchored, thereby preventing excessive st...
	C. Where rod type hangers are permitted for intermediate support between rigid supports, they shall be steel clevis or steel band hangers of the proper size for the supported pipe and with solid bar-type hanger rod.  Hanger rods shall not be subjected...
	D. Grooved pipe, fittings and couplings must be supported and anchored exactly per the manufacturer’s specification.  Installation shall be such as to allow for contraction over the anticipated temperature range and pressure thrusts.  Consideration sh...
	E. Cast iron supports, conduit clamps or “C” clamps shall not be used to support piping.  All parts of the supporting equipment shall be fabricated, assembled and installed so that they will not be disengaged by movement of the supported pipe.  Drilli...
	F. All pipe supports shall be installed to avoid interference with other piping, hangers, electrical conduit, and supports or building structure and equipment.
	G. Supports shall be sufficiently close together to avoid excessive bending stresses from concentrated loads between supports.
	H. Use of concrete inserts or power driven studs shall follow the manufacturer’s specifications.  Consideration should be given to minimum and maximum engagement depths, edge distances, minimum spacing of anchors in the concrete and the quality of the...

	3.7        CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance.
	C. Connect electrical devices to control panel and to building's fire-alarm system.  Electrical power, wiring, and devices are specified in Division 28 Section "Fire-Alarm System."

	3.8        IDENTIFICATION
	A. Identify system components and equipment.  Comply with requirements for identification specified in Division 21 Section "Identification for Fire-Suppression and Equipment."
	B. Identify piping, extinguishing-agent containers, other equipment, and panels according to NFPA 2001.
	C. Install signs at entry doors for protected areas to warn occupants that they are entering a room protected with a clean-agent fire-extinguishing system.
	D. Install signs at entry doors to advise persons outside the room the meaning of the horn(s), bell(s), and strobe light(s) outside the protected space.

	3.9         FIELD QUALITY CONTROL
	A. Comply with operating instructions and procedures of NFPA 2001, Section "Approval of Installations." Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.  All agent storage containers and mounting brackets are securely fastened and discharge nozzles are oriented in such a manner that optimum agent dispersal can be effected.
	2. Inspect extinguishing-agent containers and extinguishing agent, and check mountings for adequate anchoring to substrate.
	3. Test piping pneumatically in a closed circuit for a period of ten (10) minutes at 40 psi.  At the end of 10 minutes, the pressure drop shall not exceed 20 percent of test pressure.
	4. Check electrical systems.
	5. Check enclosure integrity. Comply with NFPA 2001, Section "Enclosure Inspection," and Appendix C, "Enclosure Integrity Procedure."
	6. Perform functional pre-discharge test.
	7. Check remote monitoring operations.
	8. Perform system functional operational test including, EPO, abort, and manual release.
	9. Check control-panel primary power source.
	10. Perform flow test on piping system, using nitrogen or an inert gas to verify that flow is continuous and the piping and nozzles are continuous.

	B. Functional Tests: The complete system shall be functionally tested in the presence of the Owner’s authorized representative and all functions including systems and equipment interlocks must be operational at least 3 days prior to the final acceptan...
	1. The detection devices shall be checked for proper type and location as specified; each detector shall be tested in accordance with the manufacturer's recommended procedures, and test values recorded.
	2. All field circuits shall be free of ground faults and short circuits.  Silencing of alarm shall not affect other auxiliary functions such as air handling or power cutoff.
	3. Check all supervised circuits for proper trouble.
	4. All auxiliary functions such as alarm sounding or displaying devices, remote annunciators, air handling shutdown dampers closing and power shutdown shall be checked for proper operation.
	5. All system and equipment interlocks, such as door release devices, audible and visual devices, equipment shutdowns, local and remote alarms, etc., shall function as required and designed.
	6. Each control panel circuit shall be tested for trouble by inducing a trouble condition into the system.
	7. Verify that the control panel is connected to separate dedicated circuit and labeled properly.  The panel shall be readily accessible and restricted to unauthorized person.
	8. Test a primary power failure in accordance with manufacturers’ specifications with system fully operated on standby power.
	9. Disable each agent storage container release mechanism so that activation of the release circuit does not release agent.
	10. Operate each type of alarm condition on each signal circuit and verify trouble condition at the remote station.
	11. Test a primary power failure in accordance with the manufacturer’s specifications with the system fully operated on standby power.

	C. The following guidelines are for information purposes only and are not intended to replace or restrict the manufacturers’ recommendations.
	1. Fire Suppression contractor shall ascertain that general contractor use the following guidelines in preparation of enclosure:
	a. The room should be in the normal operating condition.  Taping and other nonpermanent methods shall not be allowed.  Any holes, cracks or penetrations leading into or out of the protected areas including pipe chases and wire troughs are effectively ...
	b. All openings that are to be automatically closed on system actuation shall be in their normal open position (doors, fire dampers, hatches, and movable partitions, etc.)
	c. Windows shall have solid weather stripping around all joints.  Glass to frame and frame to wall joints shall be sealed.
	d. All nozzle locations should be checked for obstructions.  All loose papers and light materials that may be moved by the discharge of the agent should be removed.
	e. All wiring systems shall be properly installed in compliance with local codes and the system drawings.
	f. All areas where Clean Agents discharge may stir up dust or debris that could damage equipment shall be vacuumed clean to minimize potential damage.
	g. Adjacent rooms shall be checked to make sure that Extinguishing Agents migrating from the room will not trip adjacent Extinguishing Systems or affect people or equipment.
	h. Operate manual release.  Verify that manual release functions occur accordingly to design specifications.
	i. Operate abort switch circuit.  Verify that abort functions occur according to design specifications.
	j. Operate detection initiation circuits and verify that alarm functions occur according to design and abort switch specifications.
	k. Check each detector for proper response.
	l. Verify that the releasing control panel is connected to dedicated power circuit.
	m. Test a primary power failure in accordance with the manufacturer’s specification with the system fully operated by a standby power.


	D. Perform field-acceptance tests of each clean-agent extinguishing system when installation is complete.  Perform system testing only after hazard-area enclosure construction has been completed and openings sealed.  Comply with operating instructions...
	1. Perform functional pre-discharge test.
	2. Perform system functional operational test.
	3. Check remote monitoring operations.
	4. Check control-panel primary power source.
	5. Perform "puff" test on piping system, using nitrogen.

	E. Correct malfunctioning equipment, and then retest to demonstrate compliance.  Replace equipment that cannot be corrected or does not perform as specified and indicated, then retest to demonstrate compliance.  Repeat procedure until satisfactory res...
	1. Report test results promptly and in writing to Architect and authorities having jurisdiction.

	F. Perform the following field tests and inspections and prepare test reports:
	1. After installing clean-agent extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Sections "Inspection and Test Procedures" and "System Function Tests."  Certify compliance with test parameters.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Tests: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.  Remove malfunctioning units, replace with new units, and retest.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Prepare test and inspection report.

	G. Remove and replace malfunctioning units and retest as specified above.

	3.10       CLEANING
	A. Each pipe section shall be cleaned internally after preparation and before assembly by means of swabbing, using a suitable nonflammable cleaner.  Pipe network shall be free of particulate matter and oil residue before installing nozzles or discharg...

	3.11      SYSTEM FILLING
	A. Preparation:
	1. Verify that piping system installation is completed and cleaned.
	2. Check for complete enclosure integrity.
	3. Check operation of ventilation and exhaust systems.

	B. Filling Procedures:
	1. Fill extinguishing-agent containers with extinguishing agent, and pressurize to indicated charging pressure.
	2. Install filled extinguishing-agent containers.
	3. Energize circuits.
	4. Adjust operating controls.


	3.12      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain clean-agent fire-extinguishing systems.
	B. Training sessions shall include emergency procedures, abort functions, system control panel operation, trouble procedures, supervisory procedures, auxiliary functions and emergency procedures.  Dates and times of the training period shall be coordi...

	3.13      SYSTEM INSPECTIONS
	A. Submit a proposal for two inspections of the system under this contract during the one year warranty period.  The first inspection shall be at the six month interval after system acceptance and the second at the 12 month interval.  In the annual in...
	B. Documents certifying satisfactory system conditions shall be submitted to the Owner’s representative upon completion of each inspection.



	212210 - Water Mist Fire Suppression
	213113 - Electric-Drive, Centrifugal Fire Pumps
	PART 1 – GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Split-case fire pumps.
	2. Fire-pump accessories and specialties.
	3. Flowmeter systems.
	4. Pump test connection

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	2. Division 21 Section “Foam Water Systems.”
	3. Division 21 Section “Controllers for Fire Pump Drivers.”
	4. Division 28 Section “Fire-Alarm System” for alarm devices not specified in this Section.


	C. Performance Requirements.
	D. Seismic Performance: Fire pumps shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	E. Pump Equipment, Accessory and Specialty Pressure Rating: 6T1725 kPa6T minimum unless higher pressure rating is indicated.
	F. Service Factor: A multiplier of an AC motor that, when applied to the rated horsepower, indicates a permissible horsepower loading that can be carried at the rated voltage, frequency and temperature.  For example, the multiplier 1.15 indicates that...
	G. Fire Pump Setting: The fire pump system, when started by pressure drop, shall be arranged as follows:
	1. Jockey Pump Stop Point: Fire pump churn pressure plus suction pressure.
	2. Jockey Pump Start Point: Jockey pump stop minus 0.7 bar.
	3. Fire Pump Stop Point: Fire pump churn pressure plus suction pressure.
	4. Fire Pump Start Point: Fire pump stop point minus 1 bar.


	1.3        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings: For fire pumps, motor drivers, and fire-pump accessories and specialties.  Include plans, elevations, sections, details and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Certified shop test curve showing head capacity and break horsepower of the pump.
	3. Wiring Diagrams:  For power, signal and control wiring.

	C. Seismic Qualification Certificates: For fire pumps, accessories and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Product Certificates: For each fire pump, from manufacturer.
	E. Source quality-control reports.
	F. Field quality-control reports.
	G. Operation and Maintenance Data: For fire pumps to include in operation and maintenance manuals.
	H. Qualification Data: For qualified Installer and professional engineer.
	I. Approved Fire Pump Layout Drawings: Working plans, prepared according to NFPA-13 and NFPA-20, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	J. Welding certificates.
	K. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	L. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include “Contractor’s Material and Test Certificate for Aboveground Piping.”
	M. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals.
	N. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect, Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.4        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility. Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-20, “Standard for Installation of Stationary Pumps for Fire Protection.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. Saudi Building Code.
	5. Local Civil Defense.
	6. Underwriters Laboratories, Inc.
	7. FM Global.

	E. Fire pump equipment including motor shall be listed by UL and approved by FM Global for fire pump service.
	F. The system designer shall be registered, licensed or certified by a state or local authority.
	G. The fire pump motor shall have a nameplate indicating the listed horsepower rating to drive the pump.
	H. Installation personnel shall be qualified or shall be supervised by persons who are qualified in the installation of fire pump systems.  Qualified personnel shall be certified by a nationally recognized fire protection certificate or organization.
	I. The fire pump unit, consisting of the pump, driver and controller shall perform in compliance with NFPA-20 as entire unit. The complete fire pump unit shall be field acceptance tested for proper performance.

	1.5        COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        GENERAL REQUIREMENTS FOR CENTRIFUGAL FIRE PUMPS
	A. Description: Factory-assembled and -tested fire-pump and driver unit.
	B. Base: Fabricated and attached to fire-pump and driver unit with reinforcement to resist movement of pump during seismic events when base is anchored to building substrate.
	C. Finish: Red paint applied to factory-assembled and -tested unit before shipping.

	2.2         HORIZONTALLY MOUNTED, SINGLE-STAGE AND MULTI-STAGE, SPLIT-CASE FIRE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Pump:
	1. Standard: UL 448, for split-case pumps for fire service.
	2. Casing: Axially split case, cast iron with ASME B16.1 pipe-flange connections.
	3. Impeller: Cast bronze, statically and dynamically balanced, and keyed to shaft.
	4. Wear Rings: Replaceable bronze.
	5. Shaft and Sleeve: Steel shaft with bronze sleeve.
	a. Shaft Bearings: Grease-lubricated ball bearings in cast-iron housing.
	b. Seals: Stuffing box with minimum of four rings of graphite-impregnated braided yarn and bronze packing gland.

	6. Mounting: Pump and driver shafts are horizontal, with pump and driver on same base.

	C. Coupling: Flexible and capable of absorbing torsional vibration and shaft misalignment.  Include metal coupling guard.
	D. Driver:
	1. Standard: UL 1004A.
	2. Type: Electric motor; NEMA MG 1, polyphase Design B.
	3. Acceptable Manufacturers:
	a. USA.


	E. Capacities and Characteristics: Indicated on Drawings.

	2.3         FIRE-PUMP ACCESSORIES AND SPECIALTIES
	A. Automatic Air-Release Valves: Comply with NFPA 20 for installation in fire-pump casing.
	B. Relief Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: UL 1478, bronze or cast iron, spring loaded; for installation in fire-suppression water-supply piping.

	C. Inlet Fitting: Eccentric tapered reducer at pump suction inlet.
	D. Outlet Fitting: Concentric tapered reducer at pump discharge outlet.
	E. Hose Valve Manifold Assembly:
	1. Standard: Comply with requirements in NFPA 20.
	2. Header Pipe: ASTM A 53/A 53M, Schedule 40, galvanized steel with ends threaded according to ASME B1.20.1.
	3. Header Pipe Fittings: ASME B16.4, galvanized cast-iron threaded fittings.
	4. Automatic Drain Valve: UL 1726.
	a. Potter-Roemer.
	b. Crocker-Standard.
	c. Guardian.
	d. Approved equal.

	4. Manifold:
	a. Test Connections: Comply with UL 405 except provide outlets without clappers instead of inlets.
	b. Body: Exposed type, brass, with number of outlets required by NFPA 20.
	c. Escutcheon Plate: Brass or bronze; round.
	d. Hose Valves: UL 668, bronze with outlet threaded according to NFPA 1963 and matching local fire-department threads.  Include caps and chains.
	e. Exposed Parts Finish: Chrome plated.
	f. Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."



	2.4         FLOWMETER SYSTEMS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: UL-listed or FM-Approved, fire-pump flowmeter system with capability to indicate flow to not less than 175 percent of fire-pump rated capacity.
	C. Pressure Rating: 6T2400 kPa6T minimum.
	D. Sensor: Annubar probe, orifice plate, or venturi unless otherwise indicated.  Sensor size shall match pipe, tubing, flowmeter, and fittings.
	E. Permanently Mounted Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter.  Include bracket or device for wall mounting.
	1. Tubing Package: 6TDN 6 or DN 106T soft copper tubing with copper or brass fittings and valves.

	F. Portable Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter and with two 6T3.7-m-6T long hoses in carrying case.

	2.5         GROUT
	A. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink and recommended for interior and exterior applications.
	C. Design Mix: 6T34-MPa6T, 28-day compressive strength.
	D. Packaging: Pre-mixed and factory packaged.

	2.6        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire pumps according to UL 448 requirements for "Operation Test" and "Manufacturing and Production Tests."
	1. Verification of Performance: Rate fire pumps according to UL 448.

	B. Fire pumps will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine equipment bases and anchorage provisions, with Installer present, for compliance with requirements and for conditions affecting performance of fire pumps.
	B. Examine roughing-in for fire-suppression piping systems to verify actual locations of piping connections before fire-pump installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        INSTALLATION
	A. Fire-Pump Installation Standard: Comply with NFPA 20 for installation of fire pumps, relief valves, and related components.
	B. Equipment Mounting: Install fire pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	C. Install fire-pump suction and discharge piping equal to or larger than sizes required by NFPA 20.
	D. Fire pumps connected in series shall not shut down automatically for any condition of suction pressure.
	E. Support piping and pumps separately so weight of piping does not rest on pumps.
	F. Install valves that are same size as connecting piping.  Comply with requirements for fire-protection valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	G. Install pressure gages on fire-pump suction and discharge flange pressure-gage tappings. Comply with requirements for pressure gages specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	H. Install piping hangers and supports, anchors, valves, gages and equipment supports according to NFPA 20.
	I. Install flowmeters and sensors. Install flowmeter-system components and make connections according to NFPA 20 and manufacturer's written instructions.
	J. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not factory mounted.  Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.
	K. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	L. The next larger pipe size shall be used as required by the table in NFPA-20 where the pipe between hose valve header and connection to the pump discharge is more than 4.5 m.
	M. Provide minimum of 10 pipe diameter distance from the pump suction flange to the backflow preventer assembly.
	N. Suction and discharge piping shall be tested hydrostatically at not less than  6T13.8 bar6T pressure or  6T3.4 bar6T in excess of maximum system pressure.

	3.3        ALIGNMENT
	A. Align split-case pump and driver shafts after complete unit has been leveled on concrete base, grout has set and anchor bolts have been tightened.
	B. After alignment is correct, tighten anchor bolts evenly.  Fill baseplate completely with grout, with metal blocks and shims or wedges in place. Tighten anchor bolts after grout has hardened.  Check alignment and make required corrections.
	C. Align piping connections.
	D. Align pump and driver shafts for angular and parallel alignment according to tolerances specified by manufacturer.

	3.4         CONNECTIONS
	A. Comply with requirements for piping and valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to pumps and equipment to allow service and maintenance.
	C. Connect flowmeter-system meters, sensors, and valves to tubing.
	D. Connect fire pumps to their controllers.
	E. All electric wiring to the fire pump motor(s) including control (multiple pumps) inter-wiring normal power supply, alternate power supply where provided and jockey pumps shall be checked by the electrical contractor prior to initial startup.

	3.5         FIELD QUALITY CONTROL
	A. Test each fire pump with its controller as a unit.  Comply with requirements for electric-motor-driver fire-pump controllers specified in Division 21 Section "Controllers for Fire-Pump Drivers."
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	C. A copy of the manufacturer’s certified pump test characteristic curve shall be available for comparison with the test results.
	D. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies and equipment installations, including connections, and to assist in testing.

	E. Tests and Inspections:
	1. After installing components, assemblies, and equipment including controller, test for compliance with requirements.
	2. Test according to NFPA 20 for acceptance and performance testing.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Water Level Test: Water level detection test is required for vertical pumps.
	7. Where fire pump is connected to an emergency power or alternate power source, the fire pump shall be tested under both normal power and emergency (or alternate) power sources.

	F. Components, assemblies, and equipment will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable location to dispose of fire-pump test water.  Hoses are for tests only and do not convey to Owner.
	I. The flowmeter reading or discharge pressure shall be recorded and shall be in accordance with the pump manufacturer’s flow performance data.
	J. For electric motors operating at rated voltage and frequency, the ampere demand on each phase shall not exceed the product of the full-load ampere rating times the allowable service factor as stamped on the motor nameplate.
	K. For electric motors operating under varying voltage, the product of the actual voltage and current demand on each phase shall not exceed the product of the rated voltage and rated full-load current times the allowable service factor.
	L. The voltage at the motor shall not vary more than 5 percent below or 10 percent above rated (nameplate) voltage during the test.

	3.6        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.7         DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain fire pumps.



	213400 - Pressure Maintenance Pumps
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Multi-stage, pressure-maintenance pumps.

	B. Related Section:
	1. Division 21 Section "Controllers for Fire-Pump Drivers" for pressure-maintenance-pump controllers.


	1.3        PERFORMANCE REQUIREMENTS
	A. Pump Equipment, Accessory and Specialty Pressure Rating: 7T1200 kPa7T minimum unless higher pressure rating is indicated.

	1.4        SUBMITTALS
	A. Product: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For pumps, accessories, and specialties.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Wiring Diagrams: For power, signal and control wiring.

	C. Field quality-control reports.
	D. Operation and Maintenance Data: For pumps to include in operation and maintenance manuals.

	1.5        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.

	1.6         COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        VERTICAL MULTI-STAGE, CENTRIFUGAL PRESSURE-MAINTENANCE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Factory-assembled and -tested, multistage, barrel-type vertical pump, designed for surface installation with pump and motor direct coupled and mounted vertically.
	C. Pump Construction:
	1. Barrel: Stainless steel.
	2. Suction and Discharge Chamber: Cast iron with flanged inlet and outlet.
	3. Pump Head / Motor Count: Cast iron.
	4. Impellers: Stainless steel, balanced and keyed to shaft.
	5. Pump Shaft: Stainless steel.
	6. Seal: Mechanical type with carbon rotating face and silicon-carbide stationary seat.
	7. Intermediate Chamber Bearings: Aluminum-oxide ceramic or bronze.
	8. Chamber Base Bearing: Tungsten carbide.
	9. O-Rings: EPDM or NBR.

	D. Motor: Single speed with permanently lubricated ball bearings and rigidly mounted to pump head. Comply with requirements in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	E. Nameplate: Permanently attached to pump and indicating capacity and characteristics.

	2.2         MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	1. Motor Sizes: Minimum size as indicated; if not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Electrical Devices and Wiring: Comply with requirements for electrical devices and connections specified in Division 26 Sections.



	PART 3 – EXECUTION
	3.1        EQUIPMENT INSTALLATION
	A. NFPA Standard: Comply with NFPA 20 for installation of pressure-maintenance pumps.
	B. Base-Mounted Pump Mounting: Install pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 7T450-mm7T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Attach pumps to equipment base using anchor bolts.


	3.2        FIELD QUALITY CONTROL
	A. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	B. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Pressure-maintenance pumps will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.3        ADJUSTING
	A. Lubricate pumps as recommended by manufacturer.
	B. Set field-adjustable pressure-switch ranges as indicated.



	213900 - Controllers for Fire-Pump Drivers
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Full-service, reduced-voltage controllers rated 600 V and less.
	2. Controllers for pressure-maintenance pumps.


	1.3        DEFINITIONS
	A. ATS:  Automatic transfer switch(es).
	B. ECM:  Electronic control module.
	C. MCCB:  Molded-case circuit breaker.
	D. N.O.:  Normally open.

	1.4        REFERENCES
	A. Division 21 Section “Electric-Drive Fire Pumps.”
	B. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	C. Division 21 Section “Common Work Results for Fire Suppression.”
	D. Division 21 Section “Facility Fire Suppression Water Service Piping.”

	1.5        PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Fire-pump controllers and alarm panels shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For each type of product indicated.  Include dimensioned plans, elevations, sections, details,and attachments to other work, including required clearances and service spaces around controller enclosures.
	1. Show tabulations of the following:
	a. Each installed unit's type and details.
	b. Enclosure types and details for types other than NEMA 250, Type 2.
	c. Factory-installed devices.
	d. Nameplate legends.
	e. Short-circuit current (withstand) rating of integrated unit.
	f. Features, characteristics, ratings and factory settings of individual overcurrent protective devices.
	g. Specified modifications.

	2. Detail equipment assemblies and indicate dimensions, weights, loads, method of field assembly, components, and location and size of each field connection.
	3. Schematic and Connection Diagrams: For power, signal, alarm, and control wiring and for pressure-sensing tubing.

	C. Qualification Data: For qualified testing agency.
	D. Seismic Qualification Certificates: For each type of product indicated, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Product Certificates: For each type of product indicated, from manufacturer.
	F. Manufacturer's factory test reports of fully assembled and tested equipment.
	G. Source quality-control reports.
	H. Field quality-control reports.
	I. Operation and Maintenance Data: For each type of product indicated to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for setting field-adjustable timers, controls, and status and alarm points.
	2. Manufacturer's written instructions for testing, adjusting, and reprogramming microprocessor-based logic controls.


	1.7        QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of a Nationally Recognized Testing Laboratory.
	B. Source Limitations: Obtain fire-pump controllers and all associated equipment from single source or producer.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with standards of authorities having jurisdiction pertaining to materials and installation.
	E. Comply with NFPA 20 and NFPA 70.
	F. Control equipment shall be listed by UL and approved by FM for electric motor-driven fire pump service.
	G. IEEE Compliance: Fabricate and test enclosed controllers according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. All controllers shall be marked for electric motor driven fire pump service.
	I. Controllers shall be located as close as is practical to the drive motor they control, and shall be within sight of motor.

	1.8        DELIVERY, STORAGE AND HANDLING
	A. Store controllers indoors in clean, dry space with uniform temperature to prevent condensation. Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.

	1.9        PROJECT CONDITIONS
	A. Environmental Conditions:
	1. Ambient Temperature Rating: Not less than 6T5  C6T and not exceeding 6T50  C6T unless otherwise indicated.
	2. Altitude Rating: Not exceeding 6T2011 m6T unless otherwise indicated.


	1.10      COORDINATION
	A. Coordinate layout and installation of controllers with other construction including conduit, piping, fire-pump equipment, and adjacent surfaces.  Maintain required clearances for workspace and equipment access doors and panels.  Ensure that control...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.11      EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Indicating Lights: Two of each type and color of lens installed; two of each type and size of lamp installed.
	2. Auxiliary Contacts: One for each size and type of magnetic contactor installed.
	3. Power Contacts: Three for each size and type of magnetic contactor installed.
	4. Contactor Coils: One for each size and type of magnetic controller installed.
	5. Relay Boards: One for each size and type of relay board installed.
	6. Operator Interface: One microprocessor board(s), complete with display and membrane keypad.



	PART 2 – PRODUCTS
	2.1         FULL-SERVICE CONTROLLERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. General Requirements for Full-Service Controllers:
	1. Comply with NFPA 20 and UL 218.
	2. Listed by a Nationally Recognized Testing Laboratory for electric-motor driver for fire-pump service.
	3. Combined automatic and non-automatic operation.
	4. Factory assembled, wired, and tested; continuous-duty rated.
	5. The panel shall be securely mounted in as a minimum, National Electrical Manufacturer Association (NEMA) Type 2 drip-proof enclosure.
	6. Service Equipment Label: Nationally Recognized Testing Laboratory labeled for use as service equipment.

	C. Method of Starting:
	1. Pressure-Switch Actuated:
	a. Water-pressure-actuated switch and pressure transducer with independent high- and low-calibrated adjustments responsive to water pressure in fire-suppression piping.
	b. System pressure recorder, electric ac driven, with spring backup.
	c. Programmable minimum-run-time relay to prevent short cycling.
	d. Programmable timer for weekly tests.

	3. Magnetic Controller: Soft start type.
	4. Solid-State Controller: Reduced-voltage type.
	5. Emergency Start: Mechanically operated start handle that closes and retains the motor RUN contactor independent of all electric or pressure actuators.

	D. Method of Stopping: Manual shutdown after automatic starting.
	E. Capacity: Rated for fire-pump-driver horsepower and short-circuit-current (withstand) rating shall be 100,000 symmetrical amperes.
	F. Method of Isolation and Overcurrent Protection: Interlocked isolating switch and non-thermal MCCB; with a common, externally mounted operating handle, and providing locked-rotor protection.
	G. Door-Mounted Operator Interface and Controls:
	1. Monitor, display, and control the devices, alarms, functions, and operations listed in NFPA 20 as required for drivers and controller types used.
	2. Method of Control and Indication:
	a. Microprocessor-based logic controller, with multiline digital readout.
	b. Membrane keypad.
	c. LED alarm and status indicating lights.

	3. Local and Remote Alarm and Status Indication:
	a. Controller power on.
	b. Motor running condition.
	c. Loss-of-line power.
	d. Line-power phase reversal.
	e. Line-power single-phase condition.

	4. Audible alarm, with silence push button.
	5. Non-automatic START and STOP push buttons or switches.

	H. Optional Features:
	1. Extra Output Contacts:
	a. One N.O. contact(s) for motor running condition.
	b. One set(s) of contacts for loss-of-line power.
	c. One each, Form C contacts for high and low reservoir level.

	2. Local alarm bell.
	3. Door-mounted thermal or impact printer for alarm and status logs.
	4. Operator Interface Communications Ports: USB, Ethernet, and RS485.

	I. Automatic Transfer Switch (ATS):
	1. Complies with NFPA 20, UL 218, and UL 1008.
	2. Integral with controller as a listed combination fire-pump controller and power transfer switch.
	3. Automatically transfers fire-pump controller from normal power supply to alternate power supply in event of power failure.
	4. Allows manual transfer from one source to the other.
	5. Alternate-Source Isolating and Disconnecting Means:
	a. Integral molded-case switch, with an externally mounted operating handle.
	b. Mechanically interlocked isolation switch and circuit breaker rated at a minimum of 115 percent of rated motor full-load current, with an externally mounted operating handle; circuit breaker shall be provided with non-thermal sensing, instantaneous...
	6. Local and Remote Alarm and Status Indications:
	a. Normal source available.
	b. Alternate source available.
	c. In normal position.
	d. In alternate position.
	e. Isolating means open.

	7. Audible alarm, with silence push button.
	8. Non-automatic (manual, non-electric) means of transfer.
	9. Start generator output contacts.
	10. Timer for weekly generator tests.
	11. Short circuit rating capacity: 100,000 symmetrical amperes.


	2.2        CONTROLLERS FOR PRESSURE-MAINTENANCE PUMPS
	A. Jockey pump controller shall be listed by and approved by FM.
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements for Pressure-Maintenance Pump Controllers:
	1. Type: UL 508 factory-assembled, wired and tested, across-the-line; for combined automatic and manual operation.
	2. Enclosure: NEMA Type 2, drip-proof enclosure.
	3. Factory assembled, wired, and tested.
	4. FINISH: Manufacturer's standard color paint.
	5. Horsepower rated disconnect switch.
	6. Hand-Off-Auto selector-switch to allow manual operation of the pump.
	7. Minimum run timer to prevent short circuiting.
	8. Control circuit transformer with 230 AC secondary.

	D. Rate controller for scheduled horsepower and include the following:
	1. Fusible disconnect switch.
	2. Pressure switch.
	3. Hand-off-auto selector switch.
	4. Pilot light.


	2.3        ENCLOSURES
	A. Fire-Pump Controllers, ATS, Remote Alarm Panels and Low-Suction Shutdown Panels: NEMA 250, to comply with environmental conditions at installed locations and NFPA 20.
	1. Indoor, Dry and Clean Locations: Type 1 (IEC IP10).

	B. Enclosure Color: Manufacturer's standard "fire-pump-controller red".
	C. Nameplates: Comply with NFPA 20; complete with capacity, characteristics, approvals, listings, and other pertinent data.
	D. All controllers and transfer switches shall be marked as “Suitable for Use as Service Equipment” and additional marking as electric fire pump controller.
	J. Optional Features:
	1. Floor stands, 6T305 mm6T high, for floor-mounted controllers.


	2.4        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire-pump controllers according to requirements in NFPA 20 and UL 218.
	1. Verification of Performance: Rate controllers according to operation of functions and features specified.

	B. Fire-pump controllers will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and surfaces to receive equipment, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine equipment before installation.  Reject equipment that is wet or damaged by moisture or mold.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        CONTROLLER INSTALLATION
	A. Install controllers within sight of their respective drivers.
	B. Connect controllers to their dedicated pressure-sensing lines.
	C. All equipment shall be mounted in a substantial manner on a single noncombustible supporting structure.
	D. Wall-Mounting Controllers: Install controllers on walls with disconnect operating handles not higher than 6T2006 mm6T above finished floor, and bottom of enclosure not less than 6T305 mm6T above finished floor unless otherwise indicated.  Bolt unit...
	E. Floor-Mounting Controllers: Install controllers on 6T100-mm6T nominal-thickness concrete bases, using floor stands high enough so that the bottom of enclosure cabinet is not less than 6T305 mm6T above finished floor.  Comply with requirements for c...
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	F. Fire pump controllers shall not be used as junction box to supply other equipment.
	G. Seismic Bracing: Comply with requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	I. Comply with NEMA ICS 15.

	3.3         POWER WIRING INSTALLATION
	A. Install power wiring between controllers and their services or sources, and between controllers and their drivers.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4        CONTROL AND ALARM WIRING INSTALLATION
	A. Install wiring between controllers and remote devices and facility's central monitoring system.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Control-Voltage Electrical Power Cables."
	B. Install wiring between controllers and the building's fire-alarm system.  Comply with requirements specified in Division 28 Section "Digital, Addressable Fire-Alarm System."
	C. Bundle, train, and support wiring in enclosures.
	D. Connect remote manual and automatic activation devices where applicable.

	3.5        IDENTIFICATION
	A. Comply with requirements in NFPA 20 for marking fire-pump controllers.
	B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification in NFPA 20 and as specified in Division 26 Section "Identification for Electrical Systems."

	3.6        FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Inspect and Test each Component:
	a. Inspect wiring, components, connections, and equipment installations.  Test and adjust components and equipment.
	b. Test insulation resistance for each element, component, connecting supply, feeder, and control circuits.
	c. Test continuity of each circuit.

	2. Verify and Test Each Electric-Driver Controller:
	a. Verify that voltages at controller locations are within plus 10 or minus 1 percent of motor nameplate rated voltages, with motors off.  If outside this range for any motor, notify Architect, Construction Manager and Owner before starting the motor(s).
	b. Test each motor for proper phase rotation.

	3. Operational Tests: After electrical circuitry has been energized, start units to confirm proper unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	E. Field Acceptance Tests for Electric-Driven Units:
	1. Do not begin field acceptance testing until suction piping has been flushed and hydrostatically tested and the certificate for flushing and testing has been submitted to Architect, Construction Manager and Owner and authorities having jurisdiction.
	2. Prior to starting, notify authorities having jurisdiction of the time and place of the acceptance testing.
	3. Engage manufacturer's factory-authorized service representative to be present during the testing.
	4. Provide a minimum, no fewer than six automatic and six manual operations shall be performed during the acceptance test.
	5. An electric driven fire pump shall operate for a period of at least 5 minutes at full speed during each of the operations.
	6. The automatic operation sequence of the controller shall start the pump from all provided starting features and shall include pressure switches or remote starting signals.
	7. Tests of engine-driven controllers shall be divided between both sets of batteries.
	8. The selection, size and setting of all overcurrent protective devices, including fire pump controller circuit breaker, shall be confirmed to be in accordance with this standard.
	9. The fire pump shall be started once from each power service and run for a minimum of 5 minutes.
	10. Alternate Power Supply:
	a. On installations with an alternate source of power and an automatic transfer switch, loss of primary source shall be simulated and transfer shall occur while the pump is operating at peak load.
	b. Transfer from normal to alternate source and retransfer from alternate to normal source shall not cause opening of overcurrent protection devices in either line.
	c. At least half of the manual and automatic operations shall be performed with the fire pump connected to the alternate source.


	F. Controllers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.7        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.8        ADJUSTING
	A. Set field-adjustable switches, auxiliary relays, time-delay relays, and timers.
	B. Program microprocessors for required operational sequences, status indications, alarms, event recording, and display features.  Clear events memory after final acceptance testing and prior to Substantial Completion.
	C. Set field-adjustable pressure switches.

	3.9        PROTECTION
	A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's written instructions until enclosed controllers are ready to be energized and placed into service.
	B. Replace controllers whose interiors have been exposed to water or other liquids prior to Substantial Completion.

	3.10       DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain controllers, and to use and reprogram microprocessor-based controls within this equipment.
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	UGENERAL
	SUMMARY
	Section Includes:
	Extinguishing-agent containers.
	Fire Extinguishing agent (Novec 1230).
	Valves and pipes
	Alarm devices.
	Control and alarm panels.
	Accessories.
	Connection devices for and wiring between system components.
	Connection devices for power and integration into building's fire-alarm system.


	REFERENCES
	ASME B31.1    Power Piping
	NFPA 70   National Electric Code
	NFPA 2001 Standard on Clean Agent Fire Extinguishing Systems
	UL 1058 Clean Agent Extinguishing Agents.

	SYSTEM DESCRIPTION
	Engineered system for total flooding of clean agent fire extinguishing agent to discharge.
	Performance requirement: discharge extinguishing agent within 10 seconds and maintain 4.5 - 7 percent concentrate by volume at 21 degrees Celsius for 10 minutes holding time in hazard areas.
	Extinguishing agent concentration in hazard areas greater than 7 percent immediately after discharge or less than 4.5 percent throughout holding time will not be accepted without written authorization from owner and authorities’ having jurisdiction.

	System capabilities: 42.75 bars minimum calculated working pressure and 24.8 bars initial charging pressure.
	Verified Detection: Include devices located in single zone. Sound alarm upon activating single detection device, and discharge extinguishing agent upon actuating second detection device.
	System operating sequence as follows:
	Actuating first detector: Give visual indication on annunciator panel, energize audible alarm, shut down air-condition and ventilating systems serving protected area, release and closed doors in protected area and send signal to fire alarm system.
	Actuating second detector: Give visual indication on annunciator panel, energize audible alarm, shut down power to protect equipment, actuate time delay for extinguishing-agent discharge for 30 seconds, and release extinguishing agent.
	Extinguishing-agent discharge will operate audible alarms and strobe lights.
	Operating manual-release stations will discharge novec-1230 when activated.
	Operating abort switches will delay Novec-1230 discharge while being activated, and switches must be reset to prevent Novec-1230 discharge. Release of switch will discharge Novec-1230.
	Control panel to be installed at the height of 1.5m from finish floor level. Al tees, elbows and nozzle points should be clamped properly. Design discharge: Novec 1230/ clean agent are designed to discharge within 10 sec.


	SUBMITTALS
	Calculation for required weight for Novec 1230 extinguishing agent for each hazardous area application.
	Coordination drawings for hazard-area enclosure, reflected ceiling plans drawn accurately to scale and coordinating penetrations and ceiling mounted items.
	Wiring diagrams
	Drawings and calculations specified above, in required number of set required
	Drawings and calculations
	Installation report
	Test and inspection reports
	Maintenance data for equipment and controls
	Two copies of NFPA 2001 “Standard on Clean Agent Fire Extinguishing Systems.” deliver to Owner’s maintenance personnel.

	QUALITY ASSURANCE
	Manufacturers qualification
	Single Source response
	Provide listing/approval stamp, label or other marking on equipment made to specified standards.
	Comply with requirements that pertain to submittals and approvals material and installation, and inspecting and testing.
	ASME standards: Provide piping and installation and complying with ASME B31.1.
	FM Global Compliance:  Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	NFPA Standards: Provide equipment, components accessories, installation and testing fomplying with NFPA 2001 and NFPA 70.
	UL Compliance:  Provide equipment listed in UL's "Fire Protection Equipment Directory" and UL 1058.
	Listed and Labeling: provide clean agent fire-extinguishing system equipment specified in this section that is listed and labeled.
	The term “Listed” and “Labeled”: as defined in National Electric Code, Article 100.
	Listing and Labeling agency Qualification: a national Recognized Testing Laboratory (NTRL) as defined in OSHA regulation 1910.7


	PROJECT CONDITIONS
	Field measurements: verify dimensions by field measurements.


	UPRODUCTS
	PIPING MATERIALS - GENERAL
	Piping, valves and discharge nozzles, conform to types and standards listed in NFPA 2001.

	PIPES
	Black Steel Pipe:  ASTM A 53, Schedule 80, seamless steel pipe.

	PIPE AND TUBE FITTINGS
	Forged-Steel Socket Welding Fittings:  ASME B16.11, Class 1000.
	Cast Iron fittings are not allowed.

	VALVES
	Brass suitable for intended operations. All gasket, o-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent. Valve shall be protected against mechanical, chemical or other damage.
	Container Valves:  With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	Valves in Sections of Closed Piping and Manifolds:  Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	Valves in Manifolds:  Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	EXTINGUISHING-AGENT CONTAINERS
	Description:  Steel tanks complying with ASME Boiler and Pressure Vessel Code:  Section VIII, for unfired pressure vessels.  Include minimum working-pressure rating that matches system charging pressure, valve, pressure switch, and pressure gage.
	Finish:  Red, enamel or epoxy paint.
	Manifold:  Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	Storage-Tank Brackets:  Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support, maintenance, and tank refilling or replacement.


	FIRE-EXTINGUISHING CLEAN AGENT
	Clean Agent
	NOVEC-1230 complying with NFPA 2001


	DISCHARGE NOZZLES
	Equipment manufacturer's standard one-piece brass or aluminum alloy of type, size, discharge pattern, and capacity required for application.
	Discharge nozzle shall be listed for intended use. Listing criteria shall include flow characteristics, area coverage, height limits and minimum pressure. Discharge orifices and discharge orifice plates and inserts shall be materials that is corrosion...

	CONTROL PANELS
	Description:  UL listed or FM Approved, including equipment and features required for testing, supervising, and operating fire-extinguishing system.
	Power Requirements:  120/240-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.
	Enclosure:  NEMA ICS 6, Type 1, enameled-steel cabinet.
	Mounting: Surface

	Provide supervised circuits for each independent hazard area.
	Provide the following applications
	Manual pull-station circuit.
	Alarm circuit.
	Release circuit.


	Provide the following Control-Panel Features:
	Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	Automatic switchover to standby power at loss of primary power.
	Storage container, low-pressure indicator.

	Annunciator Panel:  Graphic type showing protected, hazard-area plans, as well as locations of detectors and manual stations.  Include lamps to indicate device-initiating alarm, electrical contacts for connection to control panel, and stainless-steel ...
	Standby Power: lead acid or nickel cadmium batteries with capacity to operate system for 72 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery vo...

	MANUAL –RELEASE STATIONS
	Description: UL listed and FM approved, red-finish, “Pull Station,” 120 VAC or low voltage compatible with controls. Include contacts for connection to control panel. Unit can manually discharge clean agent extinguishing agent with operating device t...

	SWITCHES
	Description:  UL listed or FM Approved, where available, with electrical contacts for connection to control panel, 120 VAC or low voltage compatible with controls.
	Pressure Switches; Pneumatic Operation.
	Transfer Switches:  Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	Abort Switches: Countdown timer type, with a  digital readout indicating the number if seconds remaining until system discharge, combined with a  system abort function switch.
	Door Closers:  Magnetic retaining and release device.

	ALARM DEVICES
	Description:  UL listed or FM Approved, low voltage, and surface mounting except where otherwise indicated.
	Bells:  6 inches diameter.
	Horns:  90 to 94 dBA.
	Strobe Lights:  Translucent lens, with "FIRE" or similar caption.

	ELECTRICAL POWER AND WIRING
	Electrical power, wiring, and devices are specified in Division 16.


	UEXECUTION
	EXAMINATION
	Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements that reduce clean agent leakage.include requirements specified installation tolerances and other conditions affecting performance of clean agent...
	Do not proceed with installation unitl unsatisfactory conditions have been corrected.

	PIPING APPLICATIONS
	Provide piping for 1000 psig charging pressure clean agent system, according to material application below.
	Black steel pipe, forged steel fitting with welded joints.

	PIPING INSTALLATION GENERAL
	Install piping adjacent to clean agent storage containers and equipment to allow replacement, service and maintenance.
	Basic piping installation and pipe joining methods are specified in Division 15 plumbing sections.

	CLEAN-AGENT SYSTEM INSTALLATION
	Install system according to the general arrangement indicated for extinguishing-agent storage containers, accessories and control panels.
	Comply with manufacturer’s written instructions and references standards.
	Locate extinguishing agent containers, panels, control and alarm devices where indicated. Other equipment and devices may be located at designer/s discretion, except where otherwise indicated.
	Install extinguishing-agent containers anchored to substrate.
	Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001.
	Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.

	Support piping using supports and methods according to NFPA 2001.
	Install seismic restraints for extinguishing-agent containers and piping systems.
	Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	CONNECTIONS
	Make connections to power supply, system components building fire alarm system and ground.
	Electrical connections, grounding requirement and alarm panels according to NFAP 2001.


	Labeling
	Install labeling on piping, storage containers equipment and alarm panel according to NFPA 2001

	FIELD QUALITY CONTROL
	Installation Inspection
	Comply with operating instructions and procedure of NFPA 2001. Include the following inspections and tests to demonstrate compliance with requirements.
	Check mechanical items.
	Inspect extinguishing agent containers and extinguishing agent and check mountings for adequate anchoring to substrate.
	Check electrical systems.
	Check enclosure integrity. Comply with NFPA 2001
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Perform field acceptance tests of each clean agent fire-extinguishing system when system installation is complete. Perform system testing only after hazard-area enclosure has been completed and openings are sealed. Comply  with operating instructions...
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Field correct malfunctioning equipment, then retest to demonstrate compliance. Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated then retest to demonstrate compliance. Repeat procedure until satis...
	Report test results promptly and in writing to Engineer and authorities having jurisdiction.


	COMMISSIONING
	Startup services: Engage a factory authorized service representative to provide startup service as specified below.
	Preparation: Perform the following final checks before start up
	Test of the piping system is complete
	Check for piping connection leaks
	Check for complete enclosure integrity
	Test operation of safety controls and devices
	Check operation of ventilation and exhaust system.


	Starting Procedures: Follow manufacturer’s written procedure. If no procedure are prescribed by manufacturer, proceed as follows:
	Fill containers with clean agent extinguishing agent and pressurize with dry nitrogen to 2500 psig.
	Install filled extinguishing-agent containers.
	Energize circuits.
	Adjust operating controls.


	DEMONSTRATION
	Services: Engage a factory-authorized service representative to train Owner's maintenance personnel  as specified below:
	Train Owner’s maintenance personnel on procedure and schedule related to startup and shutdown, troubleshooting, servicing and preventive maintenance.
	Review data in the operation and maintenance manual
	Schedule training with owner with at least 7 days advance notice.
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	131100 - Swimming Pools
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pool:
	a. Construction Contractor shall be responsible for design and installation of exterior pool system.
	b. Construction Contractor shall be responsible for submitting and securing necessary approvals and permits, including all expenses for the preparation of any required documentation.


	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete".
	2. Division 04 Section "Unit Masonry."
	3. Division 05 Section "Metal Fabrications".
	4. Division 07 Section "Joint Sealants".
	5. Division 09 Section "Tiling"
	6. Division 22 and 26 Specifications.
	7. Division 31 Section "Earthwork".
	8. Division 33 Section "Water Utility Distribution Piping".

	C. References:
	1. Applicable requirements of the following Specifications and Codes apply to work of this Section:
	a. Local building and health codes.
	b. International Swimming Pool and Spa Code.
	c. American National Standards Institute (ANSI) Publications:
	1) ANSI/APSP-7 “American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins”

	d. American Society for Testing and Materials (ASTM): Publications
	1) A615  "Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement"
	2) C33  “Standard Specification for Concrete Aggregates”
	3) C150  “Standard Specification for Portland Cement“
	4) A36/A36M Standard Specification for Carbon Structural Steel.
	5) D1784 Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated Polyvinyl Chloride (CPVC) Compounds.
	6) D1785 Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120.
	7) D2564 Standard Specification for Solvent Cements for Polyvinyl Chloride (PVC) Plastic Piping Systems.
	8) D2855 Standard Practice for Making Solvent-Cemented Joints with Polyvinyl Chloride (PVC) Pipe and Fittings.

	e. American Society of Mechanical Engineers (ASME) Publication
	1) “Coding and Labeling”

	f. National Spa and Pool Institute (NSPI): Publications
	1) Minimum Standards for Public Swimming Pools.
	2) Exception:  Diving Board Standards not applicable.

	g. National Fire Protection Association (NFPA) Publication:
	1) 70 "National Electric Code"

	h. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelin...



	1.3 SYSTEM DESCRIPTION
	A. System shall include:
	1. Provide systems of fully compatible components and construction methods required for complete and operable systems for exterior swimming pool with decking and water features including but not limited to excavation, dewatering of construction area a...
	2. Gunite or shotcrete shell.
	a. Finish Plaster Mix.

	3. Excavating, hauling, backfilling, grading and incidental earthwork in conjunction with the construction of the swimming pool.
	a. Handle and dispose of excess material, regardless of type, character, or composition.

	4. Connections of water and gas to pool equipment.
	5. Connection of motors, pumps, compressors, switches and timers, lights and wiring necessary for interfacing of equipment.
	6. Pool Equipment:
	a. Filter Systems.
	b. Flow Meters.
	c. Water Treatment Systems.
	d. Heaters.
	e. Recirculation Pumps and Motors.
	f. Piping.
	g. Fittings, Lights and Accessories.
	h. Collector Tanks.
	i. Deck Drain System.

	7. All pools shall comply with ANSI/APSP-7 "American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins".


	1.4 ACTION SUBMITTALS
	A. General: Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections.
	B. Submit in accordance with Division 01 Section “Submittals” indicating specified items selected for use in project with the following supporting data.
	1. Product Data:
	a. Manufacturer's technical literature with installation and storage instructions for each product specified.
	b. PUMPS: Pump performance curves indicating GPM vs. TDH, maximum efficiency point, and maximum amperage draw, together with current characteristics and service factor of motor.
	c. Manufacturer's descriptive data for:
	1) Piping.
	2) Filters.
	3) Pumps and strainers.
	4) Heaters.
	5) Chemical controller, feeder and storage tank.
	6) Valves.
	7) Gauges, thermometers and flow meters.
	8) Inlets and gratings.


	2. The pool manufacturer shall certify to the Owner that the depth and configuration of the pool is acceptable and compatible with all known safety standards for the manufacturer's designed product.

	C. Shop Drawings:
	1. Submit the following Shop Drawings to Client for approval:
	a. Complete design of swimming pool, including all component parts, attachments, devices, or other work, filtration filter, size, turn-over capacity and supporting calculations.
	b. Foundation plan and details and Sections through pool shall be included.
	c. Mechanical schematic.
	d. Detail for ladder and pool wall interface.

	2. Show all shop erection details.
	3. All Shop Drawings shall be certified and sealed by a Professional Engineer, registered in the state in which project is being submitted.

	D. Samples:
	1. Precast concrete pool coping deck and in pool, one 300mm long section of coping, complete with stenciled depth marking.
	2. Submit three (3) samples of each type and color of tile required.

	E. Quality Control:
	1. Design Data:
	a. Hydraulic Analysis: Engineer's sealed calculations and total dynamic head (TDH) for swimming pool system for equipment other than that specified.
	b. Structural Analysis: Engineer's sealed calculations and analysis for pool concrete design.


	F. At the completion of the work, Construction Contractor shall furnish to the Owner two bound copies of an operation manual.  Minimum content of these manuals shall be:
	1. Operating Instructions.
	2. Equipment Literature with Parts List of all Equipment.
	3. Water Chemistry Procedures.
	4. Suggested Safety Procedures.
	5. Re-painting / Re-finishing Procedures.
	6. Include chemical analysis of source/make-up water supply.
	7. Copies of all manufacturer's warranties.
	8. Test reports.
	9. Sealed Engineer's drawings.
	10. Certificates: From local authorities indicating that pool construction and performance conform to requirements of respective authorities.


	1.5 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For Swimming Pools to include in maintenance manuals. Include data for pool and pool equipment, and warranty information.
	B. Project Record Documents.
	C. Owner's Certificate of Instruction.

	1.7 QUALITY ASSURANCE
	A. All work under this Section must be performed by a Contractor experienced and regularly engaged in building, commercial swimming pools.  Contractors bidding this work must have completed five (5) projects within the past ten years equal to or large...
	B. Pool specification and related pool drawings are to be considered as performance guidelines only meeting minimum requirements which may change as result of local code and health department requirements.
	1. The project Drawings and Specifications supplement each other.  In the event of a conflict, the Specifications shall govern. Piping locations are schematic. Precise locations of piping shall be determined by actual field condition. Fittings are not...
	2. This Contractor shall be responsible for reviewing the complete set of Contract Documents and coordinate work with other trades.

	C. All work under this Section shall be inspected and installed in accordance with all current local and state codes and regulations.
	1. Construction Contractor shall obtain the following:
	a. Board of Health Design Approvals.
	b. Board of Health Inspections and Final Approval.
	c. Structural and Electrical Inspections and Final Approvals on his Portion of the Work.


	D. The standards of these Plans and Specifications are intended to provide the Owner with a low maintenance pool.
	E. Construction Contractor to be responsible for design and installation of pools, including layouts, routing of piping, as well as the proper location and quantities of required accessories.  Responsibilities also include necessary valves, devices, a...
	F. Contractor's design drawings must be sealed and signed by a licensed Engineer registered in State in which project is being constructed.
	G. Contractor shall submit, on his letterhead, a list of all variations and deviations he finds that differ between local code requirements and bid drawings.
	H. At the completion of the work, Construction Contractor shall fill the pool with water and instruct the Owner's operating personnel in the operation of all equipment.

	1.8 PROJECT CONDITIONS
	A. Coordination: Coordinate this work with the work of other Sections to avoid any delay or interference with other work.
	1. Filter room, decks, sealing of joints between pool and deck, fencing and landscaping shall be provided as work by other Sections.
	2. Connection of all pool equipment, starters and switches; grounding of pool, pool equipment, pool lights and niches, and wiring of pool lights shall be performed by Pool Subcontractor from electrical panel in equipment room.
	3. Connection of floor drains, deck drains and hose bibs shall be provided as work of other Sections. Connection of pool heater and heater vent piping in equipment room shall be performed by Contractor.
	4. Provisions for combustion air will be provided as work by other Sections.
	5. Connection of automatic water fill system and fill spout cold water lines from water source in equipment room shall be performed by Pool Subcontractor.

	B. Lines, Grades and Elevations:
	1. The General Contractor shall establish a bench mark for elevations and control points for measurements and layouts. Construction Contractor shall be responsible for lines, grades, and measurements from these points required for the installation of ...

	C. Utilities:
	1. The Contractor shall supply the water required for construction and filling and testing of the pool from permanent accepted system.

	D. Construction Contractor shall test the Owner's natural water supply and furnish and supply start-up chemicals as required for start-up, including chlorine and requirements to balance total alkalinity and calcium hardness, and shall obtain same.

	1.9 WARRANTY
	A. Construction Contractor shall warranty his work against defects in labor and equipment, including paint, for a period from Substantial Completion.  Substantial Completion shall be defined as the date of acceptance by the Owner or initial usage, whi...
	1. Warranty Period: Five years from date of Initial Acceptance or elsewhere indicated.



	PART 2 – PRODUCTS
	PART 2 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	2.1 MATERIALS
	A. Pool Structure – General:
	1. Size of pool shown in Drawings is only proposal; Engineer will decide the actual size and shape.
	2. Horizontal submersible joint sealant shall be polyurethane.
	3. Vertical joint sealant shall be polyurethane.
	4. Tiling:  Tile used in conjunction with surfaces in contact with water shall be furnished and installed by Construction Contractor.
	5. Perimeter and general purpose sealants shall be polyurethane.

	B. Pool Materials:
	1. Concrete:
	a. Definitions:
	1) Gunite: "Dry-mix".  Originally a trade name used to designate a mixture of Portland cement and sand thoroughly mixed dry, passed through a cement gun and conveyed by air through a flexible tube, hydrated at the nozzle and placed by air pressure.
	2) Shotcrete: "Wet-mix".  transit-mix (ready-mix) combination of Portland cement, aggregates and water, pumped in a plastic state to the nozzle, where air is added to place the material.

	b. Materials and mixes for gunite and shotcrete shall conform to Design Criteria & Technical Guidelines and other Standards / Regulations.
	c. Gunite:
	1) Aggregate: ASTM C33, washed sand; clean, hard, sharp particles, well graded in size.
	2) Mix: 1 part cement to 4 1/2 parts of sand based on dry, loose volume (minimum 3,000 psi compressive strength in 28 days).
	3) Portland Cement and Water: As specified hereinafter.

	d. Shotcrete:
	1) Mix Strength: Minimum 5,000 psi compressive strength in 28 days.
	2) Submit design mix and certify material for weight, water content and mixing time.
	3) Portland Cement and Water: As specified hereinafter.

	e. Portland Cement: ASTM C150, Type I or II.
	f. Water: Potable.
	g. Forms: Exterior plywood, Class 1, mill-oiled.
	h. Form Oil: Lacquer or resin type compatible with mill-oil.
	i. Reinforcing Steel: ASTM A615 grade 40 or as approved.
	j. Gauging Wires: 0.027" thick or as approved.

	2. Ceramic Tiling:
	a. Unglazed Ceramic Mosaic tile at Step Nosings.
	b. Provide certification by manufacturer for use in exterior pools.
	c. Pool Tile: Refer to Drawings and Interior Finish Index for size and location or consult with Engineer.
	d. Non-slip unglazed ceramic mosaic tile in color or as shown in Interior Finish Index at step nosings.
	e. Special Tiles:
	1) For main pool deck is stamped concrete in 2 (two) varies pattern, as indicated as per layout drawing design. Mosaic tiles of varies color as per design layout in drawing for pool’s art design at bottom. A visible-color separator tiles between under...

	f. Pool Depth Markings:
	1) 6" x 6" tile with 4" high lettering depth marking in both feet and meters for skim line (smooth) and deck (non-slip), as required by local and state public swimming pool codes.
	2) Special Float Depth Marker, Separator and Special Tiles: Under water sun-bed area separates the level with main pool provision of the items. Special tiles servers as separator of two areas at bottom and it varies depth level. Color, layout & size a...

	g. No Diving Sign Tile: Adjacent to each depth marker, provide international symbol "No Diving" sign tile.
	h. Tile Mortar and Grout: As specified in Division 09 Section “Tiling”.
	i. Sealant and Backup Material: See Division 07 Section “Joint Sealants”.
	j. Precast Concrete Pool Coping: Precast concrete, wet pour, white, 12" wide x minimum 24” long bull nosed coping stone with raised slip resistant pattern on upper surface.  Provide one piece radius corners.

	3. Finish Plaster Mix: White marble, white waterproof cement and bonding agent.

	C. Filter System:
	1. Pressure Filters:
	a. Approved Manufacturers or approved substitution.
	b. Filter Systems: As approved by Engineer for sand filters at flow rates of 20 GPM per square foot of filter area, and comply with applicable code requirements.
	c. Filter or Filter Battery: Stainless steel or fiberglass hi-rate pressure sand filters.
	d. Include with each filter top mounted influent pressure gauge, reading 0 to 60 psi, manual air release valve, multi-port dial valve, backwash site glass and transparent dome top.

	2. Filter Media: Sand, with an effective size of 0.45 to 0.55 mm with uniformity coefficient of 1.6 maximum.
	3. Filter Face Piping:
	a. Pipe, valves and fittings shall make a complete unit or battery from inlet to outlet.
	b. Arrange piping to carry out operations of filtering, backwashing and by-pass of filter for pool draining.
	c. Face Pipe and Fittings: PVC SCH 80 or as approved.


	D. Filter Equipment Room:
	1. Self Contained Filter Equipment Room shall be provided for swimming pools as required per detailed design by Contractor.
	2. Complete self-contained, pre-plumbed filter system enclosed in a fiberglass equipment cabinet. Fiberglass cabinet will have access roof-doors for ease of service and maintenance of equipment. Provide aluminum grate for cross ventilation with fiberg...
	3. All valves, gauges, flowmeters, filters, pumps, chemical feeders and water level controllers are included. The pumps shall be prewired to the electric control panel. Provide prewired motor starter if applicable.  The system shall be tested at the m...
	4. Provide Flow Meters.

	E. Water Treatment System:
	1. Provide the following as per Codes and Standards to meet the requirements.
	a. Chemical Feeder as approved.
	b. Chemicals.
	c. Test Kit.


	F. Pool Heaters:
	1. Size for pool as shown on the Drawings, complete. Design based on maintaining a temperature of 80 PoPF for pool.
	2. Heaters must be A.S.M.E coded and labeled. Furnish in line thermometer with 2PoPF intervals and a minimum range of 60 to 120 PoPF.

	G. Recirculating Pump and Motor:
	1. Pumps:
	a. Pumps of Approved Manufacturers.
	b. Self priming unit with hair and lint strainer capable of delivering the designated GPM at the designated head during the filtering operation without overloading along the full length of the pump curve.

	2. Pump Motors:
	a. Energy efficient, UL listed.
	b. Electrical Characteristics: As shown on Drawings.


	H. Valves and Piping:
	1. Coordinate with Division 22, 26 and 33 and provide piping within filter room, Pool fill line, Filtered water supply piping to pool, Fittings for PVC pipe, Valves and Pipe Joints.
	2. Piping: Polyvinyl chloride (PVC) composition; ASTM D1784 or ASTM D1785, Schedule 40 or 80.
	3. Cement: ASTM D2564.
	4. Provide check and ball valves as required; by same manufacturer when practical.
	5. Valve connections: Suitable for connection of adjoining pipe; of pipe size values.
	6. Hangers and Supports: Sized to project conditions.

	I. Pool Fittings, Lights and Equipment Accessories:
	1. Swimming pool lighting, equipment, grounding and other required electrical installations shall be NEC article 680.
	2. Contractor to revise the electrical drawings per approved detailed design of swimming pool.
	3.  Compatible with pool system components.
	4. Sized to code requirements; ensure proper hydraulic balance.
	5. Provide Floor Inlet, Pool Wall Inlet, Auto Water Level Control, Hydrostat Valve, Hydrostat Tube, Skimmer, Fill Spout, Pool Main Drain Sump, Pool Main Drain Grate and Collector Tank as required per detailed design approved by Engineer. Stainless ste...
	6. Provide Underwater Lights (Coordinate with Section 265100)
	7. Provide Deck Fittings like Stainless Steel Grab Rail, Stainless Steel Ladder, etc as required.
	8. Provide Maintenance Accessories like Vacuum Head, Thermometer, Test Kit, Squeegee, Telescopic Pole, etc.
	9. Provide Safety Accessories like Life Buoy, Throw Line with Floating Ball, Life Hook, Life Hook Pole, Life Hook Pole Adapter, Spine Board with Ties, First Aid Kit, etc.

	J. Deck Drain System:
	1. Deck Drain System from Approved Manufacturers.
	2. Material:
	a. Heavy wall, bondable, non-corrosive PVC
	b. Provide all nailing clips, couplers and fittings, end adapters, clean-out plugs and protective tape over drain surface.


	K. Site Furniture:
	1. Under water sun-bed (sun-bathing area) partly underwater sun-beds along Swimming Pool with a depth of 0.45 to 0.60m of water level.
	2. Common Sun Beds: Located at main pool deck.
	3. Water Falls: Waterfalls Cascading waterfalls. Design as per Drawings.
	4. Gazebo, Aluminum Trellis and Other Shading Structures (Where needed): Located in random areas serves as refuge from heat of sun & pocket area for rest. Refer to Drawings for design.



	PART 3 – EXECUTION
	PART 3 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	3.1 EXAMINATION
	A. Examine areas in which work is to be performed. Report in writing to Owner's Representative all prevailing conditions that will adversely affect satisfactory execution of work. Do not proceed with work until unsatisfactory conditions have been corr...
	B. Starting work constitutes acceptance of the existing conditions and this Contractor shall then, at his expense, be responsible for correcting all unsatisfactory and defective work encountered.

	3.2 PREPARATION
	A. Perform earthwork and dewater excavation in compliance with Division 31 Section “Earthwork”.
	B. Coordinate trench for system as specified in Division 31 Section “Earthwork”, and provide system as specified in Division 33 Section “Water Utility Distribution Piping”.

	3.3 INSTALLATION
	A. Formwork and Reinforcement:
	1. Install form work to lines and profiles shown.  Brace forms for work to prevent movement during concrete placing operations.
	a. Allow other trades sufficient time for installation of equipment and materials which must be fastened to forms.
	b. Clean form surfaces prior to concrete placing operations.
	c. Place reinforcing steel.  Steel shall be free from dirt, rust, oil, paint and mill scale.
	d. Securely wire tie steel at points where bars cross.  Stagger splices and laps.
	e. Install gauging wires to establish thickness of finish work.
	f. After placing pool reinforcing, but before placing concrete, confirm that grounding circuits have been provided by the electrical trades to steel reinforcement, grab rails, and hand rails.  No concrete shall be placed until this requirement has bee...


	B. Concrete:
	1. Placing of Gunite and Shotcrete: Conform to the applicable code requirements.
	2. Gunite:
	a. Mixing: Mix dry in batch mixing machine for a period of not less than 1 minute
	b. Mix and Strength: As specified in Part 2.

	3. Shotcrete:
	a. Mixing Time: Mixing time for materials delivered by ready-mix trucks to the job site shall not exceed two hours or 250 revolutions of the drum, whichever comes first.  When additional water is added, drum shall be rotated a minimum of 30 additional...

	4. Placing Concrete:
	a. Place concrete against original undisturbed soil, thoroughly compacted earth.
	b. Remove all loose, fine aggregate or rebound from surfaces receiving concrete before placing succeeding layers.  Whenever possible, first layer shall entirely cover reinforcing steel to secure it in proper position.
	c. Where new concrete is applied against existing concrete, thoroughly clean the existing surface and drench with water at least twice on the day before placing new concrete.  Surfaces upon which concrete will be applied shall be sufficiently damp to ...
	d. Concrete deposited on vertical surfaces shall be shot at right angle to surface starting at the bottom and continuing upward.  Build up in layers of a thickness that will not slump, allowing sufficient time between placing of layers for initial set...

	5. Finishing:
	a. When thickness and planes outlined by forms and gauging wires have been reached, rod surfaces to true lines.  After rodding, remove gauging wires.  Finish all exposed surfaces to straight and true lines.
	b. Finish: Gun finish as left by nozzle.

	6. Continuously moisture cure for no less than 7 days.

	C. Equipment:
	1. Install all equipment where shown on the Drawings.
	2. Flow Meters: Install in straight run of pipe having a minimum length of 10 pipe diameters upstream and 4 pipe diameters downstream and in a position that can be easily read by operator.
	3. Chemical Feed Injection: Injection points:  Locate downstream from all filter room equipment.

	D. Deck Drain System:
	1. Install deck drain system in strict accordance with manufacturer's recommendations and written instructions.
	2. Grade subsoil, sloping it toward drain location.  Attach nailing clips and place drain over the stakes. Use couplers to ensure a straight even line.  After aligning, nail firmly to stakes.
	3. Insert adapter.  Install Clean-out.  Place concrete and trowel gradual slope to drain.  After concrete has set, install end plug.
	4. Coordinate removal of protective tape with deck finish coating application.

	E. Piping:
	1. Cut all pipe with mechanical cutter without damage to pipe.
	2. Placing and Laying: Inspect pipe for defects before installation.  Clean the interior of pipe thoroughly of foreign matter and keep clean during laying operation.  Pipe shall not be laid in water or when trench conditions are unacceptable as determ...
	3. Threaded Joints: After cutting and before threading the pipe shall be reamed and shall have burrs removed.  Screw joints shall be made with graphite or inert filter and oil or with an approved graphite compound applied to male threads only.  Thread...
	4. Solvent welded joints shall be made in accordance with the manufacturer's printed instructions and the following minimum standards:
	a. Fittings shall fit easily on the pipe before applying cement.  The outer surface area of pipe and inner wall of fitting shall be dry and clean.  Cleaner is to be applied to the outer surface of the pipe and to the inner surface of the fitting.  Cem...
	b. Joints shall remain undisturbed for a minimum of 10 minutes from time of jointing the pipe and fitting.  If necessary to apply pressure to a newly made joint, limit to 10% of rated pipe pressure, during the first 24 hours after the joint has been m...
	c. Full working pressure shall not be applied until the joints have set for a period of 24 hours.
	d. Make provisions for expansion and contraction by way of swing joints or snaking.
	e. Protect plastic pipe from exposure to aromatic hydro-carbons, halogenated hydro-carbons, and most of esters and ketones that attack the material.  Protect all pipe from mechanical damage and long exposure to sunlight during storage.

	5. Install piping without cross connections or inter-connection between distribution supply for drinking purposes and the swimming pool that will permit a backflow of water into the potable water supply.  Pipe openings shall be closed with caps or plu...
	6. Filter Face Piping: Arrange to carry out operations of filtering backwashing and filter draining.
	7. Valve Identification: Label all valves.
	8. Testing and Flushing:
	a. Pressure Piping: After the pipe is laid, the joints completed, and the trench partially backfilled leaving joints exposed for examination, subject new lines to a hydrostatic pressure per code requirements.  Joints shall remain watertight under this...
	b. Gravity Lines: A water test shall be applied to all gravity drain piping system, either in their entirety or in sections.  All openings shall be tightly plugged and each system filled with water and tested with at least a 10 foot head of water.  Wa...
	c. Flushing: Pipelines leading to the pool shall be thoroughly flushed clean with chlorinated water before the pool is filled and placed in use.


	F. Plaster Finish:
	1. Finish concrete surfaces in pool with a wood float finish to a smooth consistent finish acceptable to Owner's Representative.
	2. Fill uneven surfaces and depressions with manufacturer's recommendations.
	3. Wash all pool surfaces thoroughly with a dilute solution of muriatic acid and flush with fresh water to assure a clean surface free of loose materials, dust, and foreign matter.
	4. Plaster Installation: Apply in accordance with manufacturer’s installation instructions.
	5. Tile Installation: Where shown on the Drawings.  Use setting materials and grout in accordance with the requirements specified in Division 09 Section “Tiling”.
	6. Plaster Installation:
	a. Apply in two coats using the double back method

	7. Trowel to a smooth, dense, impervious surface free of stains and of a uniform white color consistency.
	8. Fill pool as plaster work progresses.


	3.4 TILE INSTALLATION
	A. Where shown on Drawings, use setting materials and grout in accordance with Division 09 Section “Tiling”.
	3.5 FIELD QUALITY CONTROL
	A. Gunite Shotcrete Work:
	1. Compressive Strength Test: Take 1 sample for pool floor construction and 1 sample for wall construction but no less than a minimum test per code requirements.
	2. Submit copy of test results to Owner’s Representative.

	B. Water Treatment:
	1. Obtain a chemical analysis of the source/make-up water supply and submit to Owner's Representative.  Include the following:
	a. Total alkalinity/ppm.
	b. Calcium hardness/ppm.
	c. Chlorine/ppm
	d. pH.
	e. Iron.
	f. Copper.

	2. Treat and balance pool water prior to turnover of pool to Owner.

	C. Piping Testing:
	1. After installation and before covering piping, test to minimum 20 PSI pressure for 12 hours.
	2. If necessary, repair leaks and retest. Do not cover piping until proven watertight.
	3. Furnish test results prior to covering piping.

	D. Flushing: Flush completed piping with clean water prior to making final connections.

	3.6 ADJUSTING
	A. Adjust pool system for proper operation through all cycles.

	3.7 CLEANING
	A. Clean pool, equipment and related surfaces. After completing installation, inspect exposed finishes and repair damaged finishes.

	3.8 DEMONSTRATION
	A. Demonstrate proper operation and maintenance of pool system to Owner.
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	142100 - Electric Traction Elevators
	PART1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes electric traction passenger and service elevators.
	B. Related Requirements:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary use of elevators for construction purposes
	2. Division 03 Section "Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring devices in concrete.
	3. Division 04 Section "Unit Masonry" for setting sleeves, inserts, and anchoring devices in masonry and for grouting elevator entrance frames installed in masonry walls.
	4. Division 05 Section "Metal Fabrications" for the following:
	a. Attachment plates and angle brackets for supporting guide-rail brackets
	b. Divider beams.
	c. Hoist beams.
	d. Structural-steel shapes for subsills.
	e. Pit ladders.
	f. Cants in hoist ways made from steel sheet.

	5. Division 05 Section "Pipe and Tube Railings" for railings between adjacent elevator pits
	6. Division 09 painting Sections for field painting of hoist way entrance doors and frames.
	7. Division 09 Section "Tiling and Stone Tiling" for finish flooring in elevator cars
	8. Division 22 Section "Sump Pumps" for sump pumps, sumps, and sump covers in elevator pits.
	9. Division 26 Sections for electrical service for elevators to and including disconnect switches at machine room door / in control closet.
	10. Division 27 Section "Communications Horizontal Cabling" for telephone service for elevators and for Internet connection to elevator controllers for remote monitoring of elevator performance.
	11. Division 28 Section "Digital, Addressable Fire-Alarm System" for smoke detectors in elevator lobbies to initiate emergency recall operation and heat detectors in shafts and machine rooms to disconnect power from elevator equipment before sprinkler...


	1.3 ALLOWANCES
	A. Elevator Car Allowances:  Provide finished passenger and service elevator cars under the Elevator Car Allowance specified in Division 1 Section "Allowances" Allowance includes furnishing and installing the following:
	1. Car wall finishes including trim.
	2. Car floor finishes.
	3. Car ceiling finishes.
	4. Car and hoist way door finishes.
	5. Car door sills
	6. Car light fixtures
	7. Handrails
	8. Cutouts and other provisions for installing elevator signal equipment in cars.


	1.4 DEFINITIONS
	A. Definitions in ASME A17.1/CSA B44 apply to work of this Section.
	B. Service Elevator: A passenger elevator that is also used to carry freight

	1.5 ACTION SUBMITTALS
	A. Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and similar information. Include product data for car enclosures, hoist way entrances, and operation, control, and signal systems.
	B. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.
	C. The elevator shall be designed, supplied, installed, tested and commissioned by a manufactures to the Engineer’s approval.
	D. Shop Drawings:
	1. Include plans, elevations, sections, and large-scale details indicating service at each landing, machine room layout, coordination with building structure, relationships with other construction, and locations of equipment.
	2. Indicate maximum dynamic and static loads imposed on building structure at points of support, and maximum and average power demands.

	E. Samples for Initial Selection: For finishes involving color selection
	F. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements

	C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoist way, pit, and machine room control closet layout and dimensions, as shown on Drawings, and electrical service, as shown and specified, are adequate for elevator system...
	D. Sample Warranty: For special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For elevators to include in emergency, operation, and maintenance manuals and wiring of the Electrical and mechanical system have to be delivered to the owner engineer.
	1. In addition to items specified in Division 1 Section "Operation and Maintenance Data," include  diagnostic and  repair  information available  to  manufacturer's and  Installer's maintenance personnel.

	B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities having jurisdiction for normal, unrestricted elevator use.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Generally: Supply loose equipment, spare parts and accessories as required for normal operation and routine maintenance of the systems. Supply is to include, but is not limited to, the following:
	1. Loose Equipment: Operating handles, emergency brake release keys and the like.
	2. Spare Parts: One complete set of main contacts and control coil for each type of power contactor, solid-state PC cards, contacts and control coils for each type of control relay, two each of transistors, diodes, rectifiers, resistors, etc. used in ...
	3. Tools and Accessories: Tools and equipment required for routine checking, maintenance, testing, and control of installations, with appropriate portable measuring and test instruments.

	B. Identification: Parts are to be packed in sealed plastic bags with identifying labels and factory part list numbers.

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications: Elevator manufacturer.
	B. Source Limitations: Obtain elevators from single manufacturer.
	1. Major elevator components, including driving machines, controllers, signal fixtures, door operators, car frames, cars, and entrances, shall be manufactured by single manufacturer.
	2. All Elevator accessories have to be from the manufactures of elevator.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle materials, components and equipment in manufacturer's protective packaging. Store materials, components, and equipment off of ground, under cover, and in a dry location

	1.11 COORDINATION
	A. Coordinate installation of sleeves, block outs, elevator equipment with integral anchors, and other items that are embedded in concrete or masonry for elevator equipment. Furnish templates, sleeves, elevator equipment with integral anchors, and ins...
	B. Coordinate locations and dimensions of other work relating to electric traction elevators including pit ladders; sumps and floor drains in pits; entrance subsills; electrical service; and electrical outlets, lights, and switches in hoist ways, pits...

	1.12 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace elevator work that fails in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, operation or control system failure, including excessive malfunctions; performances below specified ratings; excessive wear; unusual deterioration or aging of materials or finishes; unsafe conditions; need ...
	2. Warranty Period: 3 year from date of Substantial Completion
	a. 5 years for motors
	b. 3 years for cabined accessories
	c. 3 years for pit accessories
	d. 3 years for control accessories




	PART2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements.

	2.2 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with ASME A17.1/CSA B44.
	B. Accessibility Requirements: Comply with Section 407 in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and with ICC A117.1
	C. Seismic Performance: Elevator system shall withstand the effects of earthquake motions determined according to the Uniform Building Code 1997 Zone 2A and shall comply with elevator safety requirements in ASME A17.1/CSA B44.
	1. The term "withstand" means "the system will remain in place without separation of any parts when subjected to the seismic forces specified and the system will be fully operational after the seismic event."
	2. Provide earthquake equipment required by ASME A17.1/CSA B44.
	3. Elevator Component Importance Factor: 1.5 for the Air Traffic Control Tower elevators and 1.0 for the rest of the project’s elevators.


	2.3 ELEVATORS
	A. Elevator System, General: Manufacturer’s standard elevator systems. Unless otherwise required, manufacturer's standard components shall be used, as included in standard elevator systems and as required for complete system.
	B. Elevator Description:
	1. Group Number: as per the design drawings.
	2. Elevator Numbers: as per the design drawings.
	3. Emergency Elevator Numbers:   as per the design drawings. In general, at least one elevator per each elevator duct shall be connected to emergency supply.
	4. Service Elevator Numbers: as per the design drawings.
	5. Machine Location:  Machine room above hoist way or Hoist way; no machine room are provided as shown on drawings.
	6. Machine Type: Gearless traction according to machine room location and elevator speed.
	7. Motor have to be 3- phase 400V/60 HZ
	8. Accessories of the car have to be 1-Phase 230 V
	9. Rated Load:  as per the design requirements and traffic calculations subject to the Engineer’s approval.
	10. Freight Loading Class for Service Elevator(s): Class A.
	11. Rated Speed: (1.0 m/s) minimum and as per the design requirements.
	12. Operation System: Selective-collective automatic operation for single elevators, while Group automatic operation , Group automatic operation with demand-based dispatching, and Destination-based group automatic operation for multiple elevators (acc...
	13. Auxiliary Operations:
	a. Standby power operation
	b. Standby-powered lowering
	c. Battery-powered lowering
	d. Earthquake Emergency Operation: Comply with requirements in ASME A17.1/CSA B44
	e. Automatic dispatching of loaded car
	f. Nuisance call cancel
	g. Priority service at all floors as per the design drawings/ requirements
	h. Independent service for all cars in group
	i. Loaded-car bypass
	j. Distributed parking

	14. Security Features: Card-reader operation (as required for special floors access to control the operation of the elevators passing through different security zones as per the design drawings/ requirements), Keyswitch operation,   Keypad operation, ...
	15. Hoist way Entrances:

	C. As per specified in design drawing and Subject to compliance with requirements

	2.4 TRACTION SYSTEMS
	A. Elevator Machines: Variable-voltage, variable-frequency, ac-type hoisting machines and solid- state power converters.
	1. Regenerated power have to be absorbed by resistors. (Or As Agreed by client Representative in Site)

	B. Fluid for Hydraulic Buffers: If using hydraulic buffers, use only fire-resistant fluid.
	C. For accident Shock absorption using:
	1. Hydraulic buffers
	2. Zippers
	3. Rubbers

	D. Inserts: Furnish required concrete and masonry inserts and similar anchorage devices for installing guide rails, machinery, and other components of elevator work. Device installation is specified in another Section.
	E. Machine Beams: Provide framing to support elevator hoisting machine and deflector sheaves from the building structure. Comply with Division 05 Section "Metal Fabrications" for materials and fabrication.
	F. Car Frame and Platform: Bolted- or welded-steel units.
	G. Guides: Roller guides or polymer-coated, non-lubricated sliding guides. Provide guides at top and bottom of car and counterweight frames.
	H. The lift contractor is responsible for the following:
	1. Interface unit for fire alarm and BMS (IF FOUND)
	2.  Signs for Motor room
	3. Telephone AND Data link


	2.5 OPERATION SYSTEMS
	A. General: Provide manufacturer's standard microprocessor operation systems as required to provide type of operation.
	B. Group Automatic Operation with Demand-Based Dispatching: Provide reprogrammable group automatic system that assigns cars to hall calls based on a dispatching program designed to minimize passenger waiting time. System automatically adjusts to deman...
	1. Products: Subject to compliance with requirements.

	C. Destination-Based Group Automatic Operation
	1. Products: Subject to compliance with requirements.

	D. Auxiliary Operations: In addition to primary operation system features, provide the following operational features for elevators where required:
	1. Single-Car Standby Power Operation: On activation of standby power, car is returned to a designated floor and parked with doors open.
	2. Car can be manually put in service on standby power, either for return operation or for regular operation, by switches in control panel located at the control room. Manual operation causes automatic operation to cease.
	3. Single-Car Standby-Powered Lowering: On activation of standby power, if car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down.
	4. Single-Car Battery-Powered Lowering: If power fails and car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down. System includes ...
	5. Group Standby Power Operation: On activation of standby power, cars are returned to a designated floor and parked with doors open.  One car is returned at a time, with priority given to loaded cars. If a car cannot be returned after two attempts, i...
	6. Group Standby Power Operation: On activation of standby power, cars are returned, one at a time, to a designated floor and parked with doors open. If a car cannot be returned, it is removed from the system. When all cars have been returned or remov...
	7. Group Battery-Powered Lowering: If power fails, cars that are at a floor remain at that floor, open their doors, and shut down. Cars that are between floors are lowered one at a time to the next floor below, open their doors, and shut down. System ...
	8. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of rated capacity, doors begin closing.
	9. Nuisance Call Cancel: When car calls exceed a preset number while car load is less than a predetermined weight, all car calls are canceled. Preset number of calls and predetermined weight can be adjusted.
	10. Loaded-Car Bypass: When car load exceeds 80 percent of rated capacity, car responds only to car calls, not to hall calls.
	11. Distributed Parking: When cars are not required for response to calls, they are parked with doors closed and distributed in predetermined zones throughout the building. One zone shall include the main floor and adjacent floors; remaining floors sh...
	12. Independent Service:  Key switch in car-control station removes car from group operation and allows it to respond only to car calls. Key cannot be removed from keys witch when car is in independent service. When in independent service, doors close...
	13. Priority Service: Service is initiated by a keys witch, card reader, or remote switch at designated floors as per the design / operator requirement.
	One elevator is removed from group operation and directed to the floor where service was initiated.
	14. On arriving at the floor, elevator opens its doors and parks and a lighted sign directs passengers to exit elevator. Car is placed in operation by selecting a floor and pressing door close button or by operating keys witch to put car in independen...

	E. Security Features: Provide the following security features, where required.  Security features shall not affect emergency firefighters' service.
	1. Card-Reader Operation: System uses card readers at car-control stations to authorize calls. Security system determines which landings and at what times calls require authorization by card reader. Provide required conductors in traveling cable and p...
	a. Security access system equipment is specified in Division 28 Section "Access Control."

	2. Keys witch Operation: Push buttons are activated and deactivated by security keys witches at car-control stations. Key is removable only in deactivated position.
	3. Keypad Operation: Allows each landing to be restricted or unrestricted.    When a restricted landing button is pressed, a "Restricted Floor" lamp lights and remains lit until landing access code has been entered into a keypad or predetermined time ...
	a. Access codes are programmed at each car operating panel using a security keys witch. Keypad operation can be activated and deactivated by security keyswitch at main landing.



	2.6 DOOR REOPENING DEVICES
	A. Infrared Array: Provide door reopening device with uniform array of 36 or more microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of one or more light beams shall cause doors to stop and reopen.
	B. Doors have to be Reopening when door drive signs maintained Torque.
	C. Nudging Feature: After car doors are prevented from closing for predetermined adjustable time, through activating door reopening device, a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy.

	2.7 CAR ENCLOSURES
	A. As per specified in design drawing and Subject to compliance with requirements

	2.8 HOISTWAY ENTRANCES
	A. Hoist way Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-frame hoist way entrances complete with track systems, hardware, sills, and accessories. Frame size and profile shall accommodate hoist way wall construction
	B. Fire-Rated Hoist way Entrance Assemblies: Door and frame assemblies shall comply with NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on testing at as close-to-neutral pressur...
	1. Fire-Protection Rating: 1-1/2 hours insert rating.

	C. Materials and Fabrication: As per specified in design drawing and Subject to compliance with requirements

	2.9 SIGNAL EQUIPMENT
	A. General: Provide hall-call and car-call buttons that light when activated and remain lit until call has been fulfilled. Fabricate lighted elements with LEDs.
	B. Car-Control Stations: Provide manufacturer's standard recessed car-control stations. Mount in return panel adjacent to car door unless otherwise required.
	1. Mark buttons and switches for required use or function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	C. Swing-Return Car-Control Stations: Provide car-control stations mounted on rear of hinged return panel adjacent to car door and with buttons, switches, controls, and indicator lights projecting through return panel but substantially flush with face...
	1. Mark buttons and switches for function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	D. Emergency Communication System: Two-way voice communication system, with visible signal, which dials preprogrammed number of monitoring station and does not require handset use.  System is contained in flush-mounted cabinet, with identification, in...
	E. Firefighters' Two-Way Telephone Communication Service: Provide flush-mounted cabinet in each car and required conductors in traveling cable for firefighters' two-way telephone communication service specified in Division 28 Section “Digital, Address...
	F. Car Position Indicator: Provide illuminated, digital-type car position indicator, located above car door or above car-control station. Also, provide audible signal to indicate to passengers that car is either stopping at or passing each of the floo...
	G. Hall Push-Button Stations: Provide one hall push-button station at each landing for each single elevator or group of elevators, but not less than one station for each four elevators in a group.
	1. Provide manufacturer's standard wall-mounted units.
	2. Equip units with buttons for calling elevator and for indicating desired direction of travel. For destination based systems, provide a signaling system to verify floor selection, where destination registration is required, and to direct passengers ...
	3. Provide telephone jack in each unit for firefighters' two-way telephone communication service specified in Division 28 Section "Digital, Addressable Fire-Alarm System."

	H. Standby Power Elevator Selector Switches: Provide switches, as required by ASME A17.1/CSA B44. Adjacent to switches, provide illuminated signal that indicates when normal power supply has failed.
	I. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position indicators for each elevator, clearly labeled with elevator designation; include illuminated signal that indicates when elevator is operational and when it is at t...
	J. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with text and graphics as required by authorities having jurisdiction, indicating that in case of fire, elevators are out of service and exits should be used in...

	2.10 FINISH MATERIALS
	A. As per specified in design drawing and Subject to compliance with requirements

	2.11 CENTRAL MONITORING SYSTEM
	A. Generally: Provide a central monitoring system capable of monitoring all the operational functions and record the events. System shall be able to monitor elevators, escalators, moving walkways, dumbwaiters and any other specified conveying system. ...
	B. System shall use an open protocol and architecture to which conveying systems manufacturers shall comply in terms of integration, interface, and real-time monitoring capability of operational functions and recording the events. System shall be capa...
	C. The system shall be capable of ensuring, at least, the following features:
	D. System shall consist, in addition to the central equipment, of workstations (number depending on manufacturer’s standard), etc.
	E. Interfacing: Proposed system shall be capable of interfacing with all existing equipment. Inter- facing points shall be identified.
	F. Integration: Manufacturer shall provide software integration, as an option, from the central monitoring system to the proposed BMS (IF FOUND).
	G. BMS (IF FOUND) interface: Elevators central monitoring system shall interface to the Management Level Network through a BACnet/IP to third party gateway. The gateway shall be provided by the elevators supplier and shall be connected into the Manage...
	The BMS (IF FOUND) contractor shall obtain a list of the BACnet object IDs/names from the elevators supplier.

	2.12 SAFETY EQUIPMENT
	A. Over Travel: Over travel limit switches shall be provided at the top and bottom of the terminal landings, to disconnect the power supply and apply brakes to bring the car to safe stop position in the event of an over travel in either direction.
	B. Evacuation Devices: Provision shall be made to move the car automatically and / or manually from the controller, to a nearest landing in either direction (depending on load conditions) to facilitate evacuation of passengers during the power failure.
	C. Fireman Emergency Operation: Fireman emergency operation key switch shall be installed near the entrance on the main landing and shall operate any one of the elevators under conditions of emergency, in the event of fire.
	D. Fire Detection Operation: A potential free contact provided in each lift controller to be connected to the building Fire Alarm System that will initiate all lifts to ground with open doors and shut down in case of a fire.


	PART3 - EXECUTION
	3.1 EXAMINATION
	A. Examine elevator areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	Examine hoist ways, hoist way openings, pits, and machine rooms as constructed; verify critical dimensions; and examine supporting structure and other conditions under which elevator work is to be installed.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions.

	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing: On completion of elevator installation and before permitting elevator use (either temporary or permanent), perform acceptance tests as required and recommended by ASME A17.1/CSA B44 and by governing regulations and agencies.
	B. Operating Test: Load each elevator to rated capacity and operate continuously for 30 minutes over full travel distance, stopping at each level and proceeding immediately to the next. Record temperature rise of elevator machine during 30-minute test...
	C. Advise Owner, Construction Manager, and authorities having jurisdiction in advance of dates and times that tests are to be performed on elevators.

	3.4 PROTECTION
	A. Temporary Use: Comply with the following requirements for each elevator used for construction purposes:
	1. Provide car with temporary enclosure, either within finished car or in place of finished car, to protect finishes from damage.
	2. Provide strippable protective film on entrance and car doors and frames.
	3. Provide padded wood bumpers on entrance door frames covering jambs and frame faces.
	4. Provide other protective coverings, barriers, devices, signs, and procedures as needed to protect elevator and elevator equipment.
	5. Do not load elevators beyond their rated weight capacity.
	6. Engage elevator Installer to provide full maintenance service. Include preventive maintenance, repair or replacement of worn or defective components, lubrication, cleanup, and adjustment as necessary for proper elevator operation at rated speed and...
	7. Engage elevator Installer to restore damaged work, if any, so no evidence remains of correction.  Return items that cannot be refinished in the field to the shop, make required repairs and refinish entire unit, or provide new units as required.


	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate, adjust, and maintain elevator(s).
	B. Check operation of elevator with Owner’s personnel present before date of Substantial Completion and again not more than one month before end of warranty period. Determine that operation systems and devices are functioning properly.

	3.6 MAINTENANCE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 36 months' full maintenance by skilled employees of elevator Installer. Include monthly preventive maintenance, repair, or replacement of worn or de...
	1. Perform maintenance during normal working hours.
	2. Include 24-hour-per-day, 7-day-per-week emergency callback service with response time of two hours or less.




	210513 - Common Motor Requirements for Fire Suppression Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.
	B. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40  C and at altitude of 7T1000 m7T above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering ...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multi-Speed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multi-Speed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Re-greasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	K. Enclosure Material: Cast iron for motor frame sizes 324T  and larger; rolled steel for motor frame sizes smaller than 324T .

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motor Used with Reduced-Voltage and Multi-Speed Controllers: Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motor Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multi-Speed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset whe...


	PART 3 -  EXECUTION (NOT USED)

	210517 - Sleeves and Sleeve Seals for Fire-Suppression Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems.”
	4. Division 21 Section “Fire-Suppression Standpipes.”
	5. Division 21 Section “Electrical Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 – PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel collar; zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped and smooth outer surface with nailing flange for attaching to wooden forms.

	2.2 SLEEVE-SEAL SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates: Carbon steel or Stainless steel.
	3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating or Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Presealed Systems.

	B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match piping OD.

	2.4 GROUT
	A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink; recommended for interior and exterior applications.
	C. Design Mix: 6T34.5-MPa6T, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 – EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 6T25-mm6T annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs and concrete walls as new slabs and walls are constructed.
	1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
	2. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 6T50 mm6T above finished floor level.

	3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 6T6.4-mm6T annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for size, depth, and location of joint. Comply with requirements for sealants specified in Division 07 Section "Joint Sealants."

	E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Division 07 Section "P...

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assemble sleeve-seal system components, and install in annu...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.

	3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls Above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves and Galvanized-steel-pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.


	3. Concrete Slabs above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-pipe sleeves.

	4. Interior Partitions:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-sheet sleeves.





	210518 - Escutcheons for Fire-Suppression Piping
	PART 1 – GENERAL
	1.1   RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Foam-Water Systems.”
	3. Division 21 Section “Fire-Suppression Standpipes.”
	4. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	5. Division 21 Section “Electric Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 - PRODUCTS
	2.1 ESCUTCHEONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and setscrew fastener.
	C. One-Piece, Deep Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	D. One-Piece, Stamped Steel Type: With chrome-plated finish and spring-clip fasteners.
	E. Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with concealed hinge and setscrew.
	F. Split-Plate, Stamped Steel Type: With chrome-plated finish, concealed and exposed-rivet hinge and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
	B. Split-Casting Floor Plates: Cast brass with concealed hinge.


	PART 3 – EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings and finished floors.
	B. Install escutcheons with ID (inside diameter) to closely fit around pipe, tube, and insulation of piping and with OD (outside diameter) that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	d. Bare Piping in Unfinished Service Spaces:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	e. Bare Piping in Equipment Rooms:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	210520 - Hangers and Supports for Fire Protection Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Pipe rings.
	4. Concrete anchors.
	5. Fasteners.
	6. Pipe stands.
	7. Equipment supports.
	8. Hanger rods.

	B. Related Sections:
	1. Division 21 Section “Wet Pipe Sprinkler Systems.”


	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Utilize an installer having demonstrated experience on projects of similar size and complexity and possessing documentation proving successful completion of sprinkler system training.
	B. Hangers and supports for fire protection piping shall be listed and labeled by Underwriters Laboratories and FM Global.
	C. Steel pipe hangers and supports shall have the manufacturer’s name, part number, and applicable size stamped in the part itself for identification.
	D. Hangers and supports shall be designed and manufactured in conformance with MSS SP 58.
	E. Supports for sprinkler piping shall be in conformance with NFPA 13.
	F. Regulatory Requirements and Approvals: Provide hangers and supports that comply with requirements of the following:
	1. NFPA 13, “Standard for the Installation of Sprinkler Systems.”
	2. NFPA 14, “Standard for the Installation of Standpipe and Hose Systems.”
	3. NFPA 2001, “Clean Agent Fire Extinguishing Systems.”
	4. NFPA 11, “Deluge Foam-Water Sprinkler Systems and Foam-Water Spray Systems.”
	5. NFPA-16, “Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.

	G. Certifications: Provide letters of certification as follows.
	1. Installer will utilize skilled workers holding a trade qualification license or equivalent or apprentices under the supervision of a licensed tradesperson.

	H. The components of hanger assemblies that directly attach to the pipe or to the building structure except steel hanger rods shall be listed by UL and approved by FM Global.
	I. Non-ferrous components that have been proven by fire tests to be adequate for hazard application shall be listed for the purpose.
	J. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer / supplier but in no case less than one year ...

	1.4 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings, include rated capacities and include section modules information for trapeze hangers.
	B. Shop Drawings: All hanger types and locations shall be indicated on the shop drawings.

	PART 2 – PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	2.2 HANGERS AND SUPPORT PIPING
	A. Trapeze Hangers:
	1. The minimum size of steel angle or pipe span between purlins or joists shall be such that section modulus shall not exceed section modulus of trapeze member as shown in the NFPA-13.

	B. The trapeze member shall be secured to prevent slippage.
	C. All components of each hanger assembly that attaches to the trapeze member shall be sized to support the suspended sprinkler pipes in accordance with NFPA-13.
	D. Any other sizes or shapes giving greater section modulus shall be acceptable.

	2.3 HANGER RODS
	A. Hanger rods shall be of 8mm diameter for pipes 25-100 mm diameter and 13 mm diameter for pipes 150 – 250 mm diameter except where pitch of the branch line pipes is 150 mm in 300 mm or greater.

	2.4 FASTENERS IN CONCRETE
	A. The listed inserts in concrete and listed post-installed anchors to support hangers shall be used for mains and branch lines.
	B. Post-installed anchors shall not be used in cinder concrete except for branch lines where the post-installed anchors are alternated with through-bolts or hangers attached to beams.
	C. Post-installed anchors shall be installed in a horizontal position in the sizes of concrete beams.
	D. Holes for post-installed anchors in the side of beams shall be above the centerline of the beam or above the bottom reinforcement steel rods.
	E. Holes for post-installed anchors used in the vertical position shall be drilled to provide uniform contact with the shield over its entire circumference.
	F. The depth of the post-installed anchor hole shall not be less than specified for the type of shield used.

	2.5 POWDER DRIVEN STUDS
	A. Powder-driven studs, welding studs and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increase couplings shall be attached directly to the powder-driven studs.

	2.6 FASTENERS IN STEEL
	A. Powder-driven studs, welding studs, and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increaser couplings shall be attached directly to the powder-driven studs or welding studs.
	D. Welding studs or other hanger parts shall not be attached by welding to steel less than U.S. Standard, 12 gauge 7T2.78 mm7T.

	2.7 COPPER TUBING SUPPORTS
	A. Hangers shall be sized to fit copper tubing outside diameters.
	1. Adjustable steel swivel ring (band type) hanger.
	2. Malleable iron ring hanger, B-Line B3198RCT or hinged ring hanger.
	3. Malleable iron split-ring hanger with eye socket.
	4. Adjustable steel clevis hanger.


	2.8 ACCESSORIES
	A. Hanger rods shall be threaded at both ends or continuous threaded rods of circular cross section.  Use adjusting locknuts at upper attachments and hangers.  No wire, chain, or perforated straps are allowed.

	2.9 FLEXIBLE SPRINKLER HOSE FITTINGS
	A. Listed flexible sprinkler hose fittings and their anchoring components intended for use in installations connecting the sprinkler system piping to sprinklers shall be installed in accordance with the requirements of the listing, including any insta...
	B. Where flexible hose fittings exceed 1.83 m in length and are supported by a suspended ceiling a hanger(s) attached to the structure shall be required to ensure that the maximum unsupported length does not exceed  7T1.83 m7T.
	C. Where flexible sprinkler hose fittings are used to connect sprinklers to branch lines in suspended ceilings, a label limiting relocation of the sprinkler shall be provided on the anchoring component.
	D. Relocation of flexible sprinkler hose fittings shall only be performed by qualified and licensed individuals.


	PART 3 – EXECUTION
	3.1 HANGERS
	A. Sprinkler piping shall be substantially supported from the building structure, which must support the added load of the water-filled pipe plus a minimum of 7T114 kg7T applied at the point of hanging, except when pipes are supported in accordance wi...
	B. Trapeze hangers shall be used where necessary to transfer loads to appropriate structural members.
	C. Powder-driven studs shall not be used in steel of less than 19mm total thickness.
	D. Fasteners used to support sprinkler system piping shall not be attached to ceiling of gypsum or other similar soft material.
	E. Hangers for supporting copper or steel sprinkler pipes shall be either galvanized or provided with insulating materials.
	F. Sprinkler pipes shall be supported either from the building structure or from the ductwork supports when sprinkler pipes are installed below ductwork provided the ductwork supports are capable of supporting ductwork and load specified in the Paragr...
	G. Distance between a hanger and the centerline of an upright sprinkler shall not be less than 65mm.
	H. Do not support piping from other pipes, ductwork or other equipment that is not in building structure.
	I. The unsupported length between the end sprinkler in a pendent position or drop nipple and the last hanger on the branch line shall not be greater than  7T305 mm7T for steel pipe or  7T152 mm7T for copper pipe.
	J. The cumulative horizontal length of an unsupported armover to a sprinkler, sprinkler drop, or sprig shall not exceed  7T610 mm7T for steel pipe or  7T305 mm7T for copper tube or armover to sprinkler in the pendent portion when the system pressure e...

	3.2 SUPPORT OF RISERS
	A. Risers shall be supported by riser clamps or by hangers located on the horizontal connections within  7T610 mm7T of the centerline of the riser.
	B. Riser clamps supporting risers by means of set screws shall not be used.
	C. Riser clamps anchored to walls using hanger rods in the horizontal position shall not be permitted to vertically support risers.

	3.3 MULTI-STORY BUILDINGS
	A. In multistory buildings, riser supports shall be provided at the lowest level, at each alternate level above, above and below offsets and at the top of the riser.
	B. Supports above the lowest level shall also restrain the pipe to prevent movement by an upward thrust where flexible fittings are used.
	C. The risers offset and/or do not rise from the ground, the first ceiling level above the offset shall constitute the first level of riser support.
	D. Distance between supports for risers shall not exceed  7T7.6 m7T.

	3.4 PIPE STANDS
	A. Pipe stands shall be sized to support a minimum of 5 times the weight of the water-filled pipe, plus 7T114 kg7T.
	B. Where pipe stands are utilized, they shall be approved.

	3.5 CONCRETE INSERTS
	A. Provide inserts for placement in formwork before concrete is poured.
	B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	C. Where concrete slabs form finished ceilings, provide inserts to be flush with slab surface.
	D. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 100mm.

	END OF SECTION 210520


	210548 - Vibration and Seismic Controls
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 DESCRIPTION
	A. Water based fire protection systems shall be protected against damage from earthquakes.  Earthquake bracing and restraints on the piping shall be installed such that spray pattern of the sprinklers are not obstructed.
	B. Listed flexible pipe couplings joining grooved end pipe shall be provided as flexure joints to allow individual sections of piping 6T65 mm6T or larger to move differentially with the individual sections of the building to which it is attached.  Cou...
	C. Flexible couplings for drops to hose lines, rack sprinklers, and mezzanines shall be installed regardless of pipe sizes as follows:
	1. Within 6T610 mm6T of the top of the drop.
	2. Within 6T610 mm6T above the uppermost drop support attachment, where drop supports are provided to the structure, rack, or mezzanine.
	3. Within 6T610 mm6T above the bottom of the drop where no additional drop support is provided.
	4. An approved seismic separation assembly shall be installed where sprinkler piping, regardless of size, crosses building seismic separation joints at ground level and above.  Seismic separation assemblies shall consist of flexible fittings or flexib...


	1.3 SUMMARY
	A. This Section includes the following:
	1. Restraining braces.
	2. Factory finishes.


	1.4 DEFINITITIONS
	A. UBC:  Uniform Building Code.
	B. SDB:  Seismic Design for Building.
	C. SBC:  Saudi Building Code.
	D. ICC ES:  ICC Evaluation Service.

	1.5 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:
	1. Site Class as Defined in the UBC:  Seismic zone.


	1.6 SUBMITTALS
	A. Refer to Division 01 Section “Submittal Procedure”.
	B. Product Data: For the following:
	1. Include rated load, rated deflection and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an evaluation service member of ICC-ES, UBC or SDB and an agency acceptable to Local Civil Defense.
	b. Annotate to indicate application of each product submitted and compliance with requirements.


	C. Delegated-Design Submittal: For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible fo...
	1. Design Calculations: Calculate static and dynamic loading due to equipment weight and operation, seismic forces required to select vibration isolators, seismic restraints, and for designing vibration isolation bases.
	2. Seismic-Restraint Details:
	a. Design Analysis: To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
	b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the restrained items and to the structure. Show attachment locations, methods and spacings.  Identify components, list their strengths, and indicate directions and v...
	c. Pre-Approval and Evaluation Documentation: By an evaluation service member of Uniform Building Code or Seismic Design for Buildings and an agency acceptable to Local Civil Defense, showing maximum ratings of restraint items and the basis for approv...


	D. Welding certificates.
	E. Qualification Data: For professional engineer and testing agency.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to Loca...
	B. Comply with seismic-restraint requirements in the Saudi Building Code and NFPA 13 unless requirements in this Section are more stringent.
	C. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval by another agency acceptable to Local Civil Defense, showing maximum seismic-restraint ratings.  Ratings based on independen...
	E. Comply with all the seismic bracing and earthquake protection requirements of NFPA-13, “Standard for the Installation of Sprinkler Systems.”
	F. Uniform Building Code.
	G. Seismic Design For Building.
	H. Saudi Building Code.
	I. Local Civil Defense.

	PART 2 – PRODUCTS
	2.1 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work.
	B. General Requirements for Restraint Components: Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and wi...
	D. Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod.
	E. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	F. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	G. Resilient Isolation Washers and Bushings: One-piece, molded, oil and water-resistant neoprene, with a flat washer face.
	H. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ...
	I. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for inte...

	2.4 FACTORY FINISHES
	A. Finish:
	1. Manufacturer's standard prime-coat finish ready for field painting.
	2. Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	a. Powder coating on springs and housings.
	b. All hardware shall be galvanized.  Hot-dip galvanized metal components for exterior use.
	c. Baked enamel or powder coat for metal components on isolators for interior use.
	d. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.



	PART 3 – EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	B. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.
	C. Provide minimum of 50 mm clearance for pipes DN 25-65 diameter and 100 mm for pipes DN 100 and larger around pipes extending through walls, floors and foundations including drain and fire department connection.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Comply with all seismic requirements per NFPA-13.
	B. Equipment Restraints:
	1. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 6T3.2 mm6T.
	2. Install seismic-restraint devices using methods approved by an evaluation service member of ICC-ES and an agency acceptable to Local Civil Defense providing required submittals for component.

	C. Piping Restraints:
	1. Comply with requirements in MSS SP-127 and NFPA 13 and NFPA-14.
	2. Space lateral supports a maximum of 6T12 m6T o.c., and longitudinal supports a maximum of 6T24 m6T o.c.
	3. Brace a change of direction longer than6T 3.7 m6T.

	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to Local Civil Defense providing required submittals for component.
	F. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	G. Wire used for restraint shall be located within 6T610 mm6T of a hanger.  The hanger closest to a wire restraint shall be of a type that resists upward movement of a branch line.
	H. Branch lines shall be laterally restrained.  The end sprinkler on a line shall be restrained against excessive vertical and lateral movement.
	I. Where the branch lines are supported by rods less than 6T152 mm6T long measured between the top of the pipe and the point of attachment to the building structure.
	J. Sprigs 6T1.2 m6T or longer shall be restrained against lateral movement.
	K. Drilled-In Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...



	210553 - Identification for Fire Protection and Equipment
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve tags.
	5. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed content for each label.
	D. Valve Schedules: Valve numbering scheme.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each piping system to include in maintenance manuals.

	PART 2 – PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Letter Color: White.
	3. Background Color: Red.
	4. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	5. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	6. Fasteners: Stainless-steel rivets or self-tapping screws.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment-Label Schedule: For each item of equipment to be labeled, on 6TA46T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Sect...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multi-layer, multi-color, plastic labels for mechanical engraving, 6T3.2 mm6T thick, with predrilled holes for attachment hardware.
	B. Letter Color: White.
	C. Background Color: Red.
	D. Maximum Temperature: Able to withstand temperatures up to 6T71  C6T.
	E. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	F. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Pre-printed, color-coded, with lettering indicating service and showing flow direction.
	B. Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe-Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; pipe size; and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size: At least 6T38 mm6T high.

	D. Pipe-Label Colors:
	1. Background Color:  Red.
	2. Letter Color:  White.


	2.4 VALVE TAGS
	A. Valve Tags: Stamped or engraved with 6T6.4-mm6T letters for piping-system abbreviation and 6T13-mm6T numbers.
	1. Tag Material: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Fasteners: Brass beaded chain.
	3. Valve Tag Color: Red.
	4. Letter Color: White.

	B. Valve Schedules: For each piping system, on 6TA46T bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and varia...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.5 WARNING TAGS
	A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size: Approximately 6T100 by 178 mm6T.
	2. Fasteners: Brass grommet and wire.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Yellow background with black lettering.



	PART 3 – EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents and incompatible primers, paints and encapsulants.

	3.2 LABEL INSTALLATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install or permanently fasten labels on each major item of mechanical equipment.
	D. Locate equipment labels where accessible and visible.
	E. Piping Color Coding: Painting of piping is specified in Division 09 Section "High-Performance Coatings."
	F. Stenciled Pipe-Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping system.
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	G. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection excluding short takeoffs.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 6T15 m6T along each run.  Reduce intervals to 6T7.6 m6T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.3 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems.  List tagged valves in a valve-tag schedule.
	B. Valve-Tag Application Schedule: Tag valves according to size, shape and with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
	1. Valve-Tag Size and Shape:
	a. Fire-Suppression Standpipe: 6T38 mm6T, round.
	b. Wet-Pipe Sprinkler System: 6T38 mm6T, round.
	c. Dry-Pipe Sprinkler System: 6T38 mm6T, round.
	d. Foam Water System: 6T38 mm6T, round.
	e. Clean-Agent Fire Extinguishing System: 6T38 mm6T, round.



	3.4 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.  Signage shall be in English and in local language.



	211100 - Facility Fire-Suppression Water Service Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fire-suppression water-service and underground piping and related components outside the building and service entrance piping through wall into the building and private site fire hydrants.
	B. Utility-furnished products that will be furnished to the site, ready for installation.
	C. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for fire-suppression standpipes inside the building.
	2. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe fire-suppression sprinkler systems inside the building.
	3. Division 21 Section "Foam-Water Systems" for AFFF piping.
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps and pressure-maintenance pumps.
	5. Division 21 Section “Common Work Results for Fire Suppression.”


	1.3 REFERENCES
	A. ASME – American Society of Mechanical Engineers:
	1. B16.1 Cast Iron Pipe Flanges and Flanged Fittings
	2. B16.4 Gray Iron Threaded Fittings

	B. ASTM – American Society of Testing and Materials:
	1. A48 Specification for Gray Iron Castings
	2. A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped Zinc - Coated Welded and Seamless (Replaces A120)
	3. A536 Specification for Ductile Iron Castings
	4. B62 Specification for Composition Bronze or Ounce Metal Castings
	5. D2774 Standard Practice for Underground Installation of Thermoplastic Pressure Piping
	6. F417 Standard Specification for Polyethylene (PE) Plastic Pipe (S.D.R. – PR) Based on Outside Diameter
	7. F477 Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	C. AWWA – American Water Works Association:
	1. C11.1 Rubber Gasket Joints for Ductile Iron Pipe and Fittings
	2. C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C105 Polyethylene Encasement for Ductile-Iron Piping for Water and Other Liquids
	4. C110 Ductile-Iron and Gray-Iron Fittings, 75 mm Through 1220 mm, for Water and Other Liquids
	5. C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	6. C115 Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	7. C116 Standard for Protective Fusion-Bonded Epoxy Coating for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service
	8. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water and Other Liquids
	9. C153/A21.53 Ductile-Iron Compact Fittings, 75 mm Through 406 mm, for Water and Other Liquids
	10. C207 Steel Pipe Flanges for Waterworks Service - Sizes 100 mm Through 3,600 mm.
	11. C500 Metal-Seated Gate Valves for Water Supply Service
	12. C502 Dry-Barrel Fire Hydrants
	13. C504 Rubber-Seated Butterfly Valves
	14. C509 Resilient-Seated Gate Valves for Water Supply Service
	15. C512 Air-Release, Air/Vacuum, and Combination Air Valves for Waterworks Service
	16. C515 Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Service
	17. C550 Protective Epoxy Interior Coating for Valves and Hydrants
	18. C600 Standard for Installation of Ductile-Iron Water Mains and Their Appurtenances
	19. C651 Disinfecting Water Mains
	20. C800 Underground Service Line Valves and Fittings
	21. C906 Polyethylene (PE) Pressure Pipe and Tubing, 100 mm to 1600 mm Water Distribution and Transmission

	D. Saudi Building Code.
	E. NFPA – National Fire Protection Association:
	1. NFPA 24 Standard for the Installation of Private Fire Service Mains and Their Appurtenances
	2. NFPA 13 Standard for Sprinkler System Installation

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated, submit product data or manufacturers specifications including laboratory test reports and other data to show compliance with specifications including specified standards.
	B. Shop Drawings:
	1. Detail layout of underground service piping.

	C. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale.  Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	D. All pipe materials, valves, fittings, equipment, and accessories shall be submitted for approval.  Product data shall indicate the maximum allowable operating pressure of each component and any related manufacturing standard as appropriate.  Produc...
	E. Qualification Data: For qualified installer.
	F. Field quality-control reports.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approval necessary to conduct the work.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA-24.  Include “Contractors Material and Test Certificate for Underground Piping.”
	I. Test Reports: Submit test reports conducted on shop- and field-bolted and welded connections.  Include data on type(s) of tests conducted and test results.
	J. Operation and Maintenance Data: For water service and underground piping specialties to include in emergency, operation and maintenance manuals.
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection design files, calculations, manuals, operating instructions to agree with construction as actually accomplished.  The notation “As-Built” shall be entered in the r...
	2. The as-built files shall show the entire underground fire service layout upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping and underground fire main piping and fire hydrants including materials, hose threads, installation and testing.
	2. Codes and Standards: all work shall comply with the applicable portion of the most current edition of the AWWA Standards referenced in Section 1.03, and NFPA 13, NFPA 24, the most current edition of the IFC and IPC.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. The materials and practices comprising the work shall conform to this and other referenced specifications.  Where this specification conflicts with the requirements of another referenced specification, this specification shall prevail.
	D. All materials used shall not contain any asbestos fibers.
	E. All persons performing or supervising testing shall be qualified by either training or experience to perform such tests.
	F. All material and equipment shall be listed by UL and approved by FM.
	G. Comply with the "Approval Guide," published by FM Global, or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	H. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-suppression water-service piping.
	I. AWWA Publication: American Water Works Association.
	J. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	K. Pipe, fittings, valves and accessories shall be rated and listed for the maximum system pressure.  The use of pressure regulating valves shall not be permissible unless noted otherwise.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings and specialties from moisture and dirt.
	G. Damaged: Do not install damaged, dented or cracked piping and equipment; replace damaged units with new, non-damaged units.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Suppression Water Service Piping: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution...
	1. Notify Local Civil Defense, Insurance Underwriters, Construction Manager, and Owner no fewer than 1 day in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Fire Department, Insurance Underwriters, Construction Manager's, and Owner's written permission.



	PART 2 – PRODUCTS
	2.1 HIGH DENSITY POLYETHYLENE (HDPE) – UNDERGROUND FIRE SERVICE MAIN – PIPE AND FITTINGS
	A. All pipe sizes 100mm thru 250mm shall be single wall, smooth interior and exterior, type S, with the Manning’s “n” rating of 0.012.  The HDPE pipe shall be DR9, Class 200 rated for 13.8 bars and meet or exceed the standards issued by American Assoc...
	1. High Density Polyethylene (HPPE – PE100) Smooth Lined Pipe & Fittings shall be manufactured in accordance with requirements of ASTM F 714 and AWWA C 906, latest edition and FM Global approved.  Type S: This pipe shall have a full circular cross sec...
	2. High Density Polyethylene (HDPE) Smooth Lined Pipe shall be manufactured from virgin PE compounds which conform with the requirements of cell class 435400C as defined and described in ASTM D 3350.
	3. Minimum Pipe Stiffness (PS) at five percent deflection shall be as described in ASTM F 2306, Section 6.3 when tested in accordance with ASTM D2412.
	4. All HDPE Smooth Lined Pipe shall be certified through the AASHTO National Transportation Product Evaluation Program (NTPEP) 3rd Party Certification program.

	B. Fittings: The pipe and fittings shall be shown on drawings.  The fittings shall follow the ASTD 3261 standard specifications for Butt Heat Fusion welded.  The fittings shall meet the requirement of ASTM 3350.
	1. Fittings shall not reduce or impair the overall integrity or function of the pipe line system.
	2. Only the fittings supplied or recommended by the manufacturer shall be used.
	3. Fittings used shall be high density polyethylene fittings DR9 Class 200, 13.8 bar and shall be FM Global approved.

	C. Joints: Pipe joining shall be effected by compressing a gasket between a bell and a spigot, one of which is integrally wound onto the pipe wall with no external weld or fusion.
	1. Piping joints shall consist of in-line integral bell and spigot with rubber gasket that meets ASTM F477.
	2. Water tight joints shall be provided that meet laboratory test in accordance with ASTM Test Method.
	3. Pipe connections to HDPE manholes, fittings and structures shall have a smooth surface suitable for gasket sealing.
	4. End of closed profile pipe shall be factory sealed, to prevent leakage through the profile channel.
	5. Field cutting of closed-profile pipe (except solid wall pipe) shall not be permitted.


	2.2 GATE VALVES
	A. UL-Listed and FM-Approved Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. 6T1200-kPa6T, UL-Listed or FM-Approved, Iron, OS&Y Gate Valves:
	a. Description: Iron body and bonnet, bronze seating material.
	b. Standards: UL 262 and "Approval Guide," published by FM Global, listing.
	c. Pressure Rating: 6T12006T2T kPa2T minimum.
	d. End Connections: Flanged.
	e. Indicator Post Flange: Include on valves used with indicator posts.



	2.3 CHECK VALVES
	A. UL-Listed and FM-Approved Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: Swing-check type with pressure rating, rubber-face checks unless otherwise indicated, and ends matching piping.
	3. Standards: UL 312 and "Approval Guide," published by FM Global, listing.
	4. Pressure Rating: 6T1725 kPa6T (shall be rated for system pressure)


	2.4 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C 857, and made according to ASTM C 858.
	B. Ladder: ASTM A 36/A 36M, steel ladder; or PE-encased steel steps.
	C. Manhole: ASTM A 48/A 48M, Class No. 35A minimum tensile strength, gray-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	D. Manhole: ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	E. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  Include body anchor flange, light-duty cast-iron grate, bottom outlet and integral or field-installed bronze ball or clapper-type backwater valve.

	2.5 FIRE HYDRANTS
	A. UL and FM-Approved, Dry-Barrel Fire Hydrants:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Description: Freestanding, with one 6TDN 1156T and two 6TDN 656T outlets; and with 6T133-mm6T main valve, drain valve, and 6TDN 1506T flanged.  Hydrant shall have cast-iron body and compression-type valve opening against pressure and closing with p...
	3. Standards: UL 246 and "Approval Guide," published by FM Global, listing.
	4. Design: Base valve.


	2.6 FIRE-DEPARTMENT CONNECTIONS (BREECHING INLET)
	A. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 405.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 1200 kPa minimum.
	5. Body Material: Corrosion-resistant metal.
	6. Inlets: 2 Nos at 65 mm valve instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Bottom.
	13. Escutcheon Plate Marking: Similar to “AUTO SPKR & STANDPIPE” (Wet Risers).
	14. Finish: Polished chrome plated.
	15. Outlet Size:


	2.7 ALARM DEVICES
	A. General: UL 753 and "Approval Guide," published by FM Global, listing, of types and sizes to mate and match piping and equipment.
	B. Basis-of-Design Product: Subject to compliance with requirements, manufactured in.
	1. USA
	2. Approved equal.

	C. Water-Flow Indicators: Vane-type water-flow detector, rated for 6T2400-kPa6T working pressure; designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to provide isolated alarm and auxiliary contacts, 7...
	D. Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully open position.  Provide supervisory switches on all the control valves controlling water supplies.
	E. Pressure Switches: Single pole, double throw; designed to signal increase in pressure.

	2.8 CONCRETE
	A. Cast-in-place concrete for use in concrete thrust blocks, valve box and indicator post collars, and other concrete structures required by the contract drawings, shall conform to the requirements of Division 03, Section "Cast-in-Place Concrete".

	2.9 TAPPING
	A. Direct Tapping
	1. Direct tapping is not allowed.


	2.10 THRUST RESTRAINTS
	A. Cast-in-place concrete blocking, clamps and tie rods, shall conform to the requirements of Division 03 Section, "Cast-in-Place Concrete", SNL Standard Drawings, and construction drawings.  Steel or cast-iron hardware shall be fully coated with asph...
	B. Restrained flange adapters shall be made of ductile iron conforming to ASTM A536 and have flange bolt circles that are compatible with ANSIAWWA C115/A21.15.  Restraint for the flange adapter shall consist of a plurality of individually actuated gri...


	PART 3 – EXECUTION
	3.1 EARTHWORK
	A. Comply with excavating, trenching and backfilling requirements in Division 31 Section "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General: Provide water pipe of the size, type and class specified and install at the locations and to the elevations and grades indicated on the contract drawings.
	B. Pipe installation shall be in accordance with the applicable provisions or requirements of the following specifications, drawings and references:
	1. Division 31 Section, “Earthwork”.
	2. Ductile iron pipe installation shall conform to AWWA C600.  Where indicated on the contract drawings, pipe shall be encased in polyethylene film according to AWWA C105.
	3. Install detectable warning tape that can be detected by a standard metal pipe locator on all water line per Division 31, “Earthwork”.

	C. The installation of the fire protection line shall conform to NFPA 24, NFPA 13, and Local Civil Defense requirements.  Fire protection lines shall terminate inside the building with a flange and spigot piece.  The spigot piece shall be plumb with t...
	D. Immediately prior to laying, each pipe section shall be visually inspected for defects or damage.  Any damaged or defective pipe section shall not be used.  Each pipe section shall be cleaned so that the interior and joining surfaces of the pipe ar...
	E. Pipe shall be laid on a smoothly graded prepared subgrade soil foundation true to alignment and grade as indicated on the contract drawings.  The allowable vertical and horizontal tolerance from drawing elevations and alignment shall be 50 mm.  Bel...
	F. Trenching and Backfill:
	1. Trench Type 4: Unless otherwise shown on the drawings the trench for pipe installation shall be Type 4 as defined by AWWA C600.  Pipe bedded in 100 mm of sand, gravel, or crushed stone.  Maximum size of pipe bedding material shall not exceed 13 mm ...
	2. HDPE – PE100 Pipe: The trench width from the bottom of pipe to 305 mm above top of pipe shall not exceed the outside diameter plus 610 mm.  The pipe haunch shall be backfilled so no voids exist and than backfilled in 200 mm maximum lifts.  Unless o...
	3. Minimum depth of cover for water lines shall be 1.5 m from the top of pipe to finished grade (depth of cover shall match existing piping system). Unless otherwise indicated on the contract drawings.
	4. When it is necessary to deflect ductile iron pipe for changes in horizontal or vertical alignment, the amount of deflection shall not exceed 2/3 of the manufacturer's recommended maximum deflection.  A fitting or several shorter lengths of pipe sha...

	G. Joints:
	1. Flanged Joints: Clean the flanged ends to be joined immediately prior to joining.  Only one gasket shall be permitted in a flange joint.  Nuts shall be tightened similar to mechanical joints to within the torque range recommended by the pipe manufa...
	2. Hardware: All nuts and bolts utilized in underground pipe connections shall be stainless steel, high-strength, cast-iron or high-strength, high-grade steel and shall be of the proper size and type for the application in which they are utilized.  Al...

	H. Comply with NFPA 24 for fire-service-main piping materials and installation.
	I. Install HDPE, water-service piping according to AWWA C906 and AWWA M41.
	1. Install encasement for piping according to ASTM A 674 or AWWA C105.

	J. Install piping by tunneling or jacking, or combination of both, under streets and other buildings and obstructions that cannot be disturbed.  Pipes shall be installed in covered trenches when installed under buildings.
	K. Extend fire-suppression water-service piping and connect to water-supply source and building fire-suppression water-service piping systems at locations and pipe sizes indicated.
	1. Terminate fire-suppression water-service piping at building wall until building-water-piping systems are installed. Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to building's fire-suppression water...

	L. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.  Where possible, thrust blocks shall be placed so that...
	M. Comply with requirements in Division 21 Sections for fire-suppression-water piping inside the building.
	N. Install sleeves for piping penetrations of walls, ceilings and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	O. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure rating same as or higher than systems pressure rating for aboveground applications unless otherwise indicated.
	B. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656Tand larger end connections.
	C. Ream ends of tubes and remove burrs.
	D. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes and fittings before assembly.
	E. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with bolts according to ASME B31.9.
	F. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with OD, and with system working pressure.
	G. Do not use flanges or unions for underground piping.

	3.4 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints.  Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.
	2. Locking mechanical joints.
	3. Set-screw mechanical retainer glands.
	4. Bolted flanged joints.
	5. Heat-fused joints.
	6. Pipe clamps and tie rods.

	B. Install anchorages for tees, plugs and caps, bends, crosses, valves and hydrant branches in fire-suppression water-service piping according to NFPA 24 and the following:
	1. Gasketed-Joint, Ductile-Iron, Water Service Piping: According to AWWA C600.
	2. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

	C. All thrust restraint shall be accomplished by mechanical means unless shown otherwise on the contract drawings. Provide mechanical joint restraints at all tees, plugs, caps, bends, reducers, valves and other mechanical joint fittings.  Concrete blo...
	1. Concrete blocking shall be installed in accordance to the requirements of Division 03 Section, "Cast-in-Place Concrete".  Blocks shall be placed in the general shape and to the minimum dimensions indicated on the standard drawings, and shall be pla...
	2. Installation of Mechanical Joints per AWWA C600
	a. Clean the socket and plain end.  Lubrication and additional cleaning should be provided by brushing both the gasket and plain end with soapy water or an approved pipe lubricant meeting the requirements of ANSI/AWWA C111/A21.11, just prior to slippi...
	b. Insert the pipe into the socket and press the gasket firmly into the gasket recess.  Keep the joint straight during assembly.
	c. Push the gland toward the socket and center it around the pipe with the lip against the gasket.  Insert bolts and hand tighten nuts.  Make deflection after joint assembly but before tightening.
	d. Tighten the bolts to the normal range of bolt torque as indicated in the table below while at all times maintaining approximately the same distance between the gland and the face of the flange at all points around the socket.  This can be accomplis...


	D. Hydrants shall be set on flat stones or concrete slabs and shall be provided with small stones (or the equivalent) placed about the drain to ensure drainage.
	E. Where soil is of such a nature that the hydrants will not drain properly or where groundwater stands at levels above that of the drain, the hydrant drain shall be plugged at the time of installation.  If the drain is plugged, hydrants in service sh...
	F. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.5 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. UL-Listed and FM-Approved Gate Valves: Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	C. UL-Listed and FM-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
	D. MSS Valves: Install as component of connected piping system.
	E. Corporation Valves and Curve Valves: Install each underground curb valve with head pointed up and with service box.
	F. Support valves and piping, not direct buried, on concrete piers.  Comply with requirements for concrete piers in Division 03 Section "Cast-in-Place Concrete."
	G. Where the valve operating nut is at a depth greater than 1 meter below the valve box cover, an extension stem shall be installed in the box with the required size square wrench nut.  Extension stems shall be equipped with a minimum of one stem guid...

	3.6 FIRE HYDRANT INSTALLATION
	A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. Wet-Barrel Fire Hydrants: Install with valve below frost line.  Provide for drainage.
	C. AWWA Fire Hydrants: Comply with AWWA M17.
	D. UL-Listed and FM-Approved Fire Hydrants: Comply with NFPA 24.
	Install fire hydrants at the locations indicated and as detailed on the contract drawing, and in accordance with AWWA C600.  Hydrants shall be set plumb and true to the elevations indicated, with the center of the lowest nozzle at least 406 mm above s...
	E. Bollards shall be installed around fire hydrants as required by the construction drawings or per the SNL standard drawings referenced in the contract documents.

	3.7 FIRE-DEPARTMENT CONNECTION BREECHING INLETS INSTALLATION
	A. Install ball drip valves at each check valve for fire-department connection to mains.
	B. Install protective pipe bollards on two sides of each fire-department connection.  Pipe bollards are specified in Division 05 Section "Metal Fabrications."

	3.8 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision.  Underground valves with valve box do not require supervision.
	B. Supervisory Switches: Supervise valves in open position.
	1. Valves: Grind away portion of exposed valve stem.  Bolt switch, with plunger in stem depression, to OS&Y gate-valve yoke.

	C. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant.  Install switch.
	D. Water-Flow Indicators: Install in water-service piping in vault.  Select indicator with saddle and vane matching pipe size.  Drill hole in pipe, insert vane, and bolt saddle to pipe.
	E. Connect alarm devices to building's fire-alarm system.  Wiring and fire-alarm devices are specified in Division 28 Sections.

	3.9 CONNECTIONS
	A. Connect fire-suppression water-service piping to interior fire-suppression piping.

	3.10 FIELD QUALITY CONTROL
	A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described below.
	B. Underground pipes including water supply to the system riser and lead-in connection to the system riser shall be completely flushed.  The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.
	C. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	D. Hydrostatic Tests: All piping shall be tested hydrostatically at  6T13.8 bar6T or  6T3.5 bar6T in excess of working pressure, whichever is greater and shall maintain that pressure at  6T0.35 bar6T for 2 hours.
	1. Pressure loss shall be determined by a drop in gauge pressure or visual leakage. Maximum allowable leakage is 6T1.89 L6T per hour per 100 joints.  Remake leaking joints with new materials and repeat test until leakage is within allowed limits.
	2. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	3. Each hydrant shall be fully opened and closed under system water pressure.
	4. All control valves shall be closed and opened under system pressure to ensure proper operation.

	E. Prepare contractor material and test certificate for underground piping.  Submit signed copy of certificate by the installing contractor and Owner’s representative for record.

	3.11 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground fire-suppression water-service piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 31 S...

	3.12 CLEANING
	A. Underground piping, from the water supply to the system riser and lead-in connections to the system riser shall be completely flushed before the connection is made to downstream fire protection system piping.
	B. The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.  The minimum rate of flow shall be not less than one of the following:
	1. Hydraulically calculated water demand flow rate of the system, including any hose requirements.
	2. Flow necessary to provide a velocity of 3 m/sec.
	3. Maximum flow rate available to the system under fire conditions.

	C. Provision shall be made for the proper disposal of water used for flushing or testing.
	D. Clean and disinfect fire-suppression water-service piping as follows:
	1. Purge new piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for three hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	E. Prepare reports of purging and disinfecting activities.

	3.13 PIPING SCHEDULE
	A. Underground fire-suppression water-service piping 6TDN 200 to DN 2506T shall be the following:
	1. HDPE pipe; fittings; glands, gaskets and bolts; and gasketed joints.


	3.14 VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	B. Underground fire-suppression water-service shutoff valves 6TDN 1006T and larger shall be one of the following:
	1. 6T1725-kPa6T, UL-listed or FM-approved, iron, OS&Y gate valves.
	C. Fire-suppression water-service check valves 6TDN 1006T and larger shall be one of the following:
	1. UL-listed or FM-approved check valves.


	3.15 HYDROSTATIC TESTING
	A. New water line installations shall be hydrostatically tested in accordance with AWWA C600 for ductile-iron pipe.
	B. All temporary plugs, taps, thrust restraints, gauges and other necessary testing equipment must meet the same nationally recognized standards as listed in Part 2 - Products. They shall be provided by the Contractor and shall be subject to approval ...
	C. New lines shall be tested without being connected to existing lines.
	D. Hydrostatic test pressure for new lines shall be 10.3 bars or 1.5 times the normal working pressure of the line, whichever is greater.  In addition, test pressure for new fire lines, as defined above, shall be a minimum of 13.8 bars or 1.3 bars in ...
	E. The allowable testing leakage rate for fire mains shall be calculated in accordance with NFPA-24.  The new waterline may be accepted if the total test leakage is less than the calculated allowable leakage.  If the actual leakage is greater than the...
	F. The Contractor shall submit a calculation and the data sheet for each test, showing all data and measured quantities, including the actual leakage, the location of each test section, and a calculation of the allowable leakage for the test section. ...



	211200 - Fire Suppression Standpipes
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings and specialties.
	2. Fire-protection valves.
	3. Hose connections.
	4. Hose stations.
	5. Hose valve cabinets.
	6. Fire hose reel cabinets.
	7. Fire department connections.
	8. Alarm devices.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Fire-Alarm System" for alarm devices not specified in this Section.
	5. Division 22 section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 kPa6T.
	B. Standard Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure 6T1200 kPa6T maximum.

	1.4 SYSTEM DESCRIPTIONS
	A. Automatic Wet-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Has open water-supply valve with pressure maintained and is capable of supplying water demand.
	B. Manual Dry-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Does not have permanent water supply.  Piping is dry/empty.  Water must be pumped into standpipe system to satisfy demand.

	1.5        PERFORMANCE REQUIREMENTS
	A. Standard-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T2400-kPa6T minimum working pressure.
	C. Fire-suppression standpipe design shall be approved by authorities having jurisdiction.
	1. Minimum residual pressure at each hose-connection outlet is as follows:
	a. 6TDN 406T Hose Connections: 6T450 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T690 kPa6T.

	2. Maximum residual pressure at required flow at each hose-connection outlet is as follows unless otherwise indicated:
	a. 6TDN 256T Hose Connections: 6T690 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T1200 kPa6T.

	D. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the fire-suppression standpipes shall withstand the effects of earthquake motions determined according to NFPA 1...

	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For fire-suppression standpipes.  Include plans, elevations, sections, details, and attachments to other work.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval.  The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the ...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings and hydraulic calculations to the Engineer for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, and Saudi Building Code for working plans and shall include drawings showing the location of all equipment controls, piping, valves and drains.  The shop drawings ...


	C. Coordination Drawings: Fire-suppression standpipes, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.

	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Standpipe Drawings: Working plans, prepared according to NFPA 14, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Permits: Prior to start of installation, Contractor shall submit copies of all permits and approvals necessary to conduct this work.
	G. Welding certificates.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 14 and Saudi Building Code.  Include "Contractor's Material and Test Certificate for Aboveground Piping" ...
	I. Field quality-control reports.
	J. Operation and Maintenance Data:
	1. For fire-suppression standpipes specialties to include in emergency, operation, and maintenance manuals.
	2. For standpipe specialties to include in emergency, operation, and maintenance manuals.  Submit components of system servicing requirements, inspection data, replacement parts numbers and availability, and copy of NFPA-25, “Standard for Inspection, ...
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating all the changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	L. After completing a sprinkler system installation, the Contractor shall submit to the Local Civil Defense a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing fire-suppression standpipes and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow ...
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. All materials and equipment shall be UL listed.
	C. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Standards: Fire-suppression standpipe equipment, specialties, accessories, installation, and testing shall comply with NFPA 14, "Installation of Standpipe and Hose Systems."
	F. Comply with the requirements of the local authorities having jurisdiction including the following codes with any local amendments:
	1. Saudi Building Code.
	2. Local Civil Defense.

	G. All standpipe system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the Ufull warrantyU time, which is standard with the manufacturer and/or supplier, but in no case less than on...
	H. Piping, fittings, valves and specialty valves shall be rated for the maximum system working pressure.  Use of pressure regulating valves shall not be permissible, unless noted otherwise.

	1.8        COORDINATION
	A. Coordinate layout and installation of standpipe system with work of all other trades.
	B. Placement of fire hose valves and risers shall comply with NFPA-14 and the requirements of the local authority having jurisdiction.
	C. Install and standpipe risers, combination risers, drain risers and fire hose valves in stairs so as to not impede the egress path or areas of rescue assistance.  Keep risers tight to corners of stairs.


	PART 2 – PRODUCTS
	2.1        PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

	2.2         STEEL PIPE AND FITTINGS
	A. Schedule 80 Galvanized and Black Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Schedule 80, Galvanized and Black Steel Pipe: ASTM A 53; 53M, Type E.  Pipe ends may be factory or field formed to match joining method.
	C. Standard-Weight, Galvanized and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, seamless steel pipe with threaded ends.
	D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	F. Malleable or Ductile Iron Unions: UL 860.
	G. Cast-Iron Flanges: ASME B16.1, Class 125.
	H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	1. Welded Fittings and Outlets: UL listed and FM approved, Class 150, forged steel butt welded fittings and flanges.  Factory made weld-o-lets may be used for joining branch pipe to mains where branch is at least one size smaller than the main.
	J. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: Shall be rated for system pressure 26T400 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	K. When welding is performed, piping shall be shop welded.  Torch cutting and welding shall not be permitted as a means of modifying or repairing standpipe systems.  Welding methods shall conform to the applicable requirements of AWS B2.

	2.3        PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Brazing Filler Materials: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed and/or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 6T1725 kPa,6T 6T2070 kPa 6Tand 6T2400 kPa6T.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 25 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: Shall be rated for system pressure.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: 6TShall be rated for system pressure6T.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6        SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard Pressure Piping Specialty Valves:   6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2400 kPa minimum6T and 6T2400 kPa6T.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valve:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber, and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T2070 kPa 6Tminimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.


	2.7        HOSE CONNECTIONS
	A. Adjustable-Pressure Regulating Hose Valve Connections:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 668 hose valve for connecting fire hose.
	3. Pressure Rating: 6T2070 kPa6T minimum.
	4. Material: Brass or bronze.
	5. Size: 6TDN 656T, as indicated.
	6. Inlet: Female pipe threads.
	7. Outlet: Male hose threads with lugged cap, gasket, and chain.  Include hose valve threads according to NFPA 1963 and matching local civil defense threads.
	8. Pressure Control Device Type: Pressure reducing.
	9. Design Outlet Pressure Setting: 690 kPa.
	10. Pattern: Angle.
	11. Finish: Polished chrome plated.


	2.8        N 25 RACK-TYPE HOSE STATIONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Hose Reel:
	1. Standard: UL 47.
	2. Material: Steel with red-enamel finish.
	3. Type: Hose-rack assembly.  Include hose valve, hose reel, water-retention device, and hose.
	4. Operation: Semi-automatic.
	5. Sized to hold fire hose.

	C. Hose Valve:
	1. Standard: UL 668 6TDN 256T, for connecting fire hose reel.
	2. Type: Adjustable.
	3. Pressure-Control Device: Pressure reducing.
	4. Design Outlet Pressure Setting: 2T450 2T6TkPa6T.
	5. Hose Valve and Trim Finish: Polished chrome plated.
	6. Pressure Rating: 6T2070 kPa6T minimum.
	7. Pattern: Angle.
	8. Material: Brass or bronze.
	9. Pressure Control Device: UL 1468 integral or for field installation if indicated.
	10. Size: 6TDN 386T.
	11. Inlet: Female pipe threads.
	12. Outlet: Male hose threads according to NFPA 1963 and matching local civil defense threads.

	D. Hose Reel:
	1. Standards: NFPA 1961 and UL 219 lined fire hose with swivel inlet, coupling, gaskets, and nozzle.
	2. Size: 6TDN 256T.
	3. Length: 6T30 m6T.
	4. Jacket: Combination of natural and synthetic threads.
	5. Lining: Rubber.
	6. Cover: Rubber, plastic, or combination of rubber and plastic compounds.
	7. Nozzle: UL 401.
	a. Material: Polished brass.
	b. Type: Jet-spray, adjustable from shutoff to fog spray or straight stream.



	2.9        HOSE VALVE CABINETS
	A. Fire Hose Valve Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in red reading “FIRE DEFENSE VALVE.”  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.

	B. Fire Hose Reel Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in black reading “FIRE HOSE REEL AND FIRE EXTINGUISHER.”  Provide 3D sign on wall above cabinet.  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.


	2.10      FIRE-DEPARTMENT CONNECTIONS (BREECHING INLETS)
	A. Contractor shall coordinate with local Civil Defense and provide all fire department connection acceptable to the local Civil Defense.
	B. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos. at 65 mm male instantaneous each with spring-loaded non return valve with rubber blank cap and chain.
	7. Caps: Manufacturer standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Back.
	13. Escutcheon Plate Marking: "AUTO SPKR & STANDPIPE." (Wet Risers) low or high zone and floors served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.

	C. Flush-Type, Fire-Department Connection (Breeching Inlet):
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos at 65 mm male instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Top.
	13. Escutcheon Plate Marking: Similar to "DRY RISER." (Dry risers) low or high zones and floor served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.


	2.11      ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Waterflow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Waterflow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1725 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.12       PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T minimum and 6T0 to 2400 kPa6T.
	E. Water System Piping Gauge: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gauge: Include retard feature and "AIR" or "AIR/WATER" label on dial face.


	PART 3 – EXECUTION
	3.1         PREPARATION
	A. Report test results promptly and in writing.

	3.2        EXAMINATION
	A. Examine roughing-in for hose connections and stations to verify actual locations of piping connections before installation.
	B. Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, framing for hose-station cabinets, and other conditions where hose connections and stations are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3        PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements in NFPA 14 for installation of fire-suppression standpipe piping.
	C. Install seismic restraints on piping.  Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	D. Install listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install drain valves on standpipes.  Extend drain piping to outside of building, or to open hub drain capable of accepting flow.
	1. Main drain test connection shall be provided at locations that will permit flow test of water supplies and connections. Main drain connections shall be so installed that valve can be opened wide for sufficient time to assure a proper test without c...

	F. Install automatic (ball drip) drain valves to drain piping between fire-department connections and check valves.  Drain to floor drain or outside building.
	G. Install alarm devices in piping systems.
	H. Install hangers and supports for standpipe system piping according to NFPA 14.  Comply with requirements in NFPA 13 for hanger materials.
	I. Install pressure gages on riser or feed main and at top of each standpipe.  Include pressure gages with connection not less than 6T8 mm6T and with soft-metal seated globe valve, arranged for draining pipe between gage and valve.
	J. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	K. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	L. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	M. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	N. Standpipe system piping shall not pass through hazardous areas and shall be located so that it is protected from mechanical and fire damage.
	O. All dry piping shall be installed so that the entire system may be drained.  The number of auxiliary drains shall be kept to a minimum.

	3.4        JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	J. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	K. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.

	3.5        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 14 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply except from fire-department connections.  Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.
	2. Alarm Valves: Install bypass check valve and retarding chamber drain-line connection.

	D. All water supply control, drain, and test connection valves shall be permanently marked to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor.
	F. Valves shall be provide to allow isolation of a standpipe riser without interrupting water supply to other standpipe riser from the same source of supply.
	G. Each dry standpipe shall be provided with an air and vacuum valve installed at the top of each riser.

	3.6        HOSE-CONNECTION INSTALLATION
	A. Install hose connections adjacent to standpipes.
	B. Install freestanding hose connections for access and minimum passage restriction.
	C. Install 6TDN 406T hose-connection valves with flow-restricting device.
	D. Install wall-mounted-type hose connections in cabinets.  Include pipe escutcheons, with finish matching valves, inside cabinet where water-supply piping penetrates cabinet.  Install valves at angle required for connection of fire hose.  Comply with...

	3.7        FIRE-DEPARTMENT CONNECTION INSTALLATION
	A. Install wall-type, fire-department connections.
	B. Install automatic (ball drip) drain valve at each check valve for fire-department connection.

	3.8        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 14.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.9        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect standpipe systems according to NFPA 14, "System Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests.  Operate as required.
	7. Coordinate with fire-pump tests.  Operate as required.
	8. Verify that equipment hose threads match with Local Civil Defense equipment.

	C. Fire-suppression standpipe system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.10      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain specialty valves.

	3.11      PIPING SCHEDULE
	A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Standard-pressure, wet-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	C. Standard-pressure, wet-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	D. Standard-pressure, dry-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	E. Standard-pressure, dry-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.




	211223 - Facility Indoor Water Storage Tanks
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Fire water storage tanks and related accessories.
	2. Concrete base.

	B. Related Sections:
	1. Division 21 Section “Fire-Suppression Standpipes” for standpipe piping.
	2. Division 21 Section “Deluge/Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems” for AFFF piping.
	4. Division 21 Section “Electric-Drive, Centrifugal Fire Pumps” for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	5. Division 21 Section “Common Work Results for Fire Suppression.”
	6. Division 21 Section “Facility Fire Suppression Water Service Piping.”


	1.3 SYSTEM DESCRIPTIONS
	A. Fire Water Storage Tank: Combined domestic and fire tanks to provide the required water supply dictated by NFPA and/or Saudi Building Code requirements.  Fire water tank work includes all necessary appurtenances as required by NFPA-22, including bu...

	1.4 SUBMITTALS
	A. Product Data:  For each type of product specified or shown on Drawings, include rated capacities, operating characteristics, electrical characteristics, furnished specialties, and accessories.
	B. Manufacturer Seismic Qualification Certification:  Submit certification that indicated steel, potable-water storage tanks, accessories, and components will withstand seismic forces defined in Division 21 Section "Vibration and Seismic Controls for ...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Source quality-control test reports.
	D. Field quality-control reports.
	E. Purging and disinfecting reports.
	F. Permits: Prior to starting installation, contractor shall submit to Architect copies of all permits and approvals necessary to conduct the work.
	G. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements.
	H. Operation and Maintenance Data: For fire-water tank specialties to include in emergency, operation and maintenance manuals.
	I. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all fire-water tank shop drawings, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire fire-water tank system upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Product Options: Drawings indicate size, profiles, and dimensional requirements of fire-water storage tanks and are based on the specific system indicated. Refer to Division 01 Section "Product Requirements."
	B. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.
	D. Codes and NFPA Standards: Fire-water tank, system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-22 “Water Tanks for Private Fire Protection.”
	2. ASTM.
	3. ANSI.
	4. ASME.
	5. AWWA.
	6. AWS.
	7. International Building Code
	8. Underwriters Laboratories, Inc.
	9. FM Global.
	10. Local Civil Defense.

	E. All fire-water tank and system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than ...
	F. All material and equipment shall be listed by UL and/or approved by FM Global.
	G. Pipe, fittings, valves and specialty valves shall be rated and listed for the maximum system working pressure.


	PART 2 -  PRODUCTS
	2.1 NON-PRESSURE, DOMESTIC AND FIRE-WATER STORAGE TANKS
	A. Description:  Concrete, non-pressure-rated water storage tanks will be constructed by the General Contractor.
	B. Fabricate supports and attachments to tank with reinforcement strong enough to resist tank movement during seismic event when tank supports are anchored to building structure.
	C. Construction:  Constructed with concrete, divided into two compartments.  Each compartment shall function as individual tank.
	D. Manhole:  Watertight.
	E. Specialties and Accessories:  Include tappings in the tank and the following:
	1. 760mm diameter manholes shall be provided on the wall of the tank. The manhole cover shall be built of steel plate at least 4.8mm thick.
	2. A drain pipe at least 50mm in size that is fitted with a drain valve.
	3. The tank shall be provided with a discharge pipe for providing suction to the fire pump as shown on Drawings. The discharge outlet shall be equipped with an anti-vortex plate assembly to control the vortex flow. The vortex plate assembly shall cons...
	4. The tank shall be kept filled to the required fire water level and the designed water level shall never be more than 100mm below the designated fire service level.
	5. Hi/Low water level alarm panel shall include alarm and silence button. The control panel shall be a NEMA 1 wall mounted unit housing two electric relays with three indicating lights (low, normal and high). The system shall provide an audible and vi...
	6. Overflow Pipe: The overflow pipe shall be of adequate capacity for the operating conditions and shall be of not less than 150 mm. The inlet of the overflow pipe shall not be closer than 50 mm to the top of the water level in the tank.
	7. Filling:  Provide a float valve for filling the tanks automatically. Filling pipes shall be sized to fill the tank in 8 hours.
	8. Ladders:  Provide inside and outside ladders for access.  Inside ladder shall be located between the manhole and tank bottom.  Provide OSHA safety cage on exterior ladder.
	9. Drain Connection:  Provide minimum of 50 mm drain valve at bottom of the tank on each tank compartment.


	2.2 SOURCE QUALITY CONTROL
	A. Test and inspect potable-water storage tanks according to the following tests and inspections and prepare test reports:
	1. Non-pressure Testing for Fire-Water Storage Tanks: Fill tanks to water operating level to ensure structural integrity and freedom from leaks. Hold water level for two hours with no drop in water level.  Repair or replace tanks that fail test with n...



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install the following devices on tanks where indicated:
	1. Tank vents.
	2. Connections to accessories.

	B. After installing tanks with factory finish, inspect finishes and repair damages to finishes.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 21 Sections.  Drawings indicate general arrangement of piping, fittings and specialties.
	B. Install piping adjacent to potable-water storage tanks to allow service and maintenance.
	C. Connect water piping to water storage tanks with unions or flanges and with shutoff valves.  Connect tank drains with shutoff valves and discharge over closest floor drains.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following final checks before filling:
	1. Test operation of tank accessories and devices.

	B. Filling Procedures:  Fill tanks with water to operating level.

	3.4 CLEANING
	A. Clean and disinfect domestic and fire-water storage tanks.
	B. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed, use procedure described in AWWA C652 or as described below:
	1. Purge water storage tanks with potable water.
	2. Disinfect tanks by one of the following methods:
	a. Fill tanks with water-chlorine solution containing at least 2T50 ppm2T of chlorine.  Isolate tanks and allow to stand for 24 hours.
	b. Fill tanks with water-chlorine solution containing at least 2T200 ppm2T of chlorine.  Isolate tanks and allow to stand for three hours.

	3. Flush tanks, after required standing time, with clean, potable water until chlorine is not present in water coming from tank.
	4. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination made by authorities having jurisdiction shows evidence of contamination.

	C. Prepare written reports for purging and disinfecting activities.



	211313 - Wet-Pipe Sprinkler Systems
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Fire-protection valves.
	3. Sprinklers.
	4. Alarm devices.
	5. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps and fire-pump controllers.
	4. Division 28 Section “Fire-Alarm System for alarm devices not specified in this section.
	5. Division 22 Section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories, designed and listed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 k...
	B. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	C. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of  6T1200 kPa6T.

	1.4 SYSTEM DESCRIPTIONS
	A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is connected to the water supply through alarm valve. Water discharges immediately from sprinklers when they are opened. Sprinklers open when heat melt...

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard-Pressure Piping System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure Piping System Component: Listed for 6T1725-kPa6T minimum working pressure.
	C. Sprinkler system design shall be approved by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13, and all local code...
	D. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand:
	B. 0.68 bars including losses through water-service piping, valves and backflow preventers.
	E. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on drawings.
	F. Total Combined Hose-Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demands.

	G. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/...

	1.6 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings and Hydraulic Calculations: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations for approval before any equipment or pipes are installed. Include plans, elevations, sections,...
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the I...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drains...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect/Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”

	F. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	G. All material and equipment shall be listed by UL and/or approved by FM Global.
	H. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.

	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1         PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations and pipe sizes.

	2.2        STEEL PIPE AND FITTINGS
	A. Schedule 40, Seamless Galvanized Pipe: ASTM A 53/A 53M, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Galvanized-Steel and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless steel pipe with threaded ends.
	C. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	D. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	E. Malleable or Ductile-Iron Unions: UL 860.
	F. Cast-Iron Flanges: ASME 16.1, Class 125.
	G. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	H. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	I. Grooved-Joint, Steel Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: 6T1200 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket and bolts and nuts.


	2.3         PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:   Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:   Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 2400 kPa.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	F. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        SYSTEM PRESSURE RELIEF VALVE
	A. Relief valves shall be designed to relieve excess pressure to increase in ambient temperature.
	B. General Requirements:
	1. Standard: UL’s “Fire Protection Equipment Directory Listing” or “Approval Guide,” published by FM Global, listing.
	2. Pressure Rating: As required by system pressure,  6T1200 kPa6T minimum.
	3. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6         TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: As required by system pressure, 6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard-Pressure Piping Specialty Valves: 6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2070 kPa6T minimum.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For horizontal or vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.

	D. Pressure Reducing Valves
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Provide UL listed and FM approved factory assembled and fully trimmed pressure reducing valve in portions of systems where all components are not listed for pressure greater than 12 bars.  The valve shall be set for an outlet pressure not exceeding...
	3. Pressure gauges shall be installed on the inlet and outlet side of each pressure reducing valve.
	4. A relief valve of not less than 12.7 mm in size shall be provided on discharge side of the valve set to operate at a pressure not exceeding 8.5 bars.
	5. A list indicating valves shall be provided on the inlet side of each pressure reducing valve, unless the pressure reducing valve meets the listing requirements for use as an indicating valve.
	6. Means shall be provided downstream of all pressure reducing valves for flow tests at sprinkler system demand.


	2.8        SPRINKLER SPECIALTY PIPE FITTINGS
	A. Branch Outlet Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 213.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type: Mechanical-T and -cross fittings.
	6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets: Grooved or threaded.

	B. Flow Direction and Test Assemblies:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.

	C. Branch Line Testers:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Brass.
	5. Size: Same as connected piping.
	6. Inlet: Threaded.
	7. Drain Outlet: Threaded and capped.
	8. Branch Outlet: Threaded, for sprinkler.

	D. Sprinkler Inspector’s Test Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.9        SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers: 6T1200 kPa6T minimum.

	D. Automatic Sprinklers with Heat-Responsive Element:
	1. Non-Residential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with Discharge Coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	E. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	F. Special Coatings:
	1. Wax.
	2. Corrosion-resistant paint.

	G. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, one piece, flat.

	H. Sprinkler Guards:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.10       ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum- and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Water-Flow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Water-Flow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1200 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Pressure Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised water-flow switch with retard feature.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design Operation: Rising pressure signals water flow.

	E. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.11      PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T and 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gauge: Include "WATER" label on dial face.


	PART 3 – EXECUTION
	3.1        PREPARATION
	A. Report test results promptly and in writing.

	3.2         PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.
	C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device materials and installation in NFPA 13.
	D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	G. Install sprinkler piping with drains for complete system drainage.
	H. Install relief valve not less than  6T12 mm6T in size and set to operate at  6T12.1 bar6T or  6T0.7 bar6T in excess of the maximum system pressure, whichever is greater.
	I. Provide vent at top of each drain riser.
	J. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	K. Provide automatic air venting valve at top of the system for exhaust air in the system.
	L. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve.  Install drain piping to and spill over floor drain or to outside building.
	M. Install alarm devices in piping systems.
	N. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements for hanger materials in NFPA 13.
	O. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe.  Include pressure gages with connection not less than 6TDN 86T and with soft metal seated globe valve, arranged for draining pipe between...
	P. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	Q. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	S. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any mechanical, plumbing or elect...
	T. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	U. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	V. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	W. Penetrations of ductwork shall not be permissible.
	X. Torch cutting and welding shall not be permitted as a means of modifying or repairing the existing sprinkler systems.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3         JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.  Pipin...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	I. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	J. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	K. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	L. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65.5 degrees Celsius, unless listed for this service.
	M. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	N. Do not use couplings to provide support point for vertical piping.
	O. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer.

	3.4        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve. Install...
	C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources.
	D. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.

	E. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal identification signs to show their function and sprinkler system zones which they serve.
	F. Control valves installed overhead shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the ope...
	G. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5        SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent.  Final sprinkler installation shall follow installation of finished ceiling.  Coordination with and approval from Gen...
	C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	D. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway.  Sprinklers at bottom of hoistway shall not be more than 0.609 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that...
	E. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room.  A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	F. Sprinklers shall be installed under fixed obstructions over 1220 mm such as ducts, decks and overhead doors.  Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be provided with head guards.
	G. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13.  Deflector of sprinklers shall be aligned parallel to ceiling or roofs.  Sprinklers shall be designed to open at temperature 57-73  C...
	H. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	I. A minimum of 460 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	J. Sprinklers having K-factor exceeding 5.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	K. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings.  Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	L. Sprinklers shall be designed to open at temperature from 57  C to 73  C in locations where the ceiling temperature does not exceed 37  C.  Where the ceiling temperature exceeds 37  C, the temperature rating of sprinklers shall be in accordance with...
	M. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	N. Provide all required piping and make final connection to the sprinklers.

	3.6        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 21 Section "Identification for Electrical Systems."

	3.7        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Coordinate with fire-alarm tests.  Operate as required.
	6. Coordinate with fire-pump tests.  Operate as required.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the contractor’s Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new wet pipe sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working press...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are appr...
	2. Submit contractors and material test certificates signed by installing contractor and owner’s representative in accordance with NFPA-13.

	G. There shall be no visible leakage when the inside sprinkler and standpipe system subjected to the hydrostatic pressure test.
	H. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	I. The main drain valve shall be opened and remain open until the system pressure stabilizes.  The static and residual pressures shall be recorded on the contractor’s test certificate.
	J. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.

	3.8         CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.9        DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain specialty valves and sprinkler systems.

	3.10       PIPING SCHEDULE
	A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	C. Standard-pressure, wet-pipe sprinkler system, DN50 and smaller, shall be one of the following:
	1. Schedule 40, seamless black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	D. Standard-pressure, wet-pipe sprinkler system, DN65 and larger, shall be one of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	E. Sprinkler drain shall be galvanized steel pipe schedule 40.
	F. Plain end pipe and fittings shall not be used.
	G. Grooving of pipe shall be by roll groove only.

	3.11      SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms Without Ceilings: Upright sprinklers.
	2. Rooms With Suspended Ceilings: Recessed and concealed sprinklers as indicated on plans.
	3. Wall on Soffit Mounting: Sidewall sprinklers.
	4. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Factory-painted as per ID approval.
	2. Recessed Sprinklers: White, with white escutcheon.
	3. Upright Pendant and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.

	C. Two piece escutcheon plates on pendent or sidewall sprinklers are not allowed, unless noted otherwise.



	211318 - Preaction Sprinkler Systems
	PART 1 -   GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Control valves.
	3. Preaction valve with trim.
	4. Sprinkler specialty pipe fittings.
	5. Sprinklers.
	6. Alarm devices.
	7. Control panels.
	8. Air compressor.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Digital, Addressable Fire-Alarm System" for alarm devices not specified in this Section.


	1.3 DEFINITIONS
	A. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories:  Sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	B. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of 6T1200 kPa6T.
	C. Preaction Sprinkler System: A sprinkler system employing automatic sprinkler that are attached to a piping system that contains air that might or might not be under pressure, with a supplemental detection system installed in the same areas as the s...
	D. Preaction systems shall be as the following type:

	1.4 SYSTEM DESCRIPTIONS
	A. Double Interlock Preaction System: Provide supervised electrically controlled, pneumatically pressurized Double Interlock Preaction Sprinkler System where indicated on the drawings.  Preaction system assembly shall utilize a preaction valve with tr...
	B. Provide preassembled preaction system assembly complete with a control panel and an air compressor within a free standing cabinet.  The entire package shall be prewired and the water inlet and outlet to the valve riser.

	1.5 PERFORMANCE REQUIREMENTS
	A. Sprinkler system design shall be accepted by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13 and all local code ...
	B. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand: 0.68 bars.
	F. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on the drawings.
	G. Maximum Protection Area Per Sprinkler
	1. Maximum protection area per sprinkler as noted on drawing.

	H. Total Combined Hose Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demand.

	I. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/SEI 7.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations and volumetric calculations to the Engineer and authority having jurisdiction for acceptance before any equipment or pipe...
	Include plans, elevations, sections, details, and attachments to other work.
	C. The Contractor will be authorized by the Employer to start each portion of the work following Shop Drawing review and acceptance.
	The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and acceptance by the Insurance Underwriters, the Employer, the Engineer, and Local Civil Defense. Any installation prior to this acceptance process ...
	1. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Engineer for acceptance in accordance with the shop drawing submittal schedule and procedures.
	2. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drain...
	3. Wiring Diagrams: For power, signal, and control wiring.
	4. Power supply calculations.

	D. Permits: Prior to starting installation, the Contractor shall submit to the Engineer copies of all permits and acceptances necessary to conduct the work.
	E. Samples: Submit samples for review.
	1. Sprinklers.

	F. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in th...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to the Engineer for Employer’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.7 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	B. Qualification Data: For qualified Installer and the professional Engineer. Volumetric calculations or water delivery time calculations to the end of sprinkler submittal is required for double interlock preaction systems.
	C. Accepted Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13 , that have been accepted by the authorities having jurisdiction, including hydraulic calculations and volumetric calculations.
	D. Welding certificates.
	E. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.
	Include "The Contractor's Material and Test Certificate for Aboveground Piping."
	F. Field quality-control reports.
	G. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the accepted plans and tested in accordance with NFPA-13.

	1.8 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and...

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by the qualified professional Engineer.


	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70 by a qualified testing agency and marked for intended location and application
	C. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."
	2. NFPA 72, “National Fire Alarm and Signaling Code.”
	3. NFPA 70, “National Electrical Code.”
	4. NFPA 101 – Life Safety Code.
	5. UL Fire Equipment Directory.
	6. FM Global – Loss Prevention Data.
	7. Saudi Building Code.
	8. Local Civil Defense.

	D. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	E. All material and equipment shall be listed by UL and/or accepted by FM Global.
	F. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.  The use of pressure reducing or regulating valves shall not be permissible unless noted otherwise.

	1.10 PROJECT CONDITIONS
	A. Interruption of Existing Sprinkler Service:  Do not interrupt sprinkler service to facilities occupied by the Employer or others unless permitted under the following conditions and then only after arranging to provide temporary sprinkler service ac...
	1. Notify the Engineer, Construction Manager and the Employer no fewer than two days in advance of proposed interruption of sprinkler service.
	2. Do not proceed with interruption of sprinkler service without the Engineer's, Construction Manager's and the Employer 's written permission.


	1.11 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.12 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabine...


	1.13 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation. Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields. Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 STEEL PIPE AND FITTINGS
	A. For piping system subjected to pressure rating 1200 kPa and less, Schedule 40, Galvanized Steel Pipe: ASTM A 53/A 53M, Type S, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. For piping system subjected to pressure rating more than 1200 kPa, Schedule 80, Galvanized Steel Pipe: ASTM A 53/A53M, Type S, Grade B. Pipe ends may be factory or field formed to match joining method.
	C. Schedule 40, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	D. Schedule 80, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	E. Galvanized, Steel Couplings: ASTM A 865, threaded.
	F. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	G. Malleable- or Ductile-Iron Unions: UL 860.
	H. Cast-Iron Flanges: ASME B16.1, Class 125.
	I. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc. USA
	b. NIBCO, Inc. USA
	c. Victaulic Company. USA
	d. Accepted equal.

	2. Pressure Rating: 6T2400 kPa6T minimum.
	3. Galvanized, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, nonmetallic and asbestos free.
	1. Class 125, Cast-iron and Class 150, Bronze Flat-Face Flanges: Full-face gaskets
	2. Class 250, Cast-iron and Class 300, Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM accepted.
	2. Minimum Pressure Rating for Standard-Pressure Piping:  6T1200 kPa
	3. Minimum Pressure Rating for High Pressure Piping:  6T1725 kPa

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard:  UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa 6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 312
	3. Pressure Rating: 1200 kPa minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5 TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating:  6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	C. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	D. Globe Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.



	2.6 PREACTION AUTOMATIC SPRINKLER SYSTEM
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. Viking Corp. USA
	2. Victaulic Co. USA
	3. Accepted equal.

	B. Pre-action sprinkler system shall be provided where indicated on drawings.  The pre-action sprinkler system shall be supervised, double interlock, electrically operated, fail-safe with required trim, compressor, and air maintenance device.  The sys...
	C. No more than 1000 automatic sprinklers shall be controlled by any one preaction valve.
	D. Air Compressor:
	1. Provide air compressor to provide compressed air supply in the dry system with dehydrator. The air compressor shall have a capacity capable of restoring normal air pressure in the system within 30 minutes.
	a. Connection pipe from the air supply to the dry pipe valve shall not be less than 6T15 mm6T in diameter and shall enter the system above the priming water level of the dry pipe valve.
	b. A check valve shall be installed in the air filling connection, and a listed or accepted shutoff valve of either the renewable disc or ball valve type shall be installed on the supply side of this check valve and shall remain closed unless filling ...
	c. Relief Valve: An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 6T0.7 bar6T in excess of system air pressure and shall not exceed the manufacturer’s limitations.

	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Gast Manufacturing Inc. USA
	b. General Air Products, Inc. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	3. Standard: UL’s “Fire Protection Equipment Directory” listing or “Acceptance Guide,” published by FM Global, listing.
	4. Motor kW: Fractional.

	E. Air maintenance device shall regulate the air pressure to preset requirements.
	F. Starter and power wiring, including local disconnect, and final terminations for air compressor will be provided under this Section.
	G. An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 0.7 bar (10 psi) in excess of system pressure and shall not exceed manufacturer’s limitation.  Installation of...
	H. Listed pressure gauges shall be installed upstream and downstream of the pre-action valve and the air supply line to the preaction valve and preaction valves.
	I. Sprinkler piping and fire detection devices shall be automatically supervised.
	J. A supervised control valve shall be installed at downstream of pre-action valve assembly.
	K. The pre-action system shall be equipped with the following components:
	1. Preaction valve.
	2. Trim piping and components -
	a. Piping valve.
	b. Restriction orifice.
	c. Test drain valve.
	d. Main drain valve.
	e. Drip check valve.
	f. Strainer alarm test valve.
	g. Garage valve.
	h. Water comply pressure gauge.
	i. Pressure operated relief valve 0-26.6 bar (0 – 300 psi).
	j. N.C. solenoid valve.
	k. Alarm switch.
	l. Manual emergency release valve.
	m. Low air supply.
	n. Pressure switches.
	o. Check valve.
	p. OS&Y valve with tamper switch.
	q. Check valve with rubber seat.
	r. Back-up power supply.
	s. System air pressure.
	t. Pressure gauges.


	L. The control panel shall be U.L. Listed and F.M. accepted and meet the requirements of NFPA Pamphlet 72 for releasing preaction system(s). The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a key loc...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the preaction system releasing control panel with the building fire alarm and BAS panel. Power for the panel shall be derived from a 220 Volt, 20 Amp...
	2. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Fike. USA
	b. Notifier. USA
	c. Accepted equal.
	a. Smoke detection in alarm condition.
	b. Air supervisory pressure switch.
	c. Sprinkler system pressure water flow switches.
	d. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for sprinkler system air supervisory pressure switch, water flow pressure switch, and valve tamper switch. All other supervisory conditions including the integral panel trouble conditions may be annunciated ...
	5. Provide the entire preassembled and prewired preaction valve assembly, including preaction valve with the required trim control valve with tamper switch and associated piping, control panel, air compressor, and water inlet and outlet to the valves....

	M. Provide cross zoned photoelectric type smoke detectors for release of solenoid.  In the preaction valve assembly, spacing of smoke detectors shall be based on the requirements of NFPA 72.
	N. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	O. The alarm pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have one set of "C" contacts which shall be utilized for the "System Tripped" alarm reporting to the control panel.
	P. The air supervisory pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have two sets of "C" contacts. One set of contacts shall be utilized for the "low air" supervisory condition reporting to the co...
	Q. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. accepted. The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	R. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	S. Spacing of releasing devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	T. Sequence of Operation:
	1. Upon closure of control valve on the preaction valve assemblies or loss of air in the piping due to activation of a sprinkler or breakage of fitting, trouble supervisory signal will be transmitted at the preaction releasing control panel and buildi...
	a. Transmit alarm signal at the releasing control panel and building fire alarm panel and BAS panel.
	b. Alarm bell will sound alarm.
	c. Water will enter the piping but will not discharge over the hazard until the sprinkler is operated in the single interlock systems.
	d. Water will enter the piping only upon activation of a detection device and loss of air operation of a sprinkler in the double interlock system(s).

	3. Upon manual activation of the preaction valve by the operation of the manual emergency release causes the following:
	a. Continuous audible device sounds alarm.


	U. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	V. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	W. Automatic operation of the preaction systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	X. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.

	2.7 SPRINKLER SPECIALTY PIPE FITTINGS
	A. General Requirements for Preaction System Fittings:  UL listed and FM Accepted for preaction pipe service.
	B. Branch Outlet Fittings:
	1. Anvil International, Inc.
	2. Tyco Fire & Building Products LP.
	3. Victaulic Company.
	4. Standard: UL 213.
	5. Pressure Rating:  6T1200 kPa6T minimum.
	6. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	7. Type: Mechanical-T and -cross fittings.
	8. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	9. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	10. Branch Outlets: Grooved, or threaded.

	C. Sprinkler Inspector's Test Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Victaulic Company. USA
	b. Viking Corporation. USA
	c. Accepted equal.

	2. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.8 SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	Escutcheon plates or cover plates for concealed sprinklers shall be part of listed sprinklers assembly. Provide corrosive-resistant coating in the rooms where corrosive conditions exist.
	1. Globe Fire Sprinkler. USA
	2. Victaulic Company. USA
	3. Viking Corporation. USA
	4. Accepted equal.

	B. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing and FM Global "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers:  6T1200 kPa6T minimum.

	C. Automatic Sprinklers with Heat-Responsive Element:
	1. Nonresidential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with discharge coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	D. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	E. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, white finish, one piece, flat.

	F. Sprinkler Guards:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Reliable Automatic Sprinkler Co., Inc. USA
	b. Victaulic Company. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.9 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically Operated Alarm Bell:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum, 6T200-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Pressure Switches:
	1. Provide high/low air supervisory pressure switches for monitoring loss of air in preaction systems and waterflow pressure switches for monitoring waterflow in the system piping.
	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised water-flow switch with retard feature.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design Operation: Rising pressure signals water flow.

	D. Valve Supervisory Switches:
	1. Provide valve supervisory switches on all the valves controlling water supplies including incoming water service.
	2. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design: Signals that controlled valve is in other than fully open position.


	2.10 PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. AMETEK, Inc.; U.S. Gauge Division. USA
	2. Watts USA
	3. Accepted equal

	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gage Range: 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gage: Include "AIR" or "AIR/WATER" label on dial face.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping. Install piping as indicated, as far as practical.
	1. Deviations from accepted working plans for piping require written acceptance from authorities having jurisdiction. File written acceptance with the Engineer before deviating from accepted working plans.
	2. Piping shall be installed with minimum number of joints and couplings, but with adequate and accessible connections for disassembly, maintenance and replacement of piping components.

	B. Piping Standard: Install internally and externally galvanized pipes for preaction systems and areas where moisture conditions exist.  Comply with requirements in NFPA 13 for installation of sprinkler piping.
	C. Pitch sprinkler pipes in accordance with NFPA-13. Provide auxiliary drain connections for trapped portions of piping.
	D. Install seismic restraints on piping. Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	E. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	F. Piping installed within the MRI rooms shall be of non-ferrous material (copper piping).
	G. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	H. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	I. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	J. Install sprinkler piping with drains for complete system drainage.
	K. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	L. Connect compressed-air supply to preaction sprinkler piping.
	M. Connect air compressor to the following piping and wiring:
	1. Pressure gages and controls.
	2. Electrical power system.
	3. Fire-alarm devices, including low-pressure alarm.

	N. Install alarm devices in piping systems.
	O. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements in NFPA 13 for hanger materials.
	P. Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices and air compressors.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	T. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any existing mechanical, plumbing...
	U. The Contractor shall provide the Employer accepted, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Employer’s opinion, are subject to physical damage.
	V. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	W. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	X. Penetrations of ductwork shall not be permissible.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings, and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated. Piping...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged

	H. Steel-Piping, rolled-Grooved Joints:  roll square-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	J. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved jo...
	K. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with tools recommended by fitting manufacturer.
	L. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014.  Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	M. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	N. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65 C, unless listed for this service.
	O. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	P. Do not use couplings to provide support point for vertical piping.
	Q. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer

	3.4 VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements:  Install in vertical position for proper direction of flow, in main supply to system.
	2. Preaction Valves: Install trim sets for air supply, drain, priming level, alarm connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
	a. Install air compressor and compressed-air supply piping.
	b. Air-Pressure Maintenance Device: Install shutoff valves to permit servicing without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or switch to maintain system pressure; strainer; pressure ratings with 6T9...
	c. Install compressed-air supply piping from building's compressed-air piping system.


	D. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal or rigid plastic identification signs to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the op...
	F. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5 SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	In areas without a suspended ceiling, install sprinkler piping as high as possible.  Sprinklers shall be installed in accordance with their liking. Sprinklers shall be placed in the center of ceiling tile in both directions.
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent. Final sprinkler installation shall follow installation of finished ceiling. Coordination with and acceptance from the...
	C. Sprinklers in the pendent position shall be installed on return bends in the heated areas.
	D. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	E. Horizontal sidewall sprinklers shall not be installed back-to-back in residential occupancies. Provide a minimum of 15.2 mm horizontal separation to reduce sound transmission.
	F. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway. Sprinklers at bottom of hoistway shall not be more than 600 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that do...
	G. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room. A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	H. Sprinklers shall be installed under fixed obstructions over 1200 mm such as ducts, decks, open gate flooring, cutting tables and overhead doors. Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be pro...
	I. Sprinklers installed under open grating shall be of the intermediate level/rack storage type or otherwise shielded from the discharge of overhead sprinklers.
	J. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13. Deflector of sprinklers shall be aligned parallel to ceiling or roofs. Sprinklers shall be designed to open at temperature 54-73 deg ...
	K. Provide sprinkler protection in the accessible vertical shaft and/or around vertical opening, if the vertical opening(s) is/are not protected by fire rated enclosure.
	L. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	M. A minimum of 450 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	N. Residential sprinklers shall be permitted in dwelling units and their adjacent corridors provided they are installed in conformation with their listing. Area of coverage shall be in accordance with manufacturer listing.
	O. Sprinklers having K-factor exceeding 80.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	P. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings. Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	Q. Sprinklers shall be designed to open at temperature from 57 C to 73 C in locations where the ceiling temperature does not exceed 37 C. Where the ceiling temperature exceeds 37 C, the temperature rating of sprinklers shall be in accordance with NFPA...
	R. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	S. Provide all required piping and make final connection to the sprinklers.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests. Operate as required.
	7. Coordinate with fire-pump tests. Operate as required.
	8. Verify that equipment hose threads are same as local fire-department equipment.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the Contractor's Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new preaction sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working pres...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are acce...
	2. Submit the Contractors and material test certificates signed by installing the Contractor and the Employer’s representative in accordance with NFPA-13.

	G. The preaction system piping shall be tested pneumatically at 2.7 bars in addition to the hydrostatic test.  Maximum permissible loss in the pneumatic test is 0.134 bars over the period of 24 hours.
	1. The test on double interlock preaction systems shall measure the time to trip the valve and the time for water to be discharged by opening the inspector’s test valve.

	H. There shall be no visible leakage when the inside sprinkler system is subjected to the hydrostatic pressure test.
	I. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	J. The main drain valve shall be opened and remain open until the system pressure stabilizes. The static and residual pressures shall be recorded on the Contractor's test certificate.
	K. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.
	L. Automatic operation of preaction systems shall be tested in accordance with the manufacturer’s instructions.  The manual and remote control operation shall also be tested.

	3.7 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train the Employer's maintenance personnel to adjust, operate, and maintain specialty valves.

	3.9 PIPING SCHEDULE
	A. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	B. Standard-pressure, preaction sprinkler system, DN50 and smaller, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure more than 1200 KPa).

	C. Standard-pressure, preaction sprinkler system, DN65 and larger, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints(for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints (for system pressure more than 1200 KPa).


	3.10 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings: Upright sprinklers.
	2. MRI Rooms: Concealed pendent type listed for MRI use.
	3. Rooms with Suspended Ceilings: Recessed, and concealed pendent sprinklers as indicated.
	4. Wall Mounting: Sidewall sprinklers.
	5. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Rough brass, with factory-painted as per ID.
	2. Recessed Sprinklers: White finish, with white escutcheon.
	3. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.




	211339 - Foam-Water Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concentrate piping and piping specialties.
	2. Bladder tanks and proportioning devices.
	3. Foam concentrate.
	4. Discharge devices.
	5. Monitoring and alarm devices.

	B. Related Sections:
	2. Division 21 Section “Fire-Suppression Standpipes.”
	3. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps."


	1.3 DEFINITIONS
	A. AFFF: Aqueous film-forming foam concentrate.
	B. Eductor (Inductor): A device that uses the venturi principle to introduce a proportionate quantity of foam concentrate.
	C. Proportioner: The device where foam liquid and water are mixed to form foam solution.

	1.4 SYSTEM DESCRIPTION
	A. The foam-water systems shall provide extinguishment of Class A and Class B hazards in the protected hazard. The foam water systems shall utilize deluge valve with complete trim, control panel and detection and devices for the deluge systems and bla...
	B. Provide a reserve supply of foam concentrate to meet the design requirements.
	C. Description: Engineered, fixed, deluge, automatically actuated, low-expansion, AFFF fire-extinguishing system for flammable-liquid fires. System includes diaphragm proportioning tanks and devices as described in NFPA 16.

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard Working Pressure of Piping-System Component: Listed for 6T1200 kPa6T.
	B. Design sprinkler system hydraulically based on design criteria indicated on the drawings
	1. Solution: 3 percent foam-water solution.

	C. Seismic Performance: Fire-suppression piping shall withstand the effects of earthquake motions determined according to NFPA 13.

	1.6 SUBMITTALS
	A. Product Data: For each type of product indicated.  Include the following:
	1. Piping, valves, fittings, and hangers.
	4. Seismic restraints for all equipment.
	5. Bladder tanks and proportioning devices.
	6. Foam concentrate.
	7. Discharge devices.  Include flow characteristics.
	8. Monitoring and alarm devices.  Include electrical data and supervision method.
	9. Foam-concentrate storage tanks.
	10. Control Panel
	11. Detection devices
	12. Test connections.

	B. Shop Drawings and Hydraulic Calculations: For foam- water sprinkler system, include plans, elevations, sections, details etc.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts of fittings, valves, bladder tank, proportioner, fittings and hangers, etc. and p...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 11, 16, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for control panel detection devices, wiring, pip...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Drawings: Working plans, prepared according to NFPA 13, that have been approved by Local Civil Defense, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Open sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. All material and equipment shall be listed by UL and approved by FM Global.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”


	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Discharge Devices: Not less than 20 percent of amount of each type installed.
	2. Foam Concentrate: Not less than 200 percent of amount installed.
	3. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1        CONCENTRATE PIPING MATERIALS
	A. Comply with requirements specified in Division 21 Section "Wet-Pipe Sprinkler Systems" for pipes, fittings, joining materials and valves.
	1. Foam concentrate piping shall be compatible with foam concentrate to be used.  Foam concentrate piping shall be designed for the least equivalent feet of pipe run from bladder tank discharge outlet to proportioning device and water supply to bladde...

	B. Schedule 40, Seamless Galvanized Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	1. Threaded Fittings, Classes 125 and 250: ASME B16.4.
	2. Pipe Flanges and Flanged Fittings: ASME B16.1.
	3. Malleable Iron Threaded Fittings, Classes 150 and 300: ASME B16.3.

	C. Red Brass Pipe: ASTM B 43, Schedule 40, with factory- or field-formed threaded ends.
	1. Threaded Fittings: ASME B16.11.


	2.2         VALVES
	A. General Valve Requirements:
	1. UL listed and/or FM Approved for use in fire-protection systems.
	2. Compatible with type of foam concentrate used.
	3. Rated for the system pressure.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard:   UL 258.
	b. For trim and drain functions.
	c. Valves 6TDN 406T and Smaller:   Bronze body with threaded ends.
	d. Valves 6TDN 50 and DN 656T:   Bronze body with threaded ends or ductile-iron body with grooved ends.
	e. Valves 6TDN 806T:   Ductile-iron body with grooved ends.


	C. OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard: UL 262.
	b. Accessories: Pre-grooved stem for mounting tamper switch for monitoring by fire-alarm panel.
	c. Body Material: Cast or ductile iron.
	d. Ends: Flanged or mechanical.
	e. Packing: Asbestos free.


	D. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 1091.
	b. Pressure Rating: 6T1200 kPa6T minimum.
	c. Valves 6TDN 506T and Smaller:
	1) Body Material:   Bronze.
	2) End Connections: Threaded.

	d. Valves 6TDN 656T and Larger:
	1) Body Material: Cast or ductile iron.
	2) End Connections: Flanged, grooved, or wafer.
	3) Ends: Flanged or mechanical.

	e. Accessories: Tamper switch for monitoring by fire-alarm panel.


	E. Swing Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 312.
	b. Pressure Rating: 6T1725 kPa6T minimum (rated for system pressure).
	c. Body Material: Cast iron.
	d. End Connections: Flanged or grooved.


	F. Trim and Drain Valves:
	1. General Requirements:
	a. Compatible with type of foam concentrate used.
	b. Pressure Rating: 6T1200 kPa6T minimum.

	2. Angle Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/

	3. Globe Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/



	2.3         SPECIALTY VALVE – DELUGE VALVE
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Deluge valve shall employ a positive vent on the priming line to ensure that the deluge valve will not prematurely reset. Inlet and outlets connections of the deluge valve shall be Grooved. Deluge valve shall have a working pressure 1200 kPa deluge...

	2.4        SPECIALITIES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	B. Specialties shall comply with NFPA 16, be compatible with the foam concentrate, and be designed to be drained and cleaned.
	C. Foam-Concentrate Storage Tanks: Provide a low expansion foam bladder tank system for storage of foam concentrate. The tank shall be stamped as meeting ASME pressure vessel requirements and UL listed/FM Approved for use with the foam concentrate and...
	D. Proportioning Controllers: Foam concentrate shall be introduced into the water from a concentrate controller utilizing balanced pressure injection. Concentrate controller shall be listed and approved with the foam concentrate to the proportioned an...
	E. Concentrate Control Valves: Install water-operated ball or deluge valve between the bladder tank and concentrate controller. The valve shall open automatically when the sprinkler system water flow. Concentrate control valve shall be listed for the ...
	F. Concentrate Strainers: Bronze body and stainless-steel mesh strainer with minimum 6T3.2-mm6T perforations to remove solids that would block system components.
	G. Pressure Gauges: Comply with UL 393; with 6T90-mm6T minimum-diameter dial, 6T0- to 2070-kPa6T dial range, and caption "WATER" or "CONCENTRATE" on dial face.

	2.5        FOAM CONCENTRATE
	A. Description: 3% AFFF liquid concentrate, complying with NFPA 11 and UL 162, for making foam-water fire-extinguishing foam solution. Stored foam concentrate shall not be a mixture of different types and/or brands and shall be stored in accordance wi...

	2.6         DISCHARGE DEVICES
	A. Discharge devices and foam concentrate shall be UL listed or FM Approved for use together.
	B. Sprinklers: Open, air-aspirating type; for use on deluge systems.
	C. Discharge devices for foam-water deluge and spray systems shall be permitted to be air aspirating as foam water sprinklers or foam-water spray nozzles.

	2.7         MONITORING DEVICES
	A. Valve Supervisory Switches: Single pole, double throw, with normally closed contacts complying with UL 753.  Switch shall signal fire-alarm panel or releasing panel when valve is in other than fully open position.
	B. Pressure Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.
	C. Flow Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.

	2.8        CONTROL PANEL AND ALARM DEVICES
	A. The control panel shall be U.L. Listed and F.M. approved and shall meet the requirements of NFPA Pamphlet 72 for releasing foam water system(s).  The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the foam water system releasing control panel with the building fire alarm and BAS panel.  Power for the panel shall be derived from a 220 Volt, 20 A...
	2. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	a. Heat detection devices in alarm condition.
	b. Alarm.
	c. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for smoke detection, valve tamper switch and alarm.  All other supervisory conditions including the integral panel trouble conditions may be annunciated as a single condition.

	B. Heat detector shall be rate of anticipation 90 C type, thermally sensitive, U.L. and FM approved, device for releasing solenoid valve.  Spacing of heat detectors shall be in accordance with their listings.
	C. A supply of spare fusible elements for heat - responsive devices, not less than two of each temperature rating, shall be maintained on the premises for replacement purposes.
	D. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	E. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. approved.  The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	F. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	G. Spacing of detection devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	H. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	I. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	J. Automatic operation of the foam-water systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	K. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.


	PART 3 – EXECUTION
	3.1        CONCENTRATE STORAGE TANK INSTALLATION
	A. Install concentrate storage tanks on concrete bases.  Concrete bases are specified in Division 21 Section "Common Work Results for Fire Suppression."
	B. Install concentrate storage tanks anchored to substrate according to tank manufacturer's written instructions.
	C. Install tanks level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.
	D. Install seismic restraints for tanks.  Anchor tanks to substrate.

	3.2        PIPING INSTALLATION
	A. Install piping and other components level and plumb.
	B. Comply with requirements for basic pipe installation and joint construction in Division 21 Section "Common Work Results for Fire Suppression."
	C. Install pipe and fittings, valves, and discharge devices according to requirements listed in NFPA 16, "Installation of Foam-Water Sprinkler and Foam-Water Spray Systems."
	1. Support piping using supports and methods according to NFPA 13.
	2. Install seismic restraints for concentrate storage tanks and piping systems.
	3. Install monitoring and alarm devices according to NFPA 16 and NFPA 72.

	E. Install flanges, flange adapters, or couplings for grooved-end piping on piping, valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Ream ends of pipes and tubes and remove burrs.
	G. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	H. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for foam concentrate.  Join flanges with gasket and bolts according to ASME B31.9.
	I. Piping, fittings and valves shall be of a material compatible with the foam concentrate, foam solution, or water used, as applicable.
	J. Rubber-gasketed fittings shall be permitted to be used to connect pipe in fire-exposed areas where the foam-water deluge system is automatically controlled.
	K. Unions, couplings, or other similar fittings necessary to complete the piping connections between the system riser and the bladder tank are not indicated on the general schematic figures.  However, the installing contractor must incorporate them in...
	L. Check for compliance with environmental rules and regulations for design, testing, drainage, system runoff or other potential environmental requirements.
	1. Provide a foam concentrate control valve on a balanced pressure foam water system in order to prevent the unwanted discharge of foam concentrate caused by thermal expansion, siphoning or any other reason.
	2. The foam solution test valve shall be large enough to flow full system demand for testing purposes.

	M. Teflon tape or sealing compounds shall be used at pipe joints in the foam concentrate supply line.  Foam concentrates act as harsh detergents and may wash other pipe joint compounds out of the joint.
	N. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	O. Provide a minimum of 5 pipe diameters of straight pipe on the inlet and outlet of the concentrate controller to minimize turbulence inside the concentrate controller.  Exception, the outlet for the tank water supply control valve may be connected n...
	P. The combined total equivalent length of pipe (pipe length, plus equivalent lengths for fittings and valves) including both the water supply inlet piping and the foam concentrate discharge piping should not exceed 15.2 equivalent meters.  This will ...
	Q. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	R. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	S. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	T. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated.

	U. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems and with foam concentrate.

	3.3         CONNECTIONS
	A. Comply with requirements for piping specified in Division 21 Section "Wet-Pipe Sprinkler Systems."  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Provide concentrate control and drain valves with piping to permit maintenance of the foam concentrate with continuous sprinkler-system service.
	C. Install proportioning controller in fire-suppression piping to provide coverage to area indicated on Drawings.
	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Teflon tapes or sealing compounds shall be used at pipe joints in the foam concentrate supply line.
	F. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	G. Connect electrical devices to building's fire-alarm system.  Comply with requirements for wiring and connections in Division 28 Section "Fire-Alarm System."
	H. Install a fire department connection on the supply side of the proportioning controller when required.

	3.4         LABELING
	A. Install labeling on piping, equipment, and panels according to Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.5        STRAINERS
	A. Strainers shall be installed so that they are accessible for cleaning or flushing.
	B. Strainers shall be installed in foam concentrate lines upstream of foam concentrate pumps.
	C. Provide listed strainers of the proper size and strainers that have a ratio of open-basket area to inlet pipe size of at least 10:1 shall be used.

	3.6        CHARGING SYSTEM
	A. Fill proportioning tanks with foam concentrate after field quality-control testing is complete and satisfactory results have been achieved.

	3.7        DRAINS AND FLUSHING CONNECTIONS
	A. Flushing connections shall be provided where system piping is subject to accumulation of sediments or where periodic flushing is required by the authority having jurisdiction.
	B. System auxiliary drains shall be installed such that the drain valves are accessible in accordance with NFPA 13.

	3.8        FIELD QUALITY CONTROL
	A. Inspection: Engage the services of a qualified professional engineer to inspect installed fire-extinguishing systems, prepare installation report, and certify that installation complies with the Contract Documents, calculations, and requirements of...
	B. Comply with operating instructions and procedures in NFPA 16, "Acceptance Tests" Chapter.  Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.
	2. Inspect equipment and check mountings for adequate anchoring to substrate.
	3. Check electrical systems.
	4. The foam solution test valve must be large enough to flow full system demand for testing purposes.
	5. Flush supply piping.
	6. Perform hydrostatic pressure test.
	7. Perform acceptance test.
	8. Perform proportioning system test.
	9. Perform discharge test.
	10. Flush system piping.
	11. Flush system piping again immediately after any foam concentrate discharge.
	12. Correct malfunctioning equipment; retest to demonstrate compliance.  Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated; retest to demonstrate compliance.  Repeat procedure until satisfactory r...
	13. Comply with environmental rules and regulations for testing, drainage, system run-off or disposal of foam solution or other potential environmental requirements.

	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations including connections, and to assist in testing.

	D. Tests and Inspections:
	1. After installing foam fire-extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start systems to confirm proper unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	E. Foam fire-extinguishing piping system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	212200 - Clean Agent Fire Extinguishing System
	PART 1 -  GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Piping and piping specialties.
	2. Extinguishing-agent containers.
	3. Extinguishing agent.
	4. Detection and alarm devices.
	5. Control and alarm panels.
	6. Accessories.
	7. Connection devices for and wiring between system components.
	8. Connection devices for power and integration into building's fire-alarm system.
	9. Barometric relief dampers.


	1.3         DEFINITIONS
	A. ATS:  Acceptance Testing Specifications.
	B. EPO:  Emergency Power Off.

	1.4        SYSTEM DESCRIPTION
	A. Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area including the room cavity below the ceiling and below the raised floor.
	B. The system shall incorporate modular or central storage of the agent as liquid in pressurized cylinder.  A fixed piping distribution system shall transport the agent to the nozzles.  System shall provide the minimum design concentration of 7.0 perc...
	C. Design concentrations shall be held at the highest level of combustible for a minimum period of ten (10) minutes.
	D. The work described in this specification consists of all labor, materials, equipment, Engineering and services necessary to complete and test the Total Flooding Clean Agent fire extinguishing system with Automatic Detection and Control.
	1. Drawings: The contract drawings show the general arrangement of the areas to receive detection and Clean Agent Fire Extinguishing System. Review the drawings so that all items that will affect the operation of the Clean Agent Fire Extinguishing Sys...
	2. Total flooding system shall be complete including Clean Agent Fire Extinguishing Gas storage containers, piping, hangers, nozzles, control panel, detectors, annunciators, alarms and any and all other equipment necessary for a complete operational s...
	3. The system shall include all required wiring and controls necessary to automatically shutdown the independent forced-air ventilation system serving the protected area only and close all the dampers in the supply and exhaust/return ductwork serving ...
	4. Forced air ventilation shall shutdown and dampers in HVAC system close automatically prior to discharge of the fire extinguishing system.
	5. Provide a means of manual release of the system.  This shall be accomplished by a mechanical manual release or by electrical manual release. The release shall cause simultaneous operation of the automatically operated valves controlling agent relea...
	6. System shall have 24-hour battery standby power supply for operation of the detection, signaling, control and activation requirements of the system.
	7. The system shall also include connection of trouble and alarm signals at the system control panel with the Building Fire Alarm Panel.


	1.5         PERFORMANCE REQUIREMENTS
	A. Design clean-agent extinguishing system and obtain approval from authorities having jurisdiction. Design system for Class A, B or C fires as appropriate for areas being protected and include safety factor.  Use clean agent indicated and in concentr...
	B. Performance Requirements:
	1. Discharge HFC 227ea, FE-25 and FK-5-1-12 within 10 seconds and maintain the designed concentration by volume at for 10-minute holding time in hazard areas.
	2. Discharge HFC 227ea within 10 seconds and maintain 7.1 percent concentration by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. HFC 227ea concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 5.3 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	3. Discharge HFC-125 within 10 seconds and maintain 8 percent concentration by volume at 21  C for 10-minute holding time in hazard areas.
	a. HFC-125 concentration in hazard areas greater than 11.5 percent immediately after discharge or less 6.8 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	4. Discharge FK-5-1-12 (NOVEC 1230) within 10 seconds and maintain 6.6 percent concentration / by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. FK-5-1-12 concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 6.5 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	C. System Operating Sequence: As follows:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust / return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Clean Agent Discharge.
	c. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	D. Emergency Power off (EPO): Will terminate power to protected equipment immediately on actuation.
	E. Low-Agent Pressure Switch:  Initiate trouble alarm if sensing less than set pressure.
	F. Power Transfer Switch: Transfer from normal to stand-by power source.
	G. Seismic Performance: Fire-suppression piping and containers shall be capable of withstanding the effects of earthquake motions determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, "Earthquake Loads."

	1.6        SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Sustainable and Renewable Products Submittals: Documentation indicating that clean agents comply.
	C. Shop Drawigs: For clean-agent fire-extinguishing system signed and sealed by a qualified professional engineer.
	1. Include plans showing locations, pipe sizes, nozzles and their supports, location of extinguishing agents, detection devices, auxiliary equipment and sequence of operations, elevations, sections, details, and attachments to other work.
	2. Include design calculations.
	3. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	4. Wiring Diagrams: For power, signal and control wiring.
	5. Standby battery calculations.

	D. Delegated-Design Submittal: For clean-agent fire-extinguishing system signed and sealed by the qualified professional engineer.
	1. Indicate compliance with performance requirements and design criteria, including analysis data.
	2. Include design calculations for weight, volume, and concentration of extinguishing agent required for each hazard area.
	a. Controls and alarms.
	b. Extinguishing-agent containers, piping and discharge nozzles if mounted in space, detectors, and accessories.
	c. Equipment and furnishings.

	4. Indicate the Following on Access (Raised) Floor Space Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.

	5. Indicate the Following on Ceiling Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.
	c. Other equipment located in the ceiling space that is being protected including sprinkler piping, HVAC equipment, raceways, or conduit.

	6. The shop drawings shall show the estimated maximum positive and negative pressure for the enclosure protected by a clean agent, relative to ambient pressure, expected to be developed upon discharge of the agent.

	E. Coordination Drawings: Clean agent extinguishing systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	1. Domestic water piping.
	2. Items Penetrating Finished Ceiling Include the Following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Audible / visible appliances.


	F. Permit Approved Drawings: Working plans, prepared according to NFPA 2001, that have been approved by authorities having jurisdiction.  Include design calculations.
	G. Seismic Qualification Certificates: For extinguishing-agent containers and control panels from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	H. Field quality-control reports.
	I. Submit verification of compliant installation with the requirement of NFPA 2001 and approved shop drawings.  The verification shall ensure that the installed system includes all required components and functions and the system has been 100 percent ...
	J. Operation and Maintenance Data: For special agent system to include in emergency, operation, and maintenance manuals.  All aspects of system operation and maintenance shall be detailed, including electrical schematics of all circuits, a written des...
	K. As-Built Drawings: Upon completion of installation, the Contractor shall revise all clean agent ship drawings and calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall ...

	1.7        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. FM Global Compliance: Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	C. UL COMPLIANCE: Provide equipment listed in UL's "Fire Protection Equipment Directory."
	D. All devices, components and equipment shall be new standard products of the manufacturer of the latest design.
	E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are de...
	F. Codes and NFPA Standards: Clean agent system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-2001, “Standard for Clean Agent Extinguishing System.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. NFPA-72, “Standard for Information Technology Equipment.”
	5. NFPA-90A, “Standard for Heating, Ventilation and Air Conditioning Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.


	1.8        EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Deliver extra materials to Owner.
	1. Detection Devices: Not less than 20 percent of amount of each type installed.
	2. Container Valves: Not less than 10 percent of amount of each size and type installed.
	3. Nozzles: Not less than 20 percent of amount of each type installed.
	4. Extinguishing Agent: Not less than 100 percent of amount installed in largest hazard area.  Include pressure-rated containers with valves.


	1.9        WARRANTY
	A. System components furnished under this contract shall be guaranteed against defective design, false discharge due to malfunction of Clean Agent Extinguishing equipment, materials and workmanship for the full warranty time which is standard with the...


	PART 2 -  PRODUCTS
	2.1        CLEAN-AGENT SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area.
	C. Delegated Design: Design clean-agent fire-extinguishing system and obtain approval from authorities having jurisdiction.  Design system for Class A, B, and C fires as appropriate for areas being protected, and include safety factor.  Use clean agen...
	D. Cross-Zoned Detection: Devices located in two separate zones.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating single-detection device in other zone.
	E. Verified Detection: Devices located in single zone.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating second-detection device.
	F. System Operating Sequence:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust/return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Power will shut off.
	c. Clean Agent Discharge.
	d. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	G. Emergency Power Off (EPO): Will terminate power to protected equipment immediately on actuation.
	H. Low-Agent Pressure Switch: Initiate trouble alarm if sensing less than set pressure.
	I. Power Transfer Switch: Transfer from normal to stand-by power source.
	J. Seismic Performance: Fire-suppression piping and containers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.2         PIPING MATERIALS
	A. See "HFC 227ea Agent Piping Applications" “HFC 125 Agent Piping Applications” "FK-5-1-12 Agent Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
	B. Flexible piping or hose, when used, shall be approved for pressure rating.
	C. Piping, Valves, and Discharge Nozzles:  Comply with types and standards listed in NFPA 2001, Section "Distribution," for charging pressure of system.
	D. All pressure relief devices shall be designed and located so that discharge from device shall not injure personnel or pose hazard.
	E. All pressure relief devices shall be designed and located so that discharge from devices shall not injure personnel or pose hazard.

	2.3        PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, Type S, Grade B or ASTM A 106/A 106M, Grade A and Grade B; Schedule 40, Schedule 80, and Schedule 160, seamless steel pipe.  Fittings shall have a minimum working pressure equal to or greater than the minimum design wor...
	1. Threaded Fittings:
	a. Malleable-Iron Fittings: ASME B16.3, Class 300.
	b. Flanges and Flanged Fittings: ASME B16.5, Class 300 unless Class 600 is indicated.
	c. Cast Iron fittings shall not be used.
	d. Fittings Working Pressure: 6T4278 kPa6T minimum.
	e. Flanged Joints: Class 300 minimum.

	2. Forged-Steel Welding Fittings: ASME B16.11, Class 3000, socket pattern.
	3. Steel, Grooved-End Fittings: FM Approved and NRTL listed, ASTM A 47/A 47M malleable iron or ASTM A 536 ductile iron, with dimensions matching steel pipe and ends factory grooved according to AWWA C606.

	B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, non-metallic, flat, asbestos-free, 6T3.2-mm6T maximum thickness unless thickness or specific material is indicated.

	C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	E. Steel, Keyed Couplings: UL 213, AWWA C606, approved or listed for clean-agent service, and matching steel-pipe dimensions.  Include ASTM A 536, ductile-iron housing, rubber gasket, and steel bolts and nuts.

	2.4       VALVES
	A. General Valve Requirements:
	1. UL listed or FM Approved for use in fire-protection systems.
	2. Compatible with type of clean agent used.

	B. Container Valves: With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	C. Valves in Sections of Closed Piping and Manifolds: Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	D. All gaskets, O-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent.  Valves shall be protected against mechanical or chemical damages.
	E. Valves in Manifolds: Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	2.5        EXTINGUISHING-AGENT CONTAINERS
	A. Description: Agent shall be stored in storage tanks designed to hold that specific agent at ambient temperatures.  Storage tanks shall be charged to fill density or super-pressurization level within the range.  The system shall be central storage d...
	1. Finish: Manufacturer's standard color, enamel or epoxy paint.
	2. Manifold:
	a. Fabricate with valves, pressure switches, and connections for multiple storage containers, as indicated.
	b. Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	3. Storage-Tank Brackets: Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support.
	4. Construction: Clean Agent storage containers shall be constructed of high strength alloy steel, conforming to all applicable specifications of the Department of Transportation.  Container design shall permit on-site reconditioning and/or refilling ...


	2.6         FIRE-EXTINGUISHING CLEAN AGENT
	A. HFC 227ea Clean Agent - Heptaflouropropane.
	1. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	B. HFC-125 Clean Agent – Pentaflouromethane:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. FK-5-1-12 Clean Agent – Dodecaflouro-2-Methylpentan-3-One:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         DISCHARGE NOZZLES
	A. Discharge nozzles shall be listed for the intended use including flow characteristics and area of coverage, heights limits and minimum pressure.  Listing criteria shall include flow characteristics area coverage, heights limits and minimum pressures.
	B. Discharge nozzles shall be fabricated of corrosion resistant materials and finished with a protective coating in severely corrosive atmosphere.
	C. Discharge nozzles shall be permanently marked to identify type, size and manufacturer.
	D. Discharge nozzles shall be provided with fragile discs, or blow off caps in order to avoid clogging by external materials.

	2.8        MANIFOLD AND ORIFICE UNIONS
	A. Description: NRTL-listed device with minimum 6T15-MPa6T pressure rating, to control flow and reduce pressure of IG-541 gas in piping.
	1. 6TDN 506T and Smaller: Piping assembly with orifice, sized for system design requirements.
	2. 6TDN 656T and Larger: Piping assembly with nipple, sized for system design requirements.

	2.9       CONTROL PANELS
	A. Description: The control panel shall be an addressable releasing panel and shall be UL Listed and FM Approved for use as a local alarm system with releasing device service, including equipment and features required for testing, supervising, the act...
	B. Power Requirements: 230-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.  Power shall be supplie...
	C. Enclosure: NEMA ICS 6, Type 1, enameled-steel 18 gage minimum cabinet.
	1. Mounting: Recessed flush with surface.

	D. Supervised Circuits: Separate circuits for each independent hazard area.
	1. Detection circuits equal to the required number of zones, or addressable devices assigned to the required number of zones.
	2. Manual pull-station circuit.
	3. Alarm circuit.
	4. Release circuit.
	5. Abort circuit.
	6. EPO circuit.

	E. Control Panel-Features: The control system shall consist of detection and control module, interactive display module, and relay module.  The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actua...
	1. Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	2. Automatic switchover to standby power at loss of primary power.
	3. Storage container, low-pressure indicator.
	4. Service disconnect to interrupt system operation for maintenance with visual status indication on the annunciator panel.

	F. Standby Power: Sealed lead calcium batteries with capacity to operate system for 90 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery voltage...
	G. Provide six (6) individual, Form-C, auxiliary relay contacts (one relay per function) shall transfer under pre-alarm, pre-release trouble conditions, power shutdown EPO.  Each of these contacts shall be rated 2A, 24 VDC and 230 VAC.
	H. Provide a relay switch to open the dampers manually.
	I. A time delay field adjustable for 0-60 seconds shall be initiated with the generation of pre-release output.  Upon expiration of the time delay, a release output and a release alarm output shall occur.  Time delay shall not be used as a means of co...
	J. All connections to the detection, signal and releasing circuits shall be supervised for open circuits and ground faults.  Additionally, signal circuits shall be supervised for short faults.  All relay coils, battery connections and plugs shall be s...
	K. The control panel shall provide an audible and visual “Trouble” signal in the event of a loss of AC power, rectified or battery power.
	L. All devices for shutting down supplementary equipment shall be considered integral parts of the system and shall function with system operation.
	M. Supervised alarm initiating circuits shall be provided per module.  Circuits shall be compatible with contact type detection devices and any combination of the required number of approved smoke detectors.  Each circuit shall be capable of monitorin...
	N. The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actuation.
	O. A subsequent alarm initiation by a smoke detector connected to the second alarm initiating circuit in a module zone shall cause pre-release alarm output.
	P. The pre-alarm, pre-release and release alarm outputs shall be individually supervised, polarity reversal, signaling circuits, each rated at 24 VDC, 0.75.  The alarm outputs shall deactivate when the Alarm Silence Switch is operated and visual and a...
	Q. An Abort Switch shall be provided to inhibit the release output originated by smoke detector alarm initiations.  A field program feature shall insure that, where specified, release outputs originated by contact devices shall override the Abort Swit...
	R. There shall be provisions for driving either initiator or solenoid actuated extinguishing agent release valves.
	S. The control unit shall operate on 220 VAC, 60 HZ.  The control panel shall include a self-contained, 24 VAC standby source of emergency power supply including a battery charger and two (2) rechargeable batteries with a minimum rating of 6.0 ampere ...

	2.10      AUTOMATIC SMOKE DETECTORS
	A. Furnish and install addressable type, photo electric smoke detectors at the ceiling on locations indicated on the drawings.  Maximum spacing per detectors shall be based on air circulation (changes) within the protected area.  The combination detec...
	B. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect the response characteristics.  Smoke detectors shall not be located in a direct air flow nor closer than 3 feet from an air supply diffuser o...
	C. All detectors shall be produced by the same manufacturer and be directly interchangeable in common detector base.  The detector base shall have wire leads for a remote LED alarm indicator.
	D. Adequate and reliable primary and 90 hour minimum standby sources of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	E. Detectors shall not be installed until after the construction cleanup of all trades is complete and final.

	2.11      MANUAL RELEASE
	A. The electric manual release switch device shall be hardwired/addressable type and shall require two separate and district actions for operation in order to prevent accidental discharge.  Manual control shall not require a pull of more than 178 newt...
	B. Manual actuation shall bypass the normal time delay and abort functions and shall cause all alarm and shut down devices to operate the same if the system had operated automatically.  Upon operation of the manual pull release switch to the bypass mo...
	C. A manual release switch shall be located at each exit from the protected hazard and shall have an advisory sign.  Devices shall be located and installed or suitably protected so that they are not subject to mechanical, chemical, or other damage.

	2.12      SWITCHES
	A. Description: UL listed or FM Approved listed, where available, 220-V ac or low voltage compatible with controls.  Include contacts for connection to control panel.
	1. Low-Agent Pressure Switches: Pneumatic operation.
	2. Power Transfer Switches: Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	3. Maintenance Switch: Keyed-access switch to prevent false discharge during servicing and system testing.


	2.13      ABORT SWITCH
	A. The abort switch shall be located within the protected area near the means of egress for the area.  The abort switch shall be a momentary contact “dead man” type requiring constant manual pressure to transfer one set of normally open and one set of...
	B. Upon release of abort switch, with the exception of optional time delays, the system shall discharge the containers if the required detection circuits are in alarm condition.
	C. The abort switch shall be supervised and shall indicate trouble condition at the Clean Agent system control panel.
	D. In all cases, the normal and manual emergency control shall override the abort function.

	2.14      ALARM DEVICES
	A. Description: Listed and labeled by an National Recognized Testing Laboratory or FM Approved, low voltage, and surface mounting.  Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System."
	B. Alarm audible and visual signal devices shall operate from the control panel.
	C. Audible and visible pre-discharge alarms shall be provided within the protected area to give positive warning of pending discharge.  The operation of the warning devices shall be continued after agent discharge and until positive action has been ta...
	D. The notification alarm appliances shall be electronic and use solid state components.  Each electronic signal shall provide eight (8) field selectable alarm tones.
	E. Bells: Minimum 6T150-mm6T diameter.  The alarm bell shall operate on 24 volt polarized DC power.  The bell shall be a vibrating unit of modular design.  The unit shall include a polarizing diode to allow supervision of the circuit wires.  The bell ...
	F. Horns: 90 to 94 dBA.
	G. Strobe Lights: Translucent lens, with "FIRE" or similar caption.  The strobe alarm shall have a xenon flash tube, operating on 24 volts DC power and flash rate 1 to 3 per second.  The strobe alarm shall incorporate circuit for synchronized strobe f...
	H. Alarm Horn / Strobe Combination: The combination audible horn with a 15/75 Candella strobe light shall operate on 24 volts polarized DC power to allow supervision of circuit wires.  The horn shall produce a sound level of 87 dBA at 3 m.  Horn and s...
	I. Strobe devices shall be placed outside and above each exit door from the protected space provide advisory sign at each location.

	2.15       ELECTRICAL POWER AND WIRING
	A. Electrical power, wiring, and devices are specified in Division 26.

	2.16      CAUTION/ADVISORY SIGNS
	A. Signs shall be provided to comply with NFPA-2001 and the recommendations of the equipment supplier: Provide a warning signs at each entrance and inside areas protected by clean agents to indicate, "Clean Agent Is Discharging, Do Not Open Doors".
	B. All manual operating devices shall be identified as to the hazard they protect.
	C. Provide flashing light over each entrance to and inside protected areas.
	D. Warning and instruction signs above each abort switch shall be provided.

	2.17      EQUIPMENT INSTRUCTIONS PLATE
	A. Provide engraved instruction plates detailing emergency procedures at each system control panel and at each hazard area manual discharge station/abort switch location.

	2.18      CONDUIT AND WIRING SYSTEM
	A. All wiring systems shall be properly installed in compliance with local codes and system drawings.  Initiating and releasing circuits shall be installed in metallic conduit, and must be installed and kept separate from all other building wiring.  A...
	B. All system components shall be securely supported independent of the wiring.  Runs of conduit and wiring shall be straight, neatly arranged, properly supported, installed parallel and perpendicular to walls and partitions.
	C. The sizes of the conductors shall be those specified by the manufacturer.  Color coded wire shall be used.  All wires shall be tagged at all junction points and shall be free from shorts, earth connections (unless so noted on the system drawings), ...
	D. All wiring shall be installed by qualified individuals, in a neat and workmanlike manner, to conform to the Local Building Code, National Electrical Code, Article 725, and Article 760, except as otherwise permitted for limited energy circuits, as d...
	E. Power shall be supplied to the control unit from a separate dedicated source that will not shut down on system operation.
	F. Provide interconnecting wiring between Clean Agent Extinguishing System Panel, HVAC Equipment System shutdown, and dampers in the ventilation ductwork passing through the hazard.

	2.19      PRESSURE RELIEF VENT
	A. Provide pressure relief vent for protected space to prevent damage to structure upon agent discharge.
	1. Type: Barometric.
	2. Sizing: Per NFPA-2001 based on agent discharge pressure and surrounding structure rating.



	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements, installation tolerances, and other conditions affecting work performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        ELECTRICAL COMPONENTS
	A. The control unit shall be properly installed and readily accessible.
	B. All devices shall be located, installed or suitably protected so that they are not subject to mechanical, chemical or other damage that would render them inoperative.
	C. Adequate and reliable primary and 24 hour minimum standby source of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	D. All devices for shutting down supplementary equipment shall be considered an integral part of the system and shall function with the system operation.
	E. The detectors shall be installed in a professional manner and in accordance with technical data regarding their installation.  Detectors shall not be located near obstruction or air ventilation and cooling equipment that would appreciably affect th...
	F. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect their response characteristics.
	G. All wiring systems shall be properly installed in compliance with local codes and system drawings.
	H. Manual pull stations shall be properly installed, readily accessible, accurately identified, and properly protected to prevent damage.
	I. Power shall be supplied to the releasing control panel from a separate dedicated source that will not be shut down on system operation.

	3.3        HFC 227EA AND HFC 125 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.4        FK-5-1-12 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.5        CLEAN-AGENT PIPING INSTALLATION
	A. Install clean-agent extinguishing piping and other components level and plumb, according to manufacturers' written instructions.
	B. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer's written instructions.
	C. Install extinguishing-agent containers anchored to substrate.
	D. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section "Distribution."
	1. Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.
	2. Support piping using supports and methods according to NFPA 13.
	3. Install seismic restraints for extinguishing-agent containers and piping systems.
	4. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	E. Teflon tape shall be used on the male threads on the pipes to obtain a tight joint.
	F. Install clean-agent extinguishing piping and other components level and plumb and according to manufacturers’ written instructions.
	G. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer’s written instructions.
	H. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section “Distribution,” and in ASME B31.1.
	1. Install valves designed to prevent entrapment of liquid or install pressure relief devices in valved sections of piping systems.
	2. Install seismic restraints for extinguishing-agent containers and piping systems.
	3. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section “Detection, Actuation, and Control Systems,” as required for supervised system application.


	3.6        PIPE SUPPORT AND HANGERS
	A. All piping must be solidly anchored to walls, ceiling structure, floors or columns by angle iron brackets, channels/struts or equivalent brackets where longitudinal or lateral sway may occur.  Particular attention must be paid to the bracing of all...
	B. Pipe support components shall be steel and adequate to support the pipe in response to movements created by changing thermal conditions, and to allow for free and ample movement for contraction except where anchored, thereby preventing excessive st...
	C. Where rod type hangers are permitted for intermediate support between rigid supports, they shall be steel clevis or steel band hangers of the proper size for the supported pipe and with solid bar-type hanger rod.  Hanger rods shall not be subjected...
	D. Grooved pipe, fittings and couplings must be supported and anchored exactly per the manufacturer’s specification.  Installation shall be such as to allow for contraction over the anticipated temperature range and pressure thrusts.  Consideration sh...
	E. Cast iron supports, conduit clamps or “C” clamps shall not be used to support piping.  All parts of the supporting equipment shall be fabricated, assembled and installed so that they will not be disengaged by movement of the supported pipe.  Drilli...
	F. All pipe supports shall be installed to avoid interference with other piping, hangers, electrical conduit, and supports or building structure and equipment.
	G. Supports shall be sufficiently close together to avoid excessive bending stresses from concentrated loads between supports.
	H. Use of concrete inserts or power driven studs shall follow the manufacturer’s specifications.  Consideration should be given to minimum and maximum engagement depths, edge distances, minimum spacing of anchors in the concrete and the quality of the...

	3.7        CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance.
	C. Connect electrical devices to control panel and to building's fire-alarm system.  Electrical power, wiring, and devices are specified in Division 28 Section "Fire-Alarm System."

	3.8        IDENTIFICATION
	A. Identify system components and equipment.  Comply with requirements for identification specified in Division 21 Section "Identification for Fire-Suppression and Equipment."
	B. Identify piping, extinguishing-agent containers, other equipment, and panels according to NFPA 2001.
	C. Install signs at entry doors for protected areas to warn occupants that they are entering a room protected with a clean-agent fire-extinguishing system.
	D. Install signs at entry doors to advise persons outside the room the meaning of the horn(s), bell(s), and strobe light(s) outside the protected space.

	3.9         FIELD QUALITY CONTROL
	A. Comply with operating instructions and procedures of NFPA 2001, Section "Approval of Installations." Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.  All agent storage containers and mounting brackets are securely fastened and discharge nozzles are oriented in such a manner that optimum agent dispersal can be effected.
	2. Inspect extinguishing-agent containers and extinguishing agent, and check mountings for adequate anchoring to substrate.
	3. Test piping pneumatically in a closed circuit for a period of ten (10) minutes at 40 psi.  At the end of 10 minutes, the pressure drop shall not exceed 20 percent of test pressure.
	4. Check electrical systems.
	5. Check enclosure integrity. Comply with NFPA 2001, Section "Enclosure Inspection," and Appendix C, "Enclosure Integrity Procedure."
	6. Perform functional pre-discharge test.
	7. Check remote monitoring operations.
	8. Perform system functional operational test including, EPO, abort, and manual release.
	9. Check control-panel primary power source.
	10. Perform flow test on piping system, using nitrogen or an inert gas to verify that flow is continuous and the piping and nozzles are continuous.

	B. Functional Tests: The complete system shall be functionally tested in the presence of the Owner’s authorized representative and all functions including systems and equipment interlocks must be operational at least 3 days prior to the final acceptan...
	1. The detection devices shall be checked for proper type and location as specified; each detector shall be tested in accordance with the manufacturer's recommended procedures, and test values recorded.
	2. All field circuits shall be free of ground faults and short circuits.  Silencing of alarm shall not affect other auxiliary functions such as air handling or power cutoff.
	3. Check all supervised circuits for proper trouble.
	4. All auxiliary functions such as alarm sounding or displaying devices, remote annunciators, air handling shutdown dampers closing and power shutdown shall be checked for proper operation.
	5. All system and equipment interlocks, such as door release devices, audible and visual devices, equipment shutdowns, local and remote alarms, etc., shall function as required and designed.
	6. Each control panel circuit shall be tested for trouble by inducing a trouble condition into the system.
	7. Verify that the control panel is connected to separate dedicated circuit and labeled properly.  The panel shall be readily accessible and restricted to unauthorized person.
	8. Test a primary power failure in accordance with manufacturers’ specifications with system fully operated on standby power.
	9. Disable each agent storage container release mechanism so that activation of the release circuit does not release agent.
	10. Operate each type of alarm condition on each signal circuit and verify trouble condition at the remote station.
	11. Test a primary power failure in accordance with the manufacturer’s specifications with the system fully operated on standby power.

	C. The following guidelines are for information purposes only and are not intended to replace or restrict the manufacturers’ recommendations.
	1. Fire Suppression contractor shall ascertain that general contractor use the following guidelines in preparation of enclosure:
	a. The room should be in the normal operating condition.  Taping and other nonpermanent methods shall not be allowed.  Any holes, cracks or penetrations leading into or out of the protected areas including pipe chases and wire troughs are effectively ...
	b. All openings that are to be automatically closed on system actuation shall be in their normal open position (doors, fire dampers, hatches, and movable partitions, etc.)
	c. Windows shall have solid weather stripping around all joints.  Glass to frame and frame to wall joints shall be sealed.
	d. All nozzle locations should be checked for obstructions.  All loose papers and light materials that may be moved by the discharge of the agent should be removed.
	e. All wiring systems shall be properly installed in compliance with local codes and the system drawings.
	f. All areas where Clean Agents discharge may stir up dust or debris that could damage equipment shall be vacuumed clean to minimize potential damage.
	g. Adjacent rooms shall be checked to make sure that Extinguishing Agents migrating from the room will not trip adjacent Extinguishing Systems or affect people or equipment.
	h. Operate manual release.  Verify that manual release functions occur accordingly to design specifications.
	i. Operate abort switch circuit.  Verify that abort functions occur according to design specifications.
	j. Operate detection initiation circuits and verify that alarm functions occur according to design and abort switch specifications.
	k. Check each detector for proper response.
	l. Verify that the releasing control panel is connected to dedicated power circuit.
	m. Test a primary power failure in accordance with the manufacturer’s specification with the system fully operated by a standby power.


	D. Perform field-acceptance tests of each clean-agent extinguishing system when installation is complete.  Perform system testing only after hazard-area enclosure construction has been completed and openings sealed.  Comply with operating instructions...
	1. Perform functional pre-discharge test.
	2. Perform system functional operational test.
	3. Check remote monitoring operations.
	4. Check control-panel primary power source.
	5. Perform "puff" test on piping system, using nitrogen.

	E. Correct malfunctioning equipment, and then retest to demonstrate compliance.  Replace equipment that cannot be corrected or does not perform as specified and indicated, then retest to demonstrate compliance.  Repeat procedure until satisfactory res...
	1. Report test results promptly and in writing to Architect and authorities having jurisdiction.

	F. Perform the following field tests and inspections and prepare test reports:
	1. After installing clean-agent extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Sections "Inspection and Test Procedures" and "System Function Tests."  Certify compliance with test parameters.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Tests: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.  Remove malfunctioning units, replace with new units, and retest.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Prepare test and inspection report.

	G. Remove and replace malfunctioning units and retest as specified above.

	3.10       CLEANING
	A. Each pipe section shall be cleaned internally after preparation and before assembly by means of swabbing, using a suitable nonflammable cleaner.  Pipe network shall be free of particulate matter and oil residue before installing nozzles or discharg...

	3.11      SYSTEM FILLING
	A. Preparation:
	1. Verify that piping system installation is completed and cleaned.
	2. Check for complete enclosure integrity.
	3. Check operation of ventilation and exhaust systems.

	B. Filling Procedures:
	1. Fill extinguishing-agent containers with extinguishing agent, and pressurize to indicated charging pressure.
	2. Install filled extinguishing-agent containers.
	3. Energize circuits.
	4. Adjust operating controls.


	3.12      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain clean-agent fire-extinguishing systems.
	B. Training sessions shall include emergency procedures, abort functions, system control panel operation, trouble procedures, supervisory procedures, auxiliary functions and emergency procedures.  Dates and times of the training period shall be coordi...

	3.13      SYSTEM INSPECTIONS
	A. Submit a proposal for two inspections of the system under this contract during the one year warranty period.  The first inspection shall be at the six month interval after system acceptance and the second at the 12 month interval.  In the annual in...
	B. Documents certifying satisfactory system conditions shall be submitted to the Owner’s representative upon completion of each inspection.



	212210 - Water Mist Fire Suppression
	213113 - Electric-Drive, Centrifugal Fire Pumps
	PART 1 – GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Split-case fire pumps.
	2. Fire-pump accessories and specialties.
	3. Flowmeter systems.
	4. Pump test connection

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	2. Division 21 Section “Foam Water Systems.”
	3. Division 21 Section “Controllers for Fire Pump Drivers.”
	4. Division 28 Section “Fire-Alarm System” for alarm devices not specified in this Section.


	C. Performance Requirements.
	D. Seismic Performance: Fire pumps shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	E. Pump Equipment, Accessory and Specialty Pressure Rating: 6T1725 kPa6T minimum unless higher pressure rating is indicated.
	F. Service Factor: A multiplier of an AC motor that, when applied to the rated horsepower, indicates a permissible horsepower loading that can be carried at the rated voltage, frequency and temperature.  For example, the multiplier 1.15 indicates that...
	G. Fire Pump Setting: The fire pump system, when started by pressure drop, shall be arranged as follows:
	1. Jockey Pump Stop Point: Fire pump churn pressure plus suction pressure.
	2. Jockey Pump Start Point: Jockey pump stop minus 0.7 bar.
	3. Fire Pump Stop Point: Fire pump churn pressure plus suction pressure.
	4. Fire Pump Start Point: Fire pump stop point minus 1 bar.


	1.3        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings: For fire pumps, motor drivers, and fire-pump accessories and specialties.  Include plans, elevations, sections, details and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Certified shop test curve showing head capacity and break horsepower of the pump.
	3. Wiring Diagrams:  For power, signal and control wiring.

	C. Seismic Qualification Certificates: For fire pumps, accessories and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Product Certificates: For each fire pump, from manufacturer.
	E. Source quality-control reports.
	F. Field quality-control reports.
	G. Operation and Maintenance Data: For fire pumps to include in operation and maintenance manuals.
	H. Qualification Data: For qualified Installer and professional engineer.
	I. Approved Fire Pump Layout Drawings: Working plans, prepared according to NFPA-13 and NFPA-20, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	J. Welding certificates.
	K. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	L. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include “Contractor’s Material and Test Certificate for Aboveground Piping.”
	M. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals.
	N. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect, Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.4        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility. Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-20, “Standard for Installation of Stationary Pumps for Fire Protection.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. Saudi Building Code.
	5. Local Civil Defense.
	6. Underwriters Laboratories, Inc.
	7. FM Global.

	E. Fire pump equipment including motor shall be listed by UL and approved by FM Global for fire pump service.
	F. The system designer shall be registered, licensed or certified by a state or local authority.
	G. The fire pump motor shall have a nameplate indicating the listed horsepower rating to drive the pump.
	H. Installation personnel shall be qualified or shall be supervised by persons who are qualified in the installation of fire pump systems.  Qualified personnel shall be certified by a nationally recognized fire protection certificate or organization.
	I. The fire pump unit, consisting of the pump, driver and controller shall perform in compliance with NFPA-20 as entire unit. The complete fire pump unit shall be field acceptance tested for proper performance.

	1.5        COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        GENERAL REQUIREMENTS FOR CENTRIFUGAL FIRE PUMPS
	A. Description: Factory-assembled and -tested fire-pump and driver unit.
	B. Base: Fabricated and attached to fire-pump and driver unit with reinforcement to resist movement of pump during seismic events when base is anchored to building substrate.
	C. Finish: Red paint applied to factory-assembled and -tested unit before shipping.

	2.2         HORIZONTALLY MOUNTED, SINGLE-STAGE AND MULTI-STAGE, SPLIT-CASE FIRE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Pump:
	1. Standard: UL 448, for split-case pumps for fire service.
	2. Casing: Axially split case, cast iron with ASME B16.1 pipe-flange connections.
	3. Impeller: Cast bronze, statically and dynamically balanced, and keyed to shaft.
	4. Wear Rings: Replaceable bronze.
	5. Shaft and Sleeve: Steel shaft with bronze sleeve.
	a. Shaft Bearings: Grease-lubricated ball bearings in cast-iron housing.
	b. Seals: Stuffing box with minimum of four rings of graphite-impregnated braided yarn and bronze packing gland.

	6. Mounting: Pump and driver shafts are horizontal, with pump and driver on same base.

	C. Coupling: Flexible and capable of absorbing torsional vibration and shaft misalignment.  Include metal coupling guard.
	D. Driver:
	1. Standard: UL 1004A.
	2. Type: Electric motor; NEMA MG 1, polyphase Design B.
	3. Acceptable Manufacturers:
	a. USA.


	E. Capacities and Characteristics: Indicated on Drawings.

	2.3         FIRE-PUMP ACCESSORIES AND SPECIALTIES
	A. Automatic Air-Release Valves: Comply with NFPA 20 for installation in fire-pump casing.
	B. Relief Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: UL 1478, bronze or cast iron, spring loaded; for installation in fire-suppression water-supply piping.

	C. Inlet Fitting: Eccentric tapered reducer at pump suction inlet.
	D. Outlet Fitting: Concentric tapered reducer at pump discharge outlet.
	E. Hose Valve Manifold Assembly:
	1. Standard: Comply with requirements in NFPA 20.
	2. Header Pipe: ASTM A 53/A 53M, Schedule 40, galvanized steel with ends threaded according to ASME B1.20.1.
	3. Header Pipe Fittings: ASME B16.4, galvanized cast-iron threaded fittings.
	4. Automatic Drain Valve: UL 1726.
	a. Potter-Roemer.
	b. Crocker-Standard.
	c. Guardian.
	d. Approved equal.

	4. Manifold:
	a. Test Connections: Comply with UL 405 except provide outlets without clappers instead of inlets.
	b. Body: Exposed type, brass, with number of outlets required by NFPA 20.
	c. Escutcheon Plate: Brass or bronze; round.
	d. Hose Valves: UL 668, bronze with outlet threaded according to NFPA 1963 and matching local fire-department threads.  Include caps and chains.
	e. Exposed Parts Finish: Chrome plated.
	f. Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."



	2.4         FLOWMETER SYSTEMS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: UL-listed or FM-Approved, fire-pump flowmeter system with capability to indicate flow to not less than 175 percent of fire-pump rated capacity.
	C. Pressure Rating: 6T2400 kPa6T minimum.
	D. Sensor: Annubar probe, orifice plate, or venturi unless otherwise indicated.  Sensor size shall match pipe, tubing, flowmeter, and fittings.
	E. Permanently Mounted Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter.  Include bracket or device for wall mounting.
	1. Tubing Package: 6TDN 6 or DN 106T soft copper tubing with copper or brass fittings and valves.

	F. Portable Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter and with two 6T3.7-m-6T long hoses in carrying case.

	2.5         GROUT
	A. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink and recommended for interior and exterior applications.
	C. Design Mix: 6T34-MPa6T, 28-day compressive strength.
	D. Packaging: Pre-mixed and factory packaged.

	2.6        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire pumps according to UL 448 requirements for "Operation Test" and "Manufacturing and Production Tests."
	1. Verification of Performance: Rate fire pumps according to UL 448.

	B. Fire pumps will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine equipment bases and anchorage provisions, with Installer present, for compliance with requirements and for conditions affecting performance of fire pumps.
	B. Examine roughing-in for fire-suppression piping systems to verify actual locations of piping connections before fire-pump installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        INSTALLATION
	A. Fire-Pump Installation Standard: Comply with NFPA 20 for installation of fire pumps, relief valves, and related components.
	B. Equipment Mounting: Install fire pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	C. Install fire-pump suction and discharge piping equal to or larger than sizes required by NFPA 20.
	D. Fire pumps connected in series shall not shut down automatically for any condition of suction pressure.
	E. Support piping and pumps separately so weight of piping does not rest on pumps.
	F. Install valves that are same size as connecting piping.  Comply with requirements for fire-protection valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	G. Install pressure gages on fire-pump suction and discharge flange pressure-gage tappings. Comply with requirements for pressure gages specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	H. Install piping hangers and supports, anchors, valves, gages and equipment supports according to NFPA 20.
	I. Install flowmeters and sensors. Install flowmeter-system components and make connections according to NFPA 20 and manufacturer's written instructions.
	J. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not factory mounted.  Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.
	K. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	L. The next larger pipe size shall be used as required by the table in NFPA-20 where the pipe between hose valve header and connection to the pump discharge is more than 4.5 m.
	M. Provide minimum of 10 pipe diameter distance from the pump suction flange to the backflow preventer assembly.
	N. Suction and discharge piping shall be tested hydrostatically at not less than  6T13.8 bar6T pressure or  6T3.4 bar6T in excess of maximum system pressure.

	3.3        ALIGNMENT
	A. Align split-case pump and driver shafts after complete unit has been leveled on concrete base, grout has set and anchor bolts have been tightened.
	B. After alignment is correct, tighten anchor bolts evenly.  Fill baseplate completely with grout, with metal blocks and shims or wedges in place. Tighten anchor bolts after grout has hardened.  Check alignment and make required corrections.
	C. Align piping connections.
	D. Align pump and driver shafts for angular and parallel alignment according to tolerances specified by manufacturer.

	3.4         CONNECTIONS
	A. Comply with requirements for piping and valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to pumps and equipment to allow service and maintenance.
	C. Connect flowmeter-system meters, sensors, and valves to tubing.
	D. Connect fire pumps to their controllers.
	E. All electric wiring to the fire pump motor(s) including control (multiple pumps) inter-wiring normal power supply, alternate power supply where provided and jockey pumps shall be checked by the electrical contractor prior to initial startup.

	3.5         FIELD QUALITY CONTROL
	A. Test each fire pump with its controller as a unit.  Comply with requirements for electric-motor-driver fire-pump controllers specified in Division 21 Section "Controllers for Fire-Pump Drivers."
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	C. A copy of the manufacturer’s certified pump test characteristic curve shall be available for comparison with the test results.
	D. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies and equipment installations, including connections, and to assist in testing.

	E. Tests and Inspections:
	1. After installing components, assemblies, and equipment including controller, test for compliance with requirements.
	2. Test according to NFPA 20 for acceptance and performance testing.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Water Level Test: Water level detection test is required for vertical pumps.
	7. Where fire pump is connected to an emergency power or alternate power source, the fire pump shall be tested under both normal power and emergency (or alternate) power sources.

	F. Components, assemblies, and equipment will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable location to dispose of fire-pump test water.  Hoses are for tests only and do not convey to Owner.
	I. The flowmeter reading or discharge pressure shall be recorded and shall be in accordance with the pump manufacturer’s flow performance data.
	J. For electric motors operating at rated voltage and frequency, the ampere demand on each phase shall not exceed the product of the full-load ampere rating times the allowable service factor as stamped on the motor nameplate.
	K. For electric motors operating under varying voltage, the product of the actual voltage and current demand on each phase shall not exceed the product of the rated voltage and rated full-load current times the allowable service factor.
	L. The voltage at the motor shall not vary more than 5 percent below or 10 percent above rated (nameplate) voltage during the test.

	3.6        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.7         DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain fire pumps.



	213400 - Pressure Maintenance Pumps
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Multi-stage, pressure-maintenance pumps.

	B. Related Section:
	1. Division 21 Section "Controllers for Fire-Pump Drivers" for pressure-maintenance-pump controllers.


	1.3        PERFORMANCE REQUIREMENTS
	A. Pump Equipment, Accessory and Specialty Pressure Rating: 7T1200 kPa7T minimum unless higher pressure rating is indicated.

	1.4        SUBMITTALS
	A. Product: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For pumps, accessories, and specialties.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Wiring Diagrams: For power, signal and control wiring.

	C. Field quality-control reports.
	D. Operation and Maintenance Data: For pumps to include in operation and maintenance manuals.

	1.5        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.

	1.6         COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        VERTICAL MULTI-STAGE, CENTRIFUGAL PRESSURE-MAINTENANCE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Factory-assembled and -tested, multistage, barrel-type vertical pump, designed for surface installation with pump and motor direct coupled and mounted vertically.
	C. Pump Construction:
	1. Barrel: Stainless steel.
	2. Suction and Discharge Chamber: Cast iron with flanged inlet and outlet.
	3. Pump Head / Motor Count: Cast iron.
	4. Impellers: Stainless steel, balanced and keyed to shaft.
	5. Pump Shaft: Stainless steel.
	6. Seal: Mechanical type with carbon rotating face and silicon-carbide stationary seat.
	7. Intermediate Chamber Bearings: Aluminum-oxide ceramic or bronze.
	8. Chamber Base Bearing: Tungsten carbide.
	9. O-Rings: EPDM or NBR.

	D. Motor: Single speed with permanently lubricated ball bearings and rigidly mounted to pump head. Comply with requirements in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	E. Nameplate: Permanently attached to pump and indicating capacity and characteristics.

	2.2         MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	1. Motor Sizes: Minimum size as indicated; if not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Electrical Devices and Wiring: Comply with requirements for electrical devices and connections specified in Division 26 Sections.



	PART 3 – EXECUTION
	3.1        EQUIPMENT INSTALLATION
	A. NFPA Standard: Comply with NFPA 20 for installation of pressure-maintenance pumps.
	B. Base-Mounted Pump Mounting: Install pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 7T450-mm7T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Attach pumps to equipment base using anchor bolts.


	3.2        FIELD QUALITY CONTROL
	A. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	B. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Pressure-maintenance pumps will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.3        ADJUSTING
	A. Lubricate pumps as recommended by manufacturer.
	B. Set field-adjustable pressure-switch ranges as indicated.



	213900 - Controllers for Fire-Pump Drivers
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Full-service, reduced-voltage controllers rated 600 V and less.
	2. Controllers for pressure-maintenance pumps.


	1.3        DEFINITIONS
	A. ATS:  Automatic transfer switch(es).
	B. ECM:  Electronic control module.
	C. MCCB:  Molded-case circuit breaker.
	D. N.O.:  Normally open.

	1.4        REFERENCES
	A. Division 21 Section “Electric-Drive Fire Pumps.”
	B. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	C. Division 21 Section “Common Work Results for Fire Suppression.”
	D. Division 21 Section “Facility Fire Suppression Water Service Piping.”

	1.5        PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Fire-pump controllers and alarm panels shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For each type of product indicated.  Include dimensioned plans, elevations, sections, details,and attachments to other work, including required clearances and service spaces around controller enclosures.
	1. Show tabulations of the following:
	a. Each installed unit's type and details.
	b. Enclosure types and details for types other than NEMA 250, Type 2.
	c. Factory-installed devices.
	d. Nameplate legends.
	e. Short-circuit current (withstand) rating of integrated unit.
	f. Features, characteristics, ratings and factory settings of individual overcurrent protective devices.
	g. Specified modifications.

	2. Detail equipment assemblies and indicate dimensions, weights, loads, method of field assembly, components, and location and size of each field connection.
	3. Schematic and Connection Diagrams: For power, signal, alarm, and control wiring and for pressure-sensing tubing.

	C. Qualification Data: For qualified testing agency.
	D. Seismic Qualification Certificates: For each type of product indicated, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Product Certificates: For each type of product indicated, from manufacturer.
	F. Manufacturer's factory test reports of fully assembled and tested equipment.
	G. Source quality-control reports.
	H. Field quality-control reports.
	I. Operation and Maintenance Data: For each type of product indicated to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for setting field-adjustable timers, controls, and status and alarm points.
	2. Manufacturer's written instructions for testing, adjusting, and reprogramming microprocessor-based logic controls.


	1.7        QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of a Nationally Recognized Testing Laboratory.
	B. Source Limitations: Obtain fire-pump controllers and all associated equipment from single source or producer.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with standards of authorities having jurisdiction pertaining to materials and installation.
	E. Comply with NFPA 20 and NFPA 70.
	F. Control equipment shall be listed by UL and approved by FM for electric motor-driven fire pump service.
	G. IEEE Compliance: Fabricate and test enclosed controllers according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. All controllers shall be marked for electric motor driven fire pump service.
	I. Controllers shall be located as close as is practical to the drive motor they control, and shall be within sight of motor.

	1.8        DELIVERY, STORAGE AND HANDLING
	A. Store controllers indoors in clean, dry space with uniform temperature to prevent condensation. Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.

	1.9        PROJECT CONDITIONS
	A. Environmental Conditions:
	1. Ambient Temperature Rating: Not less than 6T5  C6T and not exceeding 6T50  C6T unless otherwise indicated.
	2. Altitude Rating: Not exceeding 6T2011 m6T unless otherwise indicated.


	1.10      COORDINATION
	A. Coordinate layout and installation of controllers with other construction including conduit, piping, fire-pump equipment, and adjacent surfaces.  Maintain required clearances for workspace and equipment access doors and panels.  Ensure that control...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.11      EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Indicating Lights: Two of each type and color of lens installed; two of each type and size of lamp installed.
	2. Auxiliary Contacts: One for each size and type of magnetic contactor installed.
	3. Power Contacts: Three for each size and type of magnetic contactor installed.
	4. Contactor Coils: One for each size and type of magnetic controller installed.
	5. Relay Boards: One for each size and type of relay board installed.
	6. Operator Interface: One microprocessor board(s), complete with display and membrane keypad.



	PART 2 – PRODUCTS
	2.1         FULL-SERVICE CONTROLLERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. General Requirements for Full-Service Controllers:
	1. Comply with NFPA 20 and UL 218.
	2. Listed by a Nationally Recognized Testing Laboratory for electric-motor driver for fire-pump service.
	3. Combined automatic and non-automatic operation.
	4. Factory assembled, wired, and tested; continuous-duty rated.
	5. The panel shall be securely mounted in as a minimum, National Electrical Manufacturer Association (NEMA) Type 2 drip-proof enclosure.
	6. Service Equipment Label: Nationally Recognized Testing Laboratory labeled for use as service equipment.

	C. Method of Starting:
	1. Pressure-Switch Actuated:
	a. Water-pressure-actuated switch and pressure transducer with independent high- and low-calibrated adjustments responsive to water pressure in fire-suppression piping.
	b. System pressure recorder, electric ac driven, with spring backup.
	c. Programmable minimum-run-time relay to prevent short cycling.
	d. Programmable timer for weekly tests.

	3. Magnetic Controller: Soft start type.
	4. Solid-State Controller: Reduced-voltage type.
	5. Emergency Start: Mechanically operated start handle that closes and retains the motor RUN contactor independent of all electric or pressure actuators.

	D. Method of Stopping: Manual shutdown after automatic starting.
	E. Capacity: Rated for fire-pump-driver horsepower and short-circuit-current (withstand) rating shall be 100,000 symmetrical amperes.
	F. Method of Isolation and Overcurrent Protection: Interlocked isolating switch and non-thermal MCCB; with a common, externally mounted operating handle, and providing locked-rotor protection.
	G. Door-Mounted Operator Interface and Controls:
	1. Monitor, display, and control the devices, alarms, functions, and operations listed in NFPA 20 as required for drivers and controller types used.
	2. Method of Control and Indication:
	a. Microprocessor-based logic controller, with multiline digital readout.
	b. Membrane keypad.
	c. LED alarm and status indicating lights.

	3. Local and Remote Alarm and Status Indication:
	a. Controller power on.
	b. Motor running condition.
	c. Loss-of-line power.
	d. Line-power phase reversal.
	e. Line-power single-phase condition.

	4. Audible alarm, with silence push button.
	5. Non-automatic START and STOP push buttons or switches.

	H. Optional Features:
	1. Extra Output Contacts:
	a. One N.O. contact(s) for motor running condition.
	b. One set(s) of contacts for loss-of-line power.
	c. One each, Form C contacts for high and low reservoir level.

	2. Local alarm bell.
	3. Door-mounted thermal or impact printer for alarm and status logs.
	4. Operator Interface Communications Ports: USB, Ethernet, and RS485.

	I. Automatic Transfer Switch (ATS):
	1. Complies with NFPA 20, UL 218, and UL 1008.
	2. Integral with controller as a listed combination fire-pump controller and power transfer switch.
	3. Automatically transfers fire-pump controller from normal power supply to alternate power supply in event of power failure.
	4. Allows manual transfer from one source to the other.
	5. Alternate-Source Isolating and Disconnecting Means:
	a. Integral molded-case switch, with an externally mounted operating handle.
	b. Mechanically interlocked isolation switch and circuit breaker rated at a minimum of 115 percent of rated motor full-load current, with an externally mounted operating handle; circuit breaker shall be provided with non-thermal sensing, instantaneous...
	6. Local and Remote Alarm and Status Indications:
	a. Normal source available.
	b. Alternate source available.
	c. In normal position.
	d. In alternate position.
	e. Isolating means open.

	7. Audible alarm, with silence push button.
	8. Non-automatic (manual, non-electric) means of transfer.
	9. Start generator output contacts.
	10. Timer for weekly generator tests.
	11. Short circuit rating capacity: 100,000 symmetrical amperes.


	2.2        CONTROLLERS FOR PRESSURE-MAINTENANCE PUMPS
	A. Jockey pump controller shall be listed by and approved by FM.
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements for Pressure-Maintenance Pump Controllers:
	1. Type: UL 508 factory-assembled, wired and tested, across-the-line; for combined automatic and manual operation.
	2. Enclosure: NEMA Type 2, drip-proof enclosure.
	3. Factory assembled, wired, and tested.
	4. FINISH: Manufacturer's standard color paint.
	5. Horsepower rated disconnect switch.
	6. Hand-Off-Auto selector-switch to allow manual operation of the pump.
	7. Minimum run timer to prevent short circuiting.
	8. Control circuit transformer with 230 AC secondary.

	D. Rate controller for scheduled horsepower and include the following:
	1. Fusible disconnect switch.
	2. Pressure switch.
	3. Hand-off-auto selector switch.
	4. Pilot light.


	2.3        ENCLOSURES
	A. Fire-Pump Controllers, ATS, Remote Alarm Panels and Low-Suction Shutdown Panels: NEMA 250, to comply with environmental conditions at installed locations and NFPA 20.
	1. Indoor, Dry and Clean Locations: Type 1 (IEC IP10).

	B. Enclosure Color: Manufacturer's standard "fire-pump-controller red".
	C. Nameplates: Comply with NFPA 20; complete with capacity, characteristics, approvals, listings, and other pertinent data.
	D. All controllers and transfer switches shall be marked as “Suitable for Use as Service Equipment” and additional marking as electric fire pump controller.
	J. Optional Features:
	1. Floor stands, 6T305 mm6T high, for floor-mounted controllers.


	2.4        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire-pump controllers according to requirements in NFPA 20 and UL 218.
	1. Verification of Performance: Rate controllers according to operation of functions and features specified.

	B. Fire-pump controllers will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and surfaces to receive equipment, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine equipment before installation.  Reject equipment that is wet or damaged by moisture or mold.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        CONTROLLER INSTALLATION
	A. Install controllers within sight of their respective drivers.
	B. Connect controllers to their dedicated pressure-sensing lines.
	C. All equipment shall be mounted in a substantial manner on a single noncombustible supporting structure.
	D. Wall-Mounting Controllers: Install controllers on walls with disconnect operating handles not higher than 6T2006 mm6T above finished floor, and bottom of enclosure not less than 6T305 mm6T above finished floor unless otherwise indicated.  Bolt unit...
	E. Floor-Mounting Controllers: Install controllers on 6T100-mm6T nominal-thickness concrete bases, using floor stands high enough so that the bottom of enclosure cabinet is not less than 6T305 mm6T above finished floor.  Comply with requirements for c...
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	F. Fire pump controllers shall not be used as junction box to supply other equipment.
	G. Seismic Bracing: Comply with requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	I. Comply with NEMA ICS 15.

	3.3         POWER WIRING INSTALLATION
	A. Install power wiring between controllers and their services or sources, and between controllers and their drivers.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4        CONTROL AND ALARM WIRING INSTALLATION
	A. Install wiring between controllers and remote devices and facility's central monitoring system.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Control-Voltage Electrical Power Cables."
	B. Install wiring between controllers and the building's fire-alarm system.  Comply with requirements specified in Division 28 Section "Digital, Addressable Fire-Alarm System."
	C. Bundle, train, and support wiring in enclosures.
	D. Connect remote manual and automatic activation devices where applicable.

	3.5        IDENTIFICATION
	A. Comply with requirements in NFPA 20 for marking fire-pump controllers.
	B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification in NFPA 20 and as specified in Division 26 Section "Identification for Electrical Systems."

	3.6        FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Inspect and Test each Component:
	a. Inspect wiring, components, connections, and equipment installations.  Test and adjust components and equipment.
	b. Test insulation resistance for each element, component, connecting supply, feeder, and control circuits.
	c. Test continuity of each circuit.

	2. Verify and Test Each Electric-Driver Controller:
	a. Verify that voltages at controller locations are within plus 10 or minus 1 percent of motor nameplate rated voltages, with motors off.  If outside this range for any motor, notify Architect, Construction Manager and Owner before starting the motor(s).
	b. Test each motor for proper phase rotation.

	3. Operational Tests: After electrical circuitry has been energized, start units to confirm proper unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	E. Field Acceptance Tests for Electric-Driven Units:
	1. Do not begin field acceptance testing until suction piping has been flushed and hydrostatically tested and the certificate for flushing and testing has been submitted to Architect, Construction Manager and Owner and authorities having jurisdiction.
	2. Prior to starting, notify authorities having jurisdiction of the time and place of the acceptance testing.
	3. Engage manufacturer's factory-authorized service representative to be present during the testing.
	4. Provide a minimum, no fewer than six automatic and six manual operations shall be performed during the acceptance test.
	5. An electric driven fire pump shall operate for a period of at least 5 minutes at full speed during each of the operations.
	6. The automatic operation sequence of the controller shall start the pump from all provided starting features and shall include pressure switches or remote starting signals.
	7. Tests of engine-driven controllers shall be divided between both sets of batteries.
	8. The selection, size and setting of all overcurrent protective devices, including fire pump controller circuit breaker, shall be confirmed to be in accordance with this standard.
	9. The fire pump shall be started once from each power service and run for a minimum of 5 minutes.
	10. Alternate Power Supply:
	a. On installations with an alternate source of power and an automatic transfer switch, loss of primary source shall be simulated and transfer shall occur while the pump is operating at peak load.
	b. Transfer from normal to alternate source and retransfer from alternate to normal source shall not cause opening of overcurrent protection devices in either line.
	c. At least half of the manual and automatic operations shall be performed with the fire pump connected to the alternate source.


	F. Controllers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.7        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.8        ADJUSTING
	A. Set field-adjustable switches, auxiliary relays, time-delay relays, and timers.
	B. Program microprocessors for required operational sequences, status indications, alarms, event recording, and display features.  Clear events memory after final acceptance testing and prior to Substantial Completion.
	C. Set field-adjustable pressure switches.

	3.9        PROTECTION
	A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's written instructions until enclosed controllers are ready to be energized and placed into service.
	B. Replace controllers whose interiors have been exposed to water or other liquids prior to Substantial Completion.

	3.10       DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain controllers, and to use and reprogram microprocessor-based controls within this equipment.
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	UGENERAL
	SUMMARY
	Section Includes:
	Extinguishing-agent containers.
	Fire Extinguishing agent (Novec 1230).
	Valves and pipes
	Alarm devices.
	Control and alarm panels.
	Accessories.
	Connection devices for and wiring between system components.
	Connection devices for power and integration into building's fire-alarm system.


	REFERENCES
	ASME B31.1    Power Piping
	NFPA 70   National Electric Code
	NFPA 2001 Standard on Clean Agent Fire Extinguishing Systems
	UL 1058 Clean Agent Extinguishing Agents.

	SYSTEM DESCRIPTION
	Engineered system for total flooding of clean agent fire extinguishing agent to discharge.
	Performance requirement: discharge extinguishing agent within 10 seconds and maintain 4.5 - 7 percent concentrate by volume at 21 degrees Celsius for 10 minutes holding time in hazard areas.
	Extinguishing agent concentration in hazard areas greater than 7 percent immediately after discharge or less than 4.5 percent throughout holding time will not be accepted without written authorization from owner and authorities’ having jurisdiction.

	System capabilities: 42.75 bars minimum calculated working pressure and 24.8 bars initial charging pressure.
	Verified Detection: Include devices located in single zone. Sound alarm upon activating single detection device, and discharge extinguishing agent upon actuating second detection device.
	System operating sequence as follows:
	Actuating first detector: Give visual indication on annunciator panel, energize audible alarm, shut down air-condition and ventilating systems serving protected area, release and closed doors in protected area and send signal to fire alarm system.
	Actuating second detector: Give visual indication on annunciator panel, energize audible alarm, shut down power to protect equipment, actuate time delay for extinguishing-agent discharge for 30 seconds, and release extinguishing agent.
	Extinguishing-agent discharge will operate audible alarms and strobe lights.
	Operating manual-release stations will discharge novec-1230 when activated.
	Operating abort switches will delay Novec-1230 discharge while being activated, and switches must be reset to prevent Novec-1230 discharge. Release of switch will discharge Novec-1230.
	Control panel to be installed at the height of 1.5m from finish floor level. Al tees, elbows and nozzle points should be clamped properly. Design discharge: Novec 1230/ clean agent are designed to discharge within 10 sec.


	SUBMITTALS
	Calculation for required weight for Novec 1230 extinguishing agent for each hazardous area application.
	Coordination drawings for hazard-area enclosure, reflected ceiling plans drawn accurately to scale and coordinating penetrations and ceiling mounted items.
	Wiring diagrams
	Drawings and calculations specified above, in required number of set required
	Drawings and calculations
	Installation report
	Test and inspection reports
	Maintenance data for equipment and controls
	Two copies of NFPA 2001 “Standard on Clean Agent Fire Extinguishing Systems.” deliver to Owner’s maintenance personnel.

	QUALITY ASSURANCE
	Manufacturers qualification
	Single Source response
	Provide listing/approval stamp, label or other marking on equipment made to specified standards.
	Comply with requirements that pertain to submittals and approvals material and installation, and inspecting and testing.
	ASME standards: Provide piping and installation and complying with ASME B31.1.
	FM Global Compliance:  Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	NFPA Standards: Provide equipment, components accessories, installation and testing fomplying with NFPA 2001 and NFPA 70.
	UL Compliance:  Provide equipment listed in UL's "Fire Protection Equipment Directory" and UL 1058.
	Listed and Labeling: provide clean agent fire-extinguishing system equipment specified in this section that is listed and labeled.
	The term “Listed” and “Labeled”: as defined in National Electric Code, Article 100.
	Listing and Labeling agency Qualification: a national Recognized Testing Laboratory (NTRL) as defined in OSHA regulation 1910.7


	PROJECT CONDITIONS
	Field measurements: verify dimensions by field measurements.


	UPRODUCTS
	PIPING MATERIALS - GENERAL
	Piping, valves and discharge nozzles, conform to types and standards listed in NFPA 2001.

	PIPES
	Black Steel Pipe:  ASTM A 53, Schedule 80, seamless steel pipe.

	PIPE AND TUBE FITTINGS
	Forged-Steel Socket Welding Fittings:  ASME B16.11, Class 1000.
	Cast Iron fittings are not allowed.

	VALVES
	Brass suitable for intended operations. All gasket, o-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent. Valve shall be protected against mechanical, chemical or other damage.
	Container Valves:  With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	Valves in Sections of Closed Piping and Manifolds:  Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	Valves in Manifolds:  Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	EXTINGUISHING-AGENT CONTAINERS
	Description:  Steel tanks complying with ASME Boiler and Pressure Vessel Code:  Section VIII, for unfired pressure vessels.  Include minimum working-pressure rating that matches system charging pressure, valve, pressure switch, and pressure gage.
	Finish:  Red, enamel or epoxy paint.
	Manifold:  Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	Storage-Tank Brackets:  Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support, maintenance, and tank refilling or replacement.


	FIRE-EXTINGUISHING CLEAN AGENT
	Clean Agent
	NOVEC-1230 complying with NFPA 2001


	DISCHARGE NOZZLES
	Equipment manufacturer's standard one-piece brass or aluminum alloy of type, size, discharge pattern, and capacity required for application.
	Discharge nozzle shall be listed for intended use. Listing criteria shall include flow characteristics, area coverage, height limits and minimum pressure. Discharge orifices and discharge orifice plates and inserts shall be materials that is corrosion...

	CONTROL PANELS
	Description:  UL listed or FM Approved, including equipment and features required for testing, supervising, and operating fire-extinguishing system.
	Power Requirements:  120/240-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.
	Enclosure:  NEMA ICS 6, Type 1, enameled-steel cabinet.
	Mounting: Surface

	Provide supervised circuits for each independent hazard area.
	Provide the following applications
	Manual pull-station circuit.
	Alarm circuit.
	Release circuit.


	Provide the following Control-Panel Features:
	Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	Automatic switchover to standby power at loss of primary power.
	Storage container, low-pressure indicator.

	Annunciator Panel:  Graphic type showing protected, hazard-area plans, as well as locations of detectors and manual stations.  Include lamps to indicate device-initiating alarm, electrical contacts for connection to control panel, and stainless-steel ...
	Standby Power: lead acid or nickel cadmium batteries with capacity to operate system for 72 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery vo...

	MANUAL –RELEASE STATIONS
	Description: UL listed and FM approved, red-finish, “Pull Station,” 120 VAC or low voltage compatible with controls. Include contacts for connection to control panel. Unit can manually discharge clean agent extinguishing agent with operating device t...

	SWITCHES
	Description:  UL listed or FM Approved, where available, with electrical contacts for connection to control panel, 120 VAC or low voltage compatible with controls.
	Pressure Switches; Pneumatic Operation.
	Transfer Switches:  Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	Abort Switches: Countdown timer type, with a  digital readout indicating the number if seconds remaining until system discharge, combined with a  system abort function switch.
	Door Closers:  Magnetic retaining and release device.

	ALARM DEVICES
	Description:  UL listed or FM Approved, low voltage, and surface mounting except where otherwise indicated.
	Bells:  6 inches diameter.
	Horns:  90 to 94 dBA.
	Strobe Lights:  Translucent lens, with "FIRE" or similar caption.

	ELECTRICAL POWER AND WIRING
	Electrical power, wiring, and devices are specified in Division 16.


	UEXECUTION
	EXAMINATION
	Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements that reduce clean agent leakage.include requirements specified installation tolerances and other conditions affecting performance of clean agent...
	Do not proceed with installation unitl unsatisfactory conditions have been corrected.

	PIPING APPLICATIONS
	Provide piping for 1000 psig charging pressure clean agent system, according to material application below.
	Black steel pipe, forged steel fitting with welded joints.

	PIPING INSTALLATION GENERAL
	Install piping adjacent to clean agent storage containers and equipment to allow replacement, service and maintenance.
	Basic piping installation and pipe joining methods are specified in Division 15 plumbing sections.

	CLEAN-AGENT SYSTEM INSTALLATION
	Install system according to the general arrangement indicated for extinguishing-agent storage containers, accessories and control panels.
	Comply with manufacturer’s written instructions and references standards.
	Locate extinguishing agent containers, panels, control and alarm devices where indicated. Other equipment and devices may be located at designer/s discretion, except where otherwise indicated.
	Install extinguishing-agent containers anchored to substrate.
	Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001.
	Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.

	Support piping using supports and methods according to NFPA 2001.
	Install seismic restraints for extinguishing-agent containers and piping systems.
	Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	CONNECTIONS
	Make connections to power supply, system components building fire alarm system and ground.
	Electrical connections, grounding requirement and alarm panels according to NFAP 2001.


	Labeling
	Install labeling on piping, storage containers equipment and alarm panel according to NFPA 2001

	FIELD QUALITY CONTROL
	Installation Inspection
	Comply with operating instructions and procedure of NFPA 2001. Include the following inspections and tests to demonstrate compliance with requirements.
	Check mechanical items.
	Inspect extinguishing agent containers and extinguishing agent and check mountings for adequate anchoring to substrate.
	Check electrical systems.
	Check enclosure integrity. Comply with NFPA 2001
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Perform field acceptance tests of each clean agent fire-extinguishing system when system installation is complete. Perform system testing only after hazard-area enclosure has been completed and openings are sealed. Comply  with operating instructions...
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Field correct malfunctioning equipment, then retest to demonstrate compliance. Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated then retest to demonstrate compliance. Repeat procedure until satis...
	Report test results promptly and in writing to Engineer and authorities having jurisdiction.


	COMMISSIONING
	Startup services: Engage a factory authorized service representative to provide startup service as specified below.
	Preparation: Perform the following final checks before start up
	Test of the piping system is complete
	Check for piping connection leaks
	Check for complete enclosure integrity
	Test operation of safety controls and devices
	Check operation of ventilation and exhaust system.


	Starting Procedures: Follow manufacturer’s written procedure. If no procedure are prescribed by manufacturer, proceed as follows:
	Fill containers with clean agent extinguishing agent and pressurize with dry nitrogen to 2500 psig.
	Install filled extinguishing-agent containers.
	Energize circuits.
	Adjust operating controls.


	DEMONSTRATION
	Services: Engage a factory-authorized service representative to train Owner's maintenance personnel  as specified below:
	Train Owner’s maintenance personnel on procedure and schedule related to startup and shutdown, troubleshooting, servicing and preventive maintenance.
	Review data in the operation and maintenance manual
	Schedule training with owner with at least 7 days advance notice.
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	131100 - Swimming Pools
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pool:
	a. Construction Contractor shall be responsible for design and installation of exterior pool system.
	b. Construction Contractor shall be responsible for submitting and securing necessary approvals and permits, including all expenses for the preparation of any required documentation.


	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete".
	2. Division 04 Section "Unit Masonry."
	3. Division 05 Section "Metal Fabrications".
	4. Division 07 Section "Joint Sealants".
	5. Division 09 Section "Tiling"
	6. Division 22 and 26 Specifications.
	7. Division 31 Section "Earthwork".
	8. Division 33 Section "Water Utility Distribution Piping".

	C. References:
	1. Applicable requirements of the following Specifications and Codes apply to work of this Section:
	a. Local building and health codes.
	b. International Swimming Pool and Spa Code.
	c. American National Standards Institute (ANSI) Publications:
	1) ANSI/APSP-7 “American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins”

	d. American Society for Testing and Materials (ASTM): Publications
	1) A615  "Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement"
	2) C33  “Standard Specification for Concrete Aggregates”
	3) C150  “Standard Specification for Portland Cement“
	4) A36/A36M Standard Specification for Carbon Structural Steel.
	5) D1784 Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated Polyvinyl Chloride (CPVC) Compounds.
	6) D1785 Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120.
	7) D2564 Standard Specification for Solvent Cements for Polyvinyl Chloride (PVC) Plastic Piping Systems.
	8) D2855 Standard Practice for Making Solvent-Cemented Joints with Polyvinyl Chloride (PVC) Pipe and Fittings.

	e. American Society of Mechanical Engineers (ASME) Publication
	1) “Coding and Labeling”

	f. National Spa and Pool Institute (NSPI): Publications
	1) Minimum Standards for Public Swimming Pools.
	2) Exception:  Diving Board Standards not applicable.

	g. National Fire Protection Association (NFPA) Publication:
	1) 70 "National Electric Code"

	h. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelin...



	1.3 SYSTEM DESCRIPTION
	A. System shall include:
	1. Provide systems of fully compatible components and construction methods required for complete and operable systems for exterior swimming pool with decking and water features including but not limited to excavation, dewatering of construction area a...
	2. Gunite or shotcrete shell.
	a. Finish Plaster Mix.

	3. Excavating, hauling, backfilling, grading and incidental earthwork in conjunction with the construction of the swimming pool.
	a. Handle and dispose of excess material, regardless of type, character, or composition.

	4. Connections of water and gas to pool equipment.
	5. Connection of motors, pumps, compressors, switches and timers, lights and wiring necessary for interfacing of equipment.
	6. Pool Equipment:
	a. Filter Systems.
	b. Flow Meters.
	c. Water Treatment Systems.
	d. Heaters.
	e. Recirculation Pumps and Motors.
	f. Piping.
	g. Fittings, Lights and Accessories.
	h. Collector Tanks.
	i. Deck Drain System.

	7. All pools shall comply with ANSI/APSP-7 "American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins".


	1.4 ACTION SUBMITTALS
	A. General: Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections.
	B. Submit in accordance with Division 01 Section “Submittals” indicating specified items selected for use in project with the following supporting data.
	1. Product Data:
	a. Manufacturer's technical literature with installation and storage instructions for each product specified.
	b. PUMPS: Pump performance curves indicating GPM vs. TDH, maximum efficiency point, and maximum amperage draw, together with current characteristics and service factor of motor.
	c. Manufacturer's descriptive data for:
	1) Piping.
	2) Filters.
	3) Pumps and strainers.
	4) Heaters.
	5) Chemical controller, feeder and storage tank.
	6) Valves.
	7) Gauges, thermometers and flow meters.
	8) Inlets and gratings.


	2. The pool manufacturer shall certify to the Owner that the depth and configuration of the pool is acceptable and compatible with all known safety standards for the manufacturer's designed product.

	C. Shop Drawings:
	1. Submit the following Shop Drawings to Client for approval:
	a. Complete design of swimming pool, including all component parts, attachments, devices, or other work, filtration filter, size, turn-over capacity and supporting calculations.
	b. Foundation plan and details and Sections through pool shall be included.
	c. Mechanical schematic.
	d. Detail for ladder and pool wall interface.

	2. Show all shop erection details.
	3. All Shop Drawings shall be certified and sealed by a Professional Engineer, registered in the state in which project is being submitted.

	D. Samples:
	1. Precast concrete pool coping deck and in pool, one 300mm long section of coping, complete with stenciled depth marking.
	2. Submit three (3) samples of each type and color of tile required.

	E. Quality Control:
	1. Design Data:
	a. Hydraulic Analysis: Engineer's sealed calculations and total dynamic head (TDH) for swimming pool system for equipment other than that specified.
	b. Structural Analysis: Engineer's sealed calculations and analysis for pool concrete design.


	F. At the completion of the work, Construction Contractor shall furnish to the Owner two bound copies of an operation manual.  Minimum content of these manuals shall be:
	1. Operating Instructions.
	2. Equipment Literature with Parts List of all Equipment.
	3. Water Chemistry Procedures.
	4. Suggested Safety Procedures.
	5. Re-painting / Re-finishing Procedures.
	6. Include chemical analysis of source/make-up water supply.
	7. Copies of all manufacturer's warranties.
	8. Test reports.
	9. Sealed Engineer's drawings.
	10. Certificates: From local authorities indicating that pool construction and performance conform to requirements of respective authorities.


	1.5 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For Swimming Pools to include in maintenance manuals. Include data for pool and pool equipment, and warranty information.
	B. Project Record Documents.
	C. Owner's Certificate of Instruction.

	1.7 QUALITY ASSURANCE
	A. All work under this Section must be performed by a Contractor experienced and regularly engaged in building, commercial swimming pools.  Contractors bidding this work must have completed five (5) projects within the past ten years equal to or large...
	B. Pool specification and related pool drawings are to be considered as performance guidelines only meeting minimum requirements which may change as result of local code and health department requirements.
	1. The project Drawings and Specifications supplement each other.  In the event of a conflict, the Specifications shall govern. Piping locations are schematic. Precise locations of piping shall be determined by actual field condition. Fittings are not...
	2. This Contractor shall be responsible for reviewing the complete set of Contract Documents and coordinate work with other trades.

	C. All work under this Section shall be inspected and installed in accordance with all current local and state codes and regulations.
	1. Construction Contractor shall obtain the following:
	a. Board of Health Design Approvals.
	b. Board of Health Inspections and Final Approval.
	c. Structural and Electrical Inspections and Final Approvals on his Portion of the Work.


	D. The standards of these Plans and Specifications are intended to provide the Owner with a low maintenance pool.
	E. Construction Contractor to be responsible for design and installation of pools, including layouts, routing of piping, as well as the proper location and quantities of required accessories.  Responsibilities also include necessary valves, devices, a...
	F. Contractor's design drawings must be sealed and signed by a licensed Engineer registered in State in which project is being constructed.
	G. Contractor shall submit, on his letterhead, a list of all variations and deviations he finds that differ between local code requirements and bid drawings.
	H. At the completion of the work, Construction Contractor shall fill the pool with water and instruct the Owner's operating personnel in the operation of all equipment.

	1.8 PROJECT CONDITIONS
	A. Coordination: Coordinate this work with the work of other Sections to avoid any delay or interference with other work.
	1. Filter room, decks, sealing of joints between pool and deck, fencing and landscaping shall be provided as work by other Sections.
	2. Connection of all pool equipment, starters and switches; grounding of pool, pool equipment, pool lights and niches, and wiring of pool lights shall be performed by Pool Subcontractor from electrical panel in equipment room.
	3. Connection of floor drains, deck drains and hose bibs shall be provided as work of other Sections. Connection of pool heater and heater vent piping in equipment room shall be performed by Contractor.
	4. Provisions for combustion air will be provided as work by other Sections.
	5. Connection of automatic water fill system and fill spout cold water lines from water source in equipment room shall be performed by Pool Subcontractor.

	B. Lines, Grades and Elevations:
	1. The General Contractor shall establish a bench mark for elevations and control points for measurements and layouts. Construction Contractor shall be responsible for lines, grades, and measurements from these points required for the installation of ...

	C. Utilities:
	1. The Contractor shall supply the water required for construction and filling and testing of the pool from permanent accepted system.

	D. Construction Contractor shall test the Owner's natural water supply and furnish and supply start-up chemicals as required for start-up, including chlorine and requirements to balance total alkalinity and calcium hardness, and shall obtain same.

	1.9 WARRANTY
	A. Construction Contractor shall warranty his work against defects in labor and equipment, including paint, for a period from Substantial Completion.  Substantial Completion shall be defined as the date of acceptance by the Owner or initial usage, whi...
	1. Warranty Period: Five years from date of Initial Acceptance or elsewhere indicated.



	PART 2 – PRODUCTS
	PART 2 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	2.1 MATERIALS
	A. Pool Structure – General:
	1. Size of pool shown in Drawings is only proposal; Engineer will decide the actual size and shape.
	2. Horizontal submersible joint sealant shall be polyurethane.
	3. Vertical joint sealant shall be polyurethane.
	4. Tiling:  Tile used in conjunction with surfaces in contact with water shall be furnished and installed by Construction Contractor.
	5. Perimeter and general purpose sealants shall be polyurethane.

	B. Pool Materials:
	1. Concrete:
	a. Definitions:
	1) Gunite: "Dry-mix".  Originally a trade name used to designate a mixture of Portland cement and sand thoroughly mixed dry, passed through a cement gun and conveyed by air through a flexible tube, hydrated at the nozzle and placed by air pressure.
	2) Shotcrete: "Wet-mix".  transit-mix (ready-mix) combination of Portland cement, aggregates and water, pumped in a plastic state to the nozzle, where air is added to place the material.

	b. Materials and mixes for gunite and shotcrete shall conform to Design Criteria & Technical Guidelines and other Standards / Regulations.
	c. Gunite:
	1) Aggregate: ASTM C33, washed sand; clean, hard, sharp particles, well graded in size.
	2) Mix: 1 part cement to 4 1/2 parts of sand based on dry, loose volume (minimum 3,000 psi compressive strength in 28 days).
	3) Portland Cement and Water: As specified hereinafter.

	d. Shotcrete:
	1) Mix Strength: Minimum 5,000 psi compressive strength in 28 days.
	2) Submit design mix and certify material for weight, water content and mixing time.
	3) Portland Cement and Water: As specified hereinafter.

	e. Portland Cement: ASTM C150, Type I or II.
	f. Water: Potable.
	g. Forms: Exterior plywood, Class 1, mill-oiled.
	h. Form Oil: Lacquer or resin type compatible with mill-oil.
	i. Reinforcing Steel: ASTM A615 grade 40 or as approved.
	j. Gauging Wires: 0.027" thick or as approved.

	2. Ceramic Tiling:
	a. Unglazed Ceramic Mosaic tile at Step Nosings.
	b. Provide certification by manufacturer for use in exterior pools.
	c. Pool Tile: Refer to Drawings and Interior Finish Index for size and location or consult with Engineer.
	d. Non-slip unglazed ceramic mosaic tile in color or as shown in Interior Finish Index at step nosings.
	e. Special Tiles:
	1) For main pool deck is stamped concrete in 2 (two) varies pattern, as indicated as per layout drawing design. Mosaic tiles of varies color as per design layout in drawing for pool’s art design at bottom. A visible-color separator tiles between under...

	f. Pool Depth Markings:
	1) 6" x 6" tile with 4" high lettering depth marking in both feet and meters for skim line (smooth) and deck (non-slip), as required by local and state public swimming pool codes.
	2) Special Float Depth Marker, Separator and Special Tiles: Under water sun-bed area separates the level with main pool provision of the items. Special tiles servers as separator of two areas at bottom and it varies depth level. Color, layout & size a...

	g. No Diving Sign Tile: Adjacent to each depth marker, provide international symbol "No Diving" sign tile.
	h. Tile Mortar and Grout: As specified in Division 09 Section “Tiling”.
	i. Sealant and Backup Material: See Division 07 Section “Joint Sealants”.
	j. Precast Concrete Pool Coping: Precast concrete, wet pour, white, 12" wide x minimum 24” long bull nosed coping stone with raised slip resistant pattern on upper surface.  Provide one piece radius corners.

	3. Finish Plaster Mix: White marble, white waterproof cement and bonding agent.

	C. Filter System:
	1. Pressure Filters:
	a. Approved Manufacturers or approved substitution.
	b. Filter Systems: As approved by Engineer for sand filters at flow rates of 20 GPM per square foot of filter area, and comply with applicable code requirements.
	c. Filter or Filter Battery: Stainless steel or fiberglass hi-rate pressure sand filters.
	d. Include with each filter top mounted influent pressure gauge, reading 0 to 60 psi, manual air release valve, multi-port dial valve, backwash site glass and transparent dome top.

	2. Filter Media: Sand, with an effective size of 0.45 to 0.55 mm with uniformity coefficient of 1.6 maximum.
	3. Filter Face Piping:
	a. Pipe, valves and fittings shall make a complete unit or battery from inlet to outlet.
	b. Arrange piping to carry out operations of filtering, backwashing and by-pass of filter for pool draining.
	c. Face Pipe and Fittings: PVC SCH 80 or as approved.


	D. Filter Equipment Room:
	1. Self Contained Filter Equipment Room shall be provided for swimming pools as required per detailed design by Contractor.
	2. Complete self-contained, pre-plumbed filter system enclosed in a fiberglass equipment cabinet. Fiberglass cabinet will have access roof-doors for ease of service and maintenance of equipment. Provide aluminum grate for cross ventilation with fiberg...
	3. All valves, gauges, flowmeters, filters, pumps, chemical feeders and water level controllers are included. The pumps shall be prewired to the electric control panel. Provide prewired motor starter if applicable.  The system shall be tested at the m...
	4. Provide Flow Meters.

	E. Water Treatment System:
	1. Provide the following as per Codes and Standards to meet the requirements.
	a. Chemical Feeder as approved.
	b. Chemicals.
	c. Test Kit.


	F. Pool Heaters:
	1. Size for pool as shown on the Drawings, complete. Design based on maintaining a temperature of 80 PoPF for pool.
	2. Heaters must be A.S.M.E coded and labeled. Furnish in line thermometer with 2PoPF intervals and a minimum range of 60 to 120 PoPF.

	G. Recirculating Pump and Motor:
	1. Pumps:
	a. Pumps of Approved Manufacturers.
	b. Self priming unit with hair and lint strainer capable of delivering the designated GPM at the designated head during the filtering operation without overloading along the full length of the pump curve.

	2. Pump Motors:
	a. Energy efficient, UL listed.
	b. Electrical Characteristics: As shown on Drawings.


	H. Valves and Piping:
	1. Coordinate with Division 22, 26 and 33 and provide piping within filter room, Pool fill line, Filtered water supply piping to pool, Fittings for PVC pipe, Valves and Pipe Joints.
	2. Piping: Polyvinyl chloride (PVC) composition; ASTM D1784 or ASTM D1785, Schedule 40 or 80.
	3. Cement: ASTM D2564.
	4. Provide check and ball valves as required; by same manufacturer when practical.
	5. Valve connections: Suitable for connection of adjoining pipe; of pipe size values.
	6. Hangers and Supports: Sized to project conditions.

	I. Pool Fittings, Lights and Equipment Accessories:
	1. Swimming pool lighting, equipment, grounding and other required electrical installations shall be NEC article 680.
	2. Contractor to revise the electrical drawings per approved detailed design of swimming pool.
	3.  Compatible with pool system components.
	4. Sized to code requirements; ensure proper hydraulic balance.
	5. Provide Floor Inlet, Pool Wall Inlet, Auto Water Level Control, Hydrostat Valve, Hydrostat Tube, Skimmer, Fill Spout, Pool Main Drain Sump, Pool Main Drain Grate and Collector Tank as required per detailed design approved by Engineer. Stainless ste...
	6. Provide Underwater Lights (Coordinate with Section 265100)
	7. Provide Deck Fittings like Stainless Steel Grab Rail, Stainless Steel Ladder, etc as required.
	8. Provide Maintenance Accessories like Vacuum Head, Thermometer, Test Kit, Squeegee, Telescopic Pole, etc.
	9. Provide Safety Accessories like Life Buoy, Throw Line with Floating Ball, Life Hook, Life Hook Pole, Life Hook Pole Adapter, Spine Board with Ties, First Aid Kit, etc.

	J. Deck Drain System:
	1. Deck Drain System from Approved Manufacturers.
	2. Material:
	a. Heavy wall, bondable, non-corrosive PVC
	b. Provide all nailing clips, couplers and fittings, end adapters, clean-out plugs and protective tape over drain surface.


	K. Site Furniture:
	1. Under water sun-bed (sun-bathing area) partly underwater sun-beds along Swimming Pool with a depth of 0.45 to 0.60m of water level.
	2. Common Sun Beds: Located at main pool deck.
	3. Water Falls: Waterfalls Cascading waterfalls. Design as per Drawings.
	4. Gazebo, Aluminum Trellis and Other Shading Structures (Where needed): Located in random areas serves as refuge from heat of sun & pocket area for rest. Refer to Drawings for design.



	PART 3 – EXECUTION
	PART 3 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	3.1 EXAMINATION
	A. Examine areas in which work is to be performed. Report in writing to Owner's Representative all prevailing conditions that will adversely affect satisfactory execution of work. Do not proceed with work until unsatisfactory conditions have been corr...
	B. Starting work constitutes acceptance of the existing conditions and this Contractor shall then, at his expense, be responsible for correcting all unsatisfactory and defective work encountered.

	3.2 PREPARATION
	A. Perform earthwork and dewater excavation in compliance with Division 31 Section “Earthwork”.
	B. Coordinate trench for system as specified in Division 31 Section “Earthwork”, and provide system as specified in Division 33 Section “Water Utility Distribution Piping”.

	3.3 INSTALLATION
	A. Formwork and Reinforcement:
	1. Install form work to lines and profiles shown.  Brace forms for work to prevent movement during concrete placing operations.
	a. Allow other trades sufficient time for installation of equipment and materials which must be fastened to forms.
	b. Clean form surfaces prior to concrete placing operations.
	c. Place reinforcing steel.  Steel shall be free from dirt, rust, oil, paint and mill scale.
	d. Securely wire tie steel at points where bars cross.  Stagger splices and laps.
	e. Install gauging wires to establish thickness of finish work.
	f. After placing pool reinforcing, but before placing concrete, confirm that grounding circuits have been provided by the electrical trades to steel reinforcement, grab rails, and hand rails.  No concrete shall be placed until this requirement has bee...


	B. Concrete:
	1. Placing of Gunite and Shotcrete: Conform to the applicable code requirements.
	2. Gunite:
	a. Mixing: Mix dry in batch mixing machine for a period of not less than 1 minute
	b. Mix and Strength: As specified in Part 2.

	3. Shotcrete:
	a. Mixing Time: Mixing time for materials delivered by ready-mix trucks to the job site shall not exceed two hours or 250 revolutions of the drum, whichever comes first.  When additional water is added, drum shall be rotated a minimum of 30 additional...

	4. Placing Concrete:
	a. Place concrete against original undisturbed soil, thoroughly compacted earth.
	b. Remove all loose, fine aggregate or rebound from surfaces receiving concrete before placing succeeding layers.  Whenever possible, first layer shall entirely cover reinforcing steel to secure it in proper position.
	c. Where new concrete is applied against existing concrete, thoroughly clean the existing surface and drench with water at least twice on the day before placing new concrete.  Surfaces upon which concrete will be applied shall be sufficiently damp to ...
	d. Concrete deposited on vertical surfaces shall be shot at right angle to surface starting at the bottom and continuing upward.  Build up in layers of a thickness that will not slump, allowing sufficient time between placing of layers for initial set...

	5. Finishing:
	a. When thickness and planes outlined by forms and gauging wires have been reached, rod surfaces to true lines.  After rodding, remove gauging wires.  Finish all exposed surfaces to straight and true lines.
	b. Finish: Gun finish as left by nozzle.

	6. Continuously moisture cure for no less than 7 days.

	C. Equipment:
	1. Install all equipment where shown on the Drawings.
	2. Flow Meters: Install in straight run of pipe having a minimum length of 10 pipe diameters upstream and 4 pipe diameters downstream and in a position that can be easily read by operator.
	3. Chemical Feed Injection: Injection points:  Locate downstream from all filter room equipment.

	D. Deck Drain System:
	1. Install deck drain system in strict accordance with manufacturer's recommendations and written instructions.
	2. Grade subsoil, sloping it toward drain location.  Attach nailing clips and place drain over the stakes. Use couplers to ensure a straight even line.  After aligning, nail firmly to stakes.
	3. Insert adapter.  Install Clean-out.  Place concrete and trowel gradual slope to drain.  After concrete has set, install end plug.
	4. Coordinate removal of protective tape with deck finish coating application.

	E. Piping:
	1. Cut all pipe with mechanical cutter without damage to pipe.
	2. Placing and Laying: Inspect pipe for defects before installation.  Clean the interior of pipe thoroughly of foreign matter and keep clean during laying operation.  Pipe shall not be laid in water or when trench conditions are unacceptable as determ...
	3. Threaded Joints: After cutting and before threading the pipe shall be reamed and shall have burrs removed.  Screw joints shall be made with graphite or inert filter and oil or with an approved graphite compound applied to male threads only.  Thread...
	4. Solvent welded joints shall be made in accordance with the manufacturer's printed instructions and the following minimum standards:
	a. Fittings shall fit easily on the pipe before applying cement.  The outer surface area of pipe and inner wall of fitting shall be dry and clean.  Cleaner is to be applied to the outer surface of the pipe and to the inner surface of the fitting.  Cem...
	b. Joints shall remain undisturbed for a minimum of 10 minutes from time of jointing the pipe and fitting.  If necessary to apply pressure to a newly made joint, limit to 10% of rated pipe pressure, during the first 24 hours after the joint has been m...
	c. Full working pressure shall not be applied until the joints have set for a period of 24 hours.
	d. Make provisions for expansion and contraction by way of swing joints or snaking.
	e. Protect plastic pipe from exposure to aromatic hydro-carbons, halogenated hydro-carbons, and most of esters and ketones that attack the material.  Protect all pipe from mechanical damage and long exposure to sunlight during storage.

	5. Install piping without cross connections or inter-connection between distribution supply for drinking purposes and the swimming pool that will permit a backflow of water into the potable water supply.  Pipe openings shall be closed with caps or plu...
	6. Filter Face Piping: Arrange to carry out operations of filtering backwashing and filter draining.
	7. Valve Identification: Label all valves.
	8. Testing and Flushing:
	a. Pressure Piping: After the pipe is laid, the joints completed, and the trench partially backfilled leaving joints exposed for examination, subject new lines to a hydrostatic pressure per code requirements.  Joints shall remain watertight under this...
	b. Gravity Lines: A water test shall be applied to all gravity drain piping system, either in their entirety or in sections.  All openings shall be tightly plugged and each system filled with water and tested with at least a 10 foot head of water.  Wa...
	c. Flushing: Pipelines leading to the pool shall be thoroughly flushed clean with chlorinated water before the pool is filled and placed in use.


	F. Plaster Finish:
	1. Finish concrete surfaces in pool with a wood float finish to a smooth consistent finish acceptable to Owner's Representative.
	2. Fill uneven surfaces and depressions with manufacturer's recommendations.
	3. Wash all pool surfaces thoroughly with a dilute solution of muriatic acid and flush with fresh water to assure a clean surface free of loose materials, dust, and foreign matter.
	4. Plaster Installation: Apply in accordance with manufacturer’s installation instructions.
	5. Tile Installation: Where shown on the Drawings.  Use setting materials and grout in accordance with the requirements specified in Division 09 Section “Tiling”.
	6. Plaster Installation:
	a. Apply in two coats using the double back method

	7. Trowel to a smooth, dense, impervious surface free of stains and of a uniform white color consistency.
	8. Fill pool as plaster work progresses.


	3.4 TILE INSTALLATION
	A. Where shown on Drawings, use setting materials and grout in accordance with Division 09 Section “Tiling”.
	3.5 FIELD QUALITY CONTROL
	A. Gunite Shotcrete Work:
	1. Compressive Strength Test: Take 1 sample for pool floor construction and 1 sample for wall construction but no less than a minimum test per code requirements.
	2. Submit copy of test results to Owner’s Representative.

	B. Water Treatment:
	1. Obtain a chemical analysis of the source/make-up water supply and submit to Owner's Representative.  Include the following:
	a. Total alkalinity/ppm.
	b. Calcium hardness/ppm.
	c. Chlorine/ppm
	d. pH.
	e. Iron.
	f. Copper.

	2. Treat and balance pool water prior to turnover of pool to Owner.

	C. Piping Testing:
	1. After installation and before covering piping, test to minimum 20 PSI pressure for 12 hours.
	2. If necessary, repair leaks and retest. Do not cover piping until proven watertight.
	3. Furnish test results prior to covering piping.

	D. Flushing: Flush completed piping with clean water prior to making final connections.

	3.6 ADJUSTING
	A. Adjust pool system for proper operation through all cycles.

	3.7 CLEANING
	A. Clean pool, equipment and related surfaces. After completing installation, inspect exposed finishes and repair damaged finishes.

	3.8 DEMONSTRATION
	A. Demonstrate proper operation and maintenance of pool system to Owner.
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	142100 - Electric Traction Elevators
	PART1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes electric traction passenger and service elevators.
	B. Related Requirements:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary use of elevators for construction purposes
	2. Division 03 Section "Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring devices in concrete.
	3. Division 04 Section "Unit Masonry" for setting sleeves, inserts, and anchoring devices in masonry and for grouting elevator entrance frames installed in masonry walls.
	4. Division 05 Section "Metal Fabrications" for the following:
	a. Attachment plates and angle brackets for supporting guide-rail brackets
	b. Divider beams.
	c. Hoist beams.
	d. Structural-steel shapes for subsills.
	e. Pit ladders.
	f. Cants in hoist ways made from steel sheet.

	5. Division 05 Section "Pipe and Tube Railings" for railings between adjacent elevator pits
	6. Division 09 painting Sections for field painting of hoist way entrance doors and frames.
	7. Division 09 Section "Tiling and Stone Tiling" for finish flooring in elevator cars
	8. Division 22 Section "Sump Pumps" for sump pumps, sumps, and sump covers in elevator pits.
	9. Division 26 Sections for electrical service for elevators to and including disconnect switches at machine room door / in control closet.
	10. Division 27 Section "Communications Horizontal Cabling" for telephone service for elevators and for Internet connection to elevator controllers for remote monitoring of elevator performance.
	11. Division 28 Section "Digital, Addressable Fire-Alarm System" for smoke detectors in elevator lobbies to initiate emergency recall operation and heat detectors in shafts and machine rooms to disconnect power from elevator equipment before sprinkler...


	1.3 ALLOWANCES
	A. Elevator Car Allowances:  Provide finished passenger and service elevator cars under the Elevator Car Allowance specified in Division 1 Section "Allowances" Allowance includes furnishing and installing the following:
	1. Car wall finishes including trim.
	2. Car floor finishes.
	3. Car ceiling finishes.
	4. Car and hoist way door finishes.
	5. Car door sills
	6. Car light fixtures
	7. Handrails
	8. Cutouts and other provisions for installing elevator signal equipment in cars.


	1.4 DEFINITIONS
	A. Definitions in ASME A17.1/CSA B44 apply to work of this Section.
	B. Service Elevator: A passenger elevator that is also used to carry freight

	1.5 ACTION SUBMITTALS
	A. Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and similar information. Include product data for car enclosures, hoist way entrances, and operation, control, and signal systems.
	B. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.
	C. The elevator shall be designed, supplied, installed, tested and commissioned by a manufactures to the Engineer’s approval.
	D. Shop Drawings:
	1. Include plans, elevations, sections, and large-scale details indicating service at each landing, machine room layout, coordination with building structure, relationships with other construction, and locations of equipment.
	2. Indicate maximum dynamic and static loads imposed on building structure at points of support, and maximum and average power demands.

	E. Samples for Initial Selection: For finishes involving color selection
	F. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements

	C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoist way, pit, and machine room control closet layout and dimensions, as shown on Drawings, and electrical service, as shown and specified, are adequate for elevator system...
	D. Sample Warranty: For special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For elevators to include in emergency, operation, and maintenance manuals and wiring of the Electrical and mechanical system have to be delivered to the owner engineer.
	1. In addition to items specified in Division 1 Section "Operation and Maintenance Data," include  diagnostic and  repair  information available  to  manufacturer's and  Installer's maintenance personnel.

	B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities having jurisdiction for normal, unrestricted elevator use.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Generally: Supply loose equipment, spare parts and accessories as required for normal operation and routine maintenance of the systems. Supply is to include, but is not limited to, the following:
	1. Loose Equipment: Operating handles, emergency brake release keys and the like.
	2. Spare Parts: One complete set of main contacts and control coil for each type of power contactor, solid-state PC cards, contacts and control coils for each type of control relay, two each of transistors, diodes, rectifiers, resistors, etc. used in ...
	3. Tools and Accessories: Tools and equipment required for routine checking, maintenance, testing, and control of installations, with appropriate portable measuring and test instruments.

	B. Identification: Parts are to be packed in sealed plastic bags with identifying labels and factory part list numbers.

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications: Elevator manufacturer.
	B. Source Limitations: Obtain elevators from single manufacturer.
	1. Major elevator components, including driving machines, controllers, signal fixtures, door operators, car frames, cars, and entrances, shall be manufactured by single manufacturer.
	2. All Elevator accessories have to be from the manufactures of elevator.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle materials, components and equipment in manufacturer's protective packaging. Store materials, components, and equipment off of ground, under cover, and in a dry location

	1.11 COORDINATION
	A. Coordinate installation of sleeves, block outs, elevator equipment with integral anchors, and other items that are embedded in concrete or masonry for elevator equipment. Furnish templates, sleeves, elevator equipment with integral anchors, and ins...
	B. Coordinate locations and dimensions of other work relating to electric traction elevators including pit ladders; sumps and floor drains in pits; entrance subsills; electrical service; and electrical outlets, lights, and switches in hoist ways, pits...

	1.12 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace elevator work that fails in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, operation or control system failure, including excessive malfunctions; performances below specified ratings; excessive wear; unusual deterioration or aging of materials or finishes; unsafe conditions; need ...
	2. Warranty Period: 3 year from date of Substantial Completion
	a. 5 years for motors
	b. 3 years for cabined accessories
	c. 3 years for pit accessories
	d. 3 years for control accessories




	PART2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements.

	2.2 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with ASME A17.1/CSA B44.
	B. Accessibility Requirements: Comply with Section 407 in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and with ICC A117.1
	C. Seismic Performance: Elevator system shall withstand the effects of earthquake motions determined according to the Uniform Building Code 1997 Zone 2A and shall comply with elevator safety requirements in ASME A17.1/CSA B44.
	1. The term "withstand" means "the system will remain in place without separation of any parts when subjected to the seismic forces specified and the system will be fully operational after the seismic event."
	2. Provide earthquake equipment required by ASME A17.1/CSA B44.
	3. Elevator Component Importance Factor: 1.5 for the Air Traffic Control Tower elevators and 1.0 for the rest of the project’s elevators.


	2.3 ELEVATORS
	A. Elevator System, General: Manufacturer’s standard elevator systems. Unless otherwise required, manufacturer's standard components shall be used, as included in standard elevator systems and as required for complete system.
	B. Elevator Description:
	1. Group Number: as per the design drawings.
	2. Elevator Numbers: as per the design drawings.
	3. Emergency Elevator Numbers:   as per the design drawings. In general, at least one elevator per each elevator duct shall be connected to emergency supply.
	4. Service Elevator Numbers: as per the design drawings.
	5. Machine Location:  Machine room above hoist way or Hoist way; no machine room are provided as shown on drawings.
	6. Machine Type: Gearless traction according to machine room location and elevator speed.
	7. Motor have to be 3- phase 400V/60 HZ
	8. Accessories of the car have to be 1-Phase 230 V
	9. Rated Load:  as per the design requirements and traffic calculations subject to the Engineer’s approval.
	10. Freight Loading Class for Service Elevator(s): Class A.
	11. Rated Speed: (1.0 m/s) minimum and as per the design requirements.
	12. Operation System: Selective-collective automatic operation for single elevators, while Group automatic operation , Group automatic operation with demand-based dispatching, and Destination-based group automatic operation for multiple elevators (acc...
	13. Auxiliary Operations:
	a. Standby power operation
	b. Standby-powered lowering
	c. Battery-powered lowering
	d. Earthquake Emergency Operation: Comply with requirements in ASME A17.1/CSA B44
	e. Automatic dispatching of loaded car
	f. Nuisance call cancel
	g. Priority service at all floors as per the design drawings/ requirements
	h. Independent service for all cars in group
	i. Loaded-car bypass
	j. Distributed parking

	14. Security Features: Card-reader operation (as required for special floors access to control the operation of the elevators passing through different security zones as per the design drawings/ requirements), Keyswitch operation,   Keypad operation, ...
	15. Hoist way Entrances:

	C. As per specified in design drawing and Subject to compliance with requirements

	2.4 TRACTION SYSTEMS
	A. Elevator Machines: Variable-voltage, variable-frequency, ac-type hoisting machines and solid- state power converters.
	1. Regenerated power have to be absorbed by resistors. (Or As Agreed by client Representative in Site)

	B. Fluid for Hydraulic Buffers: If using hydraulic buffers, use only fire-resistant fluid.
	C. For accident Shock absorption using:
	1. Hydraulic buffers
	2. Zippers
	3. Rubbers

	D. Inserts: Furnish required concrete and masonry inserts and similar anchorage devices for installing guide rails, machinery, and other components of elevator work. Device installation is specified in another Section.
	E. Machine Beams: Provide framing to support elevator hoisting machine and deflector sheaves from the building structure. Comply with Division 05 Section "Metal Fabrications" for materials and fabrication.
	F. Car Frame and Platform: Bolted- or welded-steel units.
	G. Guides: Roller guides or polymer-coated, non-lubricated sliding guides. Provide guides at top and bottom of car and counterweight frames.
	H. The lift contractor is responsible for the following:
	1. Interface unit for fire alarm and BMS (IF FOUND)
	2.  Signs for Motor room
	3. Telephone AND Data link


	2.5 OPERATION SYSTEMS
	A. General: Provide manufacturer's standard microprocessor operation systems as required to provide type of operation.
	B. Group Automatic Operation with Demand-Based Dispatching: Provide reprogrammable group automatic system that assigns cars to hall calls based on a dispatching program designed to minimize passenger waiting time. System automatically adjusts to deman...
	1. Products: Subject to compliance with requirements.

	C. Destination-Based Group Automatic Operation
	1. Products: Subject to compliance with requirements.

	D. Auxiliary Operations: In addition to primary operation system features, provide the following operational features for elevators where required:
	1. Single-Car Standby Power Operation: On activation of standby power, car is returned to a designated floor and parked with doors open.
	2. Car can be manually put in service on standby power, either for return operation or for regular operation, by switches in control panel located at the control room. Manual operation causes automatic operation to cease.
	3. Single-Car Standby-Powered Lowering: On activation of standby power, if car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down.
	4. Single-Car Battery-Powered Lowering: If power fails and car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down. System includes ...
	5. Group Standby Power Operation: On activation of standby power, cars are returned to a designated floor and parked with doors open.  One car is returned at a time, with priority given to loaded cars. If a car cannot be returned after two attempts, i...
	6. Group Standby Power Operation: On activation of standby power, cars are returned, one at a time, to a designated floor and parked with doors open. If a car cannot be returned, it is removed from the system. When all cars have been returned or remov...
	7. Group Battery-Powered Lowering: If power fails, cars that are at a floor remain at that floor, open their doors, and shut down. Cars that are between floors are lowered one at a time to the next floor below, open their doors, and shut down. System ...
	8. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of rated capacity, doors begin closing.
	9. Nuisance Call Cancel: When car calls exceed a preset number while car load is less than a predetermined weight, all car calls are canceled. Preset number of calls and predetermined weight can be adjusted.
	10. Loaded-Car Bypass: When car load exceeds 80 percent of rated capacity, car responds only to car calls, not to hall calls.
	11. Distributed Parking: When cars are not required for response to calls, they are parked with doors closed and distributed in predetermined zones throughout the building. One zone shall include the main floor and adjacent floors; remaining floors sh...
	12. Independent Service:  Key switch in car-control station removes car from group operation and allows it to respond only to car calls. Key cannot be removed from keys witch when car is in independent service. When in independent service, doors close...
	13. Priority Service: Service is initiated by a keys witch, card reader, or remote switch at designated floors as per the design / operator requirement.
	One elevator is removed from group operation and directed to the floor where service was initiated.
	14. On arriving at the floor, elevator opens its doors and parks and a lighted sign directs passengers to exit elevator. Car is placed in operation by selecting a floor and pressing door close button or by operating keys witch to put car in independen...

	E. Security Features: Provide the following security features, where required.  Security features shall not affect emergency firefighters' service.
	1. Card-Reader Operation: System uses card readers at car-control stations to authorize calls. Security system determines which landings and at what times calls require authorization by card reader. Provide required conductors in traveling cable and p...
	a. Security access system equipment is specified in Division 28 Section "Access Control."

	2. Keys witch Operation: Push buttons are activated and deactivated by security keys witches at car-control stations. Key is removable only in deactivated position.
	3. Keypad Operation: Allows each landing to be restricted or unrestricted.    When a restricted landing button is pressed, a "Restricted Floor" lamp lights and remains lit until landing access code has been entered into a keypad or predetermined time ...
	a. Access codes are programmed at each car operating panel using a security keys witch. Keypad operation can be activated and deactivated by security keyswitch at main landing.



	2.6 DOOR REOPENING DEVICES
	A. Infrared Array: Provide door reopening device with uniform array of 36 or more microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of one or more light beams shall cause doors to stop and reopen.
	B. Doors have to be Reopening when door drive signs maintained Torque.
	C. Nudging Feature: After car doors are prevented from closing for predetermined adjustable time, through activating door reopening device, a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy.

	2.7 CAR ENCLOSURES
	A. As per specified in design drawing and Subject to compliance with requirements

	2.8 HOISTWAY ENTRANCES
	A. Hoist way Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-frame hoist way entrances complete with track systems, hardware, sills, and accessories. Frame size and profile shall accommodate hoist way wall construction
	B. Fire-Rated Hoist way Entrance Assemblies: Door and frame assemblies shall comply with NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on testing at as close-to-neutral pressur...
	1. Fire-Protection Rating: 1-1/2 hours insert rating.

	C. Materials and Fabrication: As per specified in design drawing and Subject to compliance with requirements

	2.9 SIGNAL EQUIPMENT
	A. General: Provide hall-call and car-call buttons that light when activated and remain lit until call has been fulfilled. Fabricate lighted elements with LEDs.
	B. Car-Control Stations: Provide manufacturer's standard recessed car-control stations. Mount in return panel adjacent to car door unless otherwise required.
	1. Mark buttons and switches for required use or function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	C. Swing-Return Car-Control Stations: Provide car-control stations mounted on rear of hinged return panel adjacent to car door and with buttons, switches, controls, and indicator lights projecting through return panel but substantially flush with face...
	1. Mark buttons and switches for function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	D. Emergency Communication System: Two-way voice communication system, with visible signal, which dials preprogrammed number of monitoring station and does not require handset use.  System is contained in flush-mounted cabinet, with identification, in...
	E. Firefighters' Two-Way Telephone Communication Service: Provide flush-mounted cabinet in each car and required conductors in traveling cable for firefighters' two-way telephone communication service specified in Division 28 Section “Digital, Address...
	F. Car Position Indicator: Provide illuminated, digital-type car position indicator, located above car door or above car-control station. Also, provide audible signal to indicate to passengers that car is either stopping at or passing each of the floo...
	G. Hall Push-Button Stations: Provide one hall push-button station at each landing for each single elevator or group of elevators, but not less than one station for each four elevators in a group.
	1. Provide manufacturer's standard wall-mounted units.
	2. Equip units with buttons for calling elevator and for indicating desired direction of travel. For destination based systems, provide a signaling system to verify floor selection, where destination registration is required, and to direct passengers ...
	3. Provide telephone jack in each unit for firefighters' two-way telephone communication service specified in Division 28 Section "Digital, Addressable Fire-Alarm System."

	H. Standby Power Elevator Selector Switches: Provide switches, as required by ASME A17.1/CSA B44. Adjacent to switches, provide illuminated signal that indicates when normal power supply has failed.
	I. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position indicators for each elevator, clearly labeled with elevator designation; include illuminated signal that indicates when elevator is operational and when it is at t...
	J. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with text and graphics as required by authorities having jurisdiction, indicating that in case of fire, elevators are out of service and exits should be used in...

	2.10 FINISH MATERIALS
	A. As per specified in design drawing and Subject to compliance with requirements

	2.11 CENTRAL MONITORING SYSTEM
	A. Generally: Provide a central monitoring system capable of monitoring all the operational functions and record the events. System shall be able to monitor elevators, escalators, moving walkways, dumbwaiters and any other specified conveying system. ...
	B. System shall use an open protocol and architecture to which conveying systems manufacturers shall comply in terms of integration, interface, and real-time monitoring capability of operational functions and recording the events. System shall be capa...
	C. The system shall be capable of ensuring, at least, the following features:
	D. System shall consist, in addition to the central equipment, of workstations (number depending on manufacturer’s standard), etc.
	E. Interfacing: Proposed system shall be capable of interfacing with all existing equipment. Inter- facing points shall be identified.
	F. Integration: Manufacturer shall provide software integration, as an option, from the central monitoring system to the proposed BMS (IF FOUND).
	G. BMS (IF FOUND) interface: Elevators central monitoring system shall interface to the Management Level Network through a BACnet/IP to third party gateway. The gateway shall be provided by the elevators supplier and shall be connected into the Manage...
	The BMS (IF FOUND) contractor shall obtain a list of the BACnet object IDs/names from the elevators supplier.

	2.12 SAFETY EQUIPMENT
	A. Over Travel: Over travel limit switches shall be provided at the top and bottom of the terminal landings, to disconnect the power supply and apply brakes to bring the car to safe stop position in the event of an over travel in either direction.
	B. Evacuation Devices: Provision shall be made to move the car automatically and / or manually from the controller, to a nearest landing in either direction (depending on load conditions) to facilitate evacuation of passengers during the power failure.
	C. Fireman Emergency Operation: Fireman emergency operation key switch shall be installed near the entrance on the main landing and shall operate any one of the elevators under conditions of emergency, in the event of fire.
	D. Fire Detection Operation: A potential free contact provided in each lift controller to be connected to the building Fire Alarm System that will initiate all lifts to ground with open doors and shut down in case of a fire.


	PART3 - EXECUTION
	3.1 EXAMINATION
	A. Examine elevator areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	Examine hoist ways, hoist way openings, pits, and machine rooms as constructed; verify critical dimensions; and examine supporting structure and other conditions under which elevator work is to be installed.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions.

	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing: On completion of elevator installation and before permitting elevator use (either temporary or permanent), perform acceptance tests as required and recommended by ASME A17.1/CSA B44 and by governing regulations and agencies.
	B. Operating Test: Load each elevator to rated capacity and operate continuously for 30 minutes over full travel distance, stopping at each level and proceeding immediately to the next. Record temperature rise of elevator machine during 30-minute test...
	C. Advise Owner, Construction Manager, and authorities having jurisdiction in advance of dates and times that tests are to be performed on elevators.

	3.4 PROTECTION
	A. Temporary Use: Comply with the following requirements for each elevator used for construction purposes:
	1. Provide car with temporary enclosure, either within finished car or in place of finished car, to protect finishes from damage.
	2. Provide strippable protective film on entrance and car doors and frames.
	3. Provide padded wood bumpers on entrance door frames covering jambs and frame faces.
	4. Provide other protective coverings, barriers, devices, signs, and procedures as needed to protect elevator and elevator equipment.
	5. Do not load elevators beyond their rated weight capacity.
	6. Engage elevator Installer to provide full maintenance service. Include preventive maintenance, repair or replacement of worn or defective components, lubrication, cleanup, and adjustment as necessary for proper elevator operation at rated speed and...
	7. Engage elevator Installer to restore damaged work, if any, so no evidence remains of correction.  Return items that cannot be refinished in the field to the shop, make required repairs and refinish entire unit, or provide new units as required.


	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate, adjust, and maintain elevator(s).
	B. Check operation of elevator with Owner’s personnel present before date of Substantial Completion and again not more than one month before end of warranty period. Determine that operation systems and devices are functioning properly.

	3.6 MAINTENANCE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 36 months' full maintenance by skilled employees of elevator Installer. Include monthly preventive maintenance, repair, or replacement of worn or de...
	1. Perform maintenance during normal working hours.
	2. Include 24-hour-per-day, 7-day-per-week emergency callback service with response time of two hours or less.




	210513 - Common Motor Requirements for Fire Suppression Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.
	B. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40  C and at altitude of 7T1000 m7T above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering ...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multi-Speed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multi-Speed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Re-greasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	K. Enclosure Material: Cast iron for motor frame sizes 324T  and larger; rolled steel for motor frame sizes smaller than 324T .

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motor Used with Reduced-Voltage and Multi-Speed Controllers: Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motor Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multi-Speed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset whe...


	PART 3 -  EXECUTION (NOT USED)

	210517 - Sleeves and Sleeve Seals for Fire-Suppression Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems.”
	4. Division 21 Section “Fire-Suppression Standpipes.”
	5. Division 21 Section “Electrical Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 – PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel collar; zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped and smooth outer surface with nailing flange for attaching to wooden forms.

	2.2 SLEEVE-SEAL SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates: Carbon steel or Stainless steel.
	3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating or Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Presealed Systems.

	B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match piping OD.

	2.4 GROUT
	A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink; recommended for interior and exterior applications.
	C. Design Mix: 6T34.5-MPa6T, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 – EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 6T25-mm6T annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs and concrete walls as new slabs and walls are constructed.
	1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
	2. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 6T50 mm6T above finished floor level.

	3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 6T6.4-mm6T annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for size, depth, and location of joint. Comply with requirements for sealants specified in Division 07 Section "Joint Sealants."

	E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Division 07 Section "P...

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assemble sleeve-seal system components, and install in annu...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.

	3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls Above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves and Galvanized-steel-pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.


	3. Concrete Slabs above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-pipe sleeves.

	4. Interior Partitions:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-sheet sleeves.





	210518 - Escutcheons for Fire-Suppression Piping
	PART 1 – GENERAL
	1.1   RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Foam-Water Systems.”
	3. Division 21 Section “Fire-Suppression Standpipes.”
	4. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	5. Division 21 Section “Electric Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 - PRODUCTS
	2.1 ESCUTCHEONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and setscrew fastener.
	C. One-Piece, Deep Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	D. One-Piece, Stamped Steel Type: With chrome-plated finish and spring-clip fasteners.
	E. Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with concealed hinge and setscrew.
	F. Split-Plate, Stamped Steel Type: With chrome-plated finish, concealed and exposed-rivet hinge and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
	B. Split-Casting Floor Plates: Cast brass with concealed hinge.


	PART 3 – EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings and finished floors.
	B. Install escutcheons with ID (inside diameter) to closely fit around pipe, tube, and insulation of piping and with OD (outside diameter) that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	d. Bare Piping in Unfinished Service Spaces:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	e. Bare Piping in Equipment Rooms:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	210520 - Hangers and Supports for Fire Protection Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Pipe rings.
	4. Concrete anchors.
	5. Fasteners.
	6. Pipe stands.
	7. Equipment supports.
	8. Hanger rods.

	B. Related Sections:
	1. Division 21 Section “Wet Pipe Sprinkler Systems.”


	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Utilize an installer having demonstrated experience on projects of similar size and complexity and possessing documentation proving successful completion of sprinkler system training.
	B. Hangers and supports for fire protection piping shall be listed and labeled by Underwriters Laboratories and FM Global.
	C. Steel pipe hangers and supports shall have the manufacturer’s name, part number, and applicable size stamped in the part itself for identification.
	D. Hangers and supports shall be designed and manufactured in conformance with MSS SP 58.
	E. Supports for sprinkler piping shall be in conformance with NFPA 13.
	F. Regulatory Requirements and Approvals: Provide hangers and supports that comply with requirements of the following:
	1. NFPA 13, “Standard for the Installation of Sprinkler Systems.”
	2. NFPA 14, “Standard for the Installation of Standpipe and Hose Systems.”
	3. NFPA 2001, “Clean Agent Fire Extinguishing Systems.”
	4. NFPA 11, “Deluge Foam-Water Sprinkler Systems and Foam-Water Spray Systems.”
	5. NFPA-16, “Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.

	G. Certifications: Provide letters of certification as follows.
	1. Installer will utilize skilled workers holding a trade qualification license or equivalent or apprentices under the supervision of a licensed tradesperson.

	H. The components of hanger assemblies that directly attach to the pipe or to the building structure except steel hanger rods shall be listed by UL and approved by FM Global.
	I. Non-ferrous components that have been proven by fire tests to be adequate for hazard application shall be listed for the purpose.
	J. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer / supplier but in no case less than one year ...

	1.4 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings, include rated capacities and include section modules information for trapeze hangers.
	B. Shop Drawings: All hanger types and locations shall be indicated on the shop drawings.

	PART 2 – PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	2.2 HANGERS AND SUPPORT PIPING
	A. Trapeze Hangers:
	1. The minimum size of steel angle or pipe span between purlins or joists shall be such that section modulus shall not exceed section modulus of trapeze member as shown in the NFPA-13.

	B. The trapeze member shall be secured to prevent slippage.
	C. All components of each hanger assembly that attaches to the trapeze member shall be sized to support the suspended sprinkler pipes in accordance with NFPA-13.
	D. Any other sizes or shapes giving greater section modulus shall be acceptable.

	2.3 HANGER RODS
	A. Hanger rods shall be of 8mm diameter for pipes 25-100 mm diameter and 13 mm diameter for pipes 150 – 250 mm diameter except where pitch of the branch line pipes is 150 mm in 300 mm or greater.

	2.4 FASTENERS IN CONCRETE
	A. The listed inserts in concrete and listed post-installed anchors to support hangers shall be used for mains and branch lines.
	B. Post-installed anchors shall not be used in cinder concrete except for branch lines where the post-installed anchors are alternated with through-bolts or hangers attached to beams.
	C. Post-installed anchors shall be installed in a horizontal position in the sizes of concrete beams.
	D. Holes for post-installed anchors in the side of beams shall be above the centerline of the beam or above the bottom reinforcement steel rods.
	E. Holes for post-installed anchors used in the vertical position shall be drilled to provide uniform contact with the shield over its entire circumference.
	F. The depth of the post-installed anchor hole shall not be less than specified for the type of shield used.

	2.5 POWDER DRIVEN STUDS
	A. Powder-driven studs, welding studs and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increase couplings shall be attached directly to the powder-driven studs.

	2.6 FASTENERS IN STEEL
	A. Powder-driven studs, welding studs, and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increaser couplings shall be attached directly to the powder-driven studs or welding studs.
	D. Welding studs or other hanger parts shall not be attached by welding to steel less than U.S. Standard, 12 gauge 7T2.78 mm7T.

	2.7 COPPER TUBING SUPPORTS
	A. Hangers shall be sized to fit copper tubing outside diameters.
	1. Adjustable steel swivel ring (band type) hanger.
	2. Malleable iron ring hanger, B-Line B3198RCT or hinged ring hanger.
	3. Malleable iron split-ring hanger with eye socket.
	4. Adjustable steel clevis hanger.


	2.8 ACCESSORIES
	A. Hanger rods shall be threaded at both ends or continuous threaded rods of circular cross section.  Use adjusting locknuts at upper attachments and hangers.  No wire, chain, or perforated straps are allowed.

	2.9 FLEXIBLE SPRINKLER HOSE FITTINGS
	A. Listed flexible sprinkler hose fittings and their anchoring components intended for use in installations connecting the sprinkler system piping to sprinklers shall be installed in accordance with the requirements of the listing, including any insta...
	B. Where flexible hose fittings exceed 1.83 m in length and are supported by a suspended ceiling a hanger(s) attached to the structure shall be required to ensure that the maximum unsupported length does not exceed  7T1.83 m7T.
	C. Where flexible sprinkler hose fittings are used to connect sprinklers to branch lines in suspended ceilings, a label limiting relocation of the sprinkler shall be provided on the anchoring component.
	D. Relocation of flexible sprinkler hose fittings shall only be performed by qualified and licensed individuals.


	PART 3 – EXECUTION
	3.1 HANGERS
	A. Sprinkler piping shall be substantially supported from the building structure, which must support the added load of the water-filled pipe plus a minimum of 7T114 kg7T applied at the point of hanging, except when pipes are supported in accordance wi...
	B. Trapeze hangers shall be used where necessary to transfer loads to appropriate structural members.
	C. Powder-driven studs shall not be used in steel of less than 19mm total thickness.
	D. Fasteners used to support sprinkler system piping shall not be attached to ceiling of gypsum or other similar soft material.
	E. Hangers for supporting copper or steel sprinkler pipes shall be either galvanized or provided with insulating materials.
	F. Sprinkler pipes shall be supported either from the building structure or from the ductwork supports when sprinkler pipes are installed below ductwork provided the ductwork supports are capable of supporting ductwork and load specified in the Paragr...
	G. Distance between a hanger and the centerline of an upright sprinkler shall not be less than 65mm.
	H. Do not support piping from other pipes, ductwork or other equipment that is not in building structure.
	I. The unsupported length between the end sprinkler in a pendent position or drop nipple and the last hanger on the branch line shall not be greater than  7T305 mm7T for steel pipe or  7T152 mm7T for copper pipe.
	J. The cumulative horizontal length of an unsupported armover to a sprinkler, sprinkler drop, or sprig shall not exceed  7T610 mm7T for steel pipe or  7T305 mm7T for copper tube or armover to sprinkler in the pendent portion when the system pressure e...

	3.2 SUPPORT OF RISERS
	A. Risers shall be supported by riser clamps or by hangers located on the horizontal connections within  7T610 mm7T of the centerline of the riser.
	B. Riser clamps supporting risers by means of set screws shall not be used.
	C. Riser clamps anchored to walls using hanger rods in the horizontal position shall not be permitted to vertically support risers.

	3.3 MULTI-STORY BUILDINGS
	A. In multistory buildings, riser supports shall be provided at the lowest level, at each alternate level above, above and below offsets and at the top of the riser.
	B. Supports above the lowest level shall also restrain the pipe to prevent movement by an upward thrust where flexible fittings are used.
	C. The risers offset and/or do not rise from the ground, the first ceiling level above the offset shall constitute the first level of riser support.
	D. Distance between supports for risers shall not exceed  7T7.6 m7T.

	3.4 PIPE STANDS
	A. Pipe stands shall be sized to support a minimum of 5 times the weight of the water-filled pipe, plus 7T114 kg7T.
	B. Where pipe stands are utilized, they shall be approved.

	3.5 CONCRETE INSERTS
	A. Provide inserts for placement in formwork before concrete is poured.
	B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	C. Where concrete slabs form finished ceilings, provide inserts to be flush with slab surface.
	D. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 100mm.

	END OF SECTION 210520


	210548 - Vibration and Seismic Controls
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 DESCRIPTION
	A. Water based fire protection systems shall be protected against damage from earthquakes.  Earthquake bracing and restraints on the piping shall be installed such that spray pattern of the sprinklers are not obstructed.
	B. Listed flexible pipe couplings joining grooved end pipe shall be provided as flexure joints to allow individual sections of piping 6T65 mm6T or larger to move differentially with the individual sections of the building to which it is attached.  Cou...
	C. Flexible couplings for drops to hose lines, rack sprinklers, and mezzanines shall be installed regardless of pipe sizes as follows:
	1. Within 6T610 mm6T of the top of the drop.
	2. Within 6T610 mm6T above the uppermost drop support attachment, where drop supports are provided to the structure, rack, or mezzanine.
	3. Within 6T610 mm6T above the bottom of the drop where no additional drop support is provided.
	4. An approved seismic separation assembly shall be installed where sprinkler piping, regardless of size, crosses building seismic separation joints at ground level and above.  Seismic separation assemblies shall consist of flexible fittings or flexib...


	1.3 SUMMARY
	A. This Section includes the following:
	1. Restraining braces.
	2. Factory finishes.


	1.4 DEFINITITIONS
	A. UBC:  Uniform Building Code.
	B. SDB:  Seismic Design for Building.
	C. SBC:  Saudi Building Code.
	D. ICC ES:  ICC Evaluation Service.

	1.5 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:
	1. Site Class as Defined in the UBC:  Seismic zone.


	1.6 SUBMITTALS
	A. Refer to Division 01 Section “Submittal Procedure”.
	B. Product Data: For the following:
	1. Include rated load, rated deflection and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an evaluation service member of ICC-ES, UBC or SDB and an agency acceptable to Local Civil Defense.
	b. Annotate to indicate application of each product submitted and compliance with requirements.


	C. Delegated-Design Submittal: For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible fo...
	1. Design Calculations: Calculate static and dynamic loading due to equipment weight and operation, seismic forces required to select vibration isolators, seismic restraints, and for designing vibration isolation bases.
	2. Seismic-Restraint Details:
	a. Design Analysis: To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
	b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the restrained items and to the structure. Show attachment locations, methods and spacings.  Identify components, list their strengths, and indicate directions and v...
	c. Pre-Approval and Evaluation Documentation: By an evaluation service member of Uniform Building Code or Seismic Design for Buildings and an agency acceptable to Local Civil Defense, showing maximum ratings of restraint items and the basis for approv...


	D. Welding certificates.
	E. Qualification Data: For professional engineer and testing agency.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to Loca...
	B. Comply with seismic-restraint requirements in the Saudi Building Code and NFPA 13 unless requirements in this Section are more stringent.
	C. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval by another agency acceptable to Local Civil Defense, showing maximum seismic-restraint ratings.  Ratings based on independen...
	E. Comply with all the seismic bracing and earthquake protection requirements of NFPA-13, “Standard for the Installation of Sprinkler Systems.”
	F. Uniform Building Code.
	G. Seismic Design For Building.
	H. Saudi Building Code.
	I. Local Civil Defense.

	PART 2 – PRODUCTS
	2.1 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work.
	B. General Requirements for Restraint Components: Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and wi...
	D. Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod.
	E. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	F. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	G. Resilient Isolation Washers and Bushings: One-piece, molded, oil and water-resistant neoprene, with a flat washer face.
	H. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ...
	I. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for inte...

	2.4 FACTORY FINISHES
	A. Finish:
	1. Manufacturer's standard prime-coat finish ready for field painting.
	2. Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	a. Powder coating on springs and housings.
	b. All hardware shall be galvanized.  Hot-dip galvanized metal components for exterior use.
	c. Baked enamel or powder coat for metal components on isolators for interior use.
	d. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.



	PART 3 – EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	B. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.
	C. Provide minimum of 50 mm clearance for pipes DN 25-65 diameter and 100 mm for pipes DN 100 and larger around pipes extending through walls, floors and foundations including drain and fire department connection.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Comply with all seismic requirements per NFPA-13.
	B. Equipment Restraints:
	1. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 6T3.2 mm6T.
	2. Install seismic-restraint devices using methods approved by an evaluation service member of ICC-ES and an agency acceptable to Local Civil Defense providing required submittals for component.

	C. Piping Restraints:
	1. Comply with requirements in MSS SP-127 and NFPA 13 and NFPA-14.
	2. Space lateral supports a maximum of 6T12 m6T o.c., and longitudinal supports a maximum of 6T24 m6T o.c.
	3. Brace a change of direction longer than6T 3.7 m6T.

	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to Local Civil Defense providing required submittals for component.
	F. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	G. Wire used for restraint shall be located within 6T610 mm6T of a hanger.  The hanger closest to a wire restraint shall be of a type that resists upward movement of a branch line.
	H. Branch lines shall be laterally restrained.  The end sprinkler on a line shall be restrained against excessive vertical and lateral movement.
	I. Where the branch lines are supported by rods less than 6T152 mm6T long measured between the top of the pipe and the point of attachment to the building structure.
	J. Sprigs 6T1.2 m6T or longer shall be restrained against lateral movement.
	K. Drilled-In Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...



	210553 - Identification for Fire Protection and Equipment
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve tags.
	5. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed content for each label.
	D. Valve Schedules: Valve numbering scheme.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each piping system to include in maintenance manuals.

	PART 2 – PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Letter Color: White.
	3. Background Color: Red.
	4. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	5. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	6. Fasteners: Stainless-steel rivets or self-tapping screws.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment-Label Schedule: For each item of equipment to be labeled, on 6TA46T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Sect...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multi-layer, multi-color, plastic labels for mechanical engraving, 6T3.2 mm6T thick, with predrilled holes for attachment hardware.
	B. Letter Color: White.
	C. Background Color: Red.
	D. Maximum Temperature: Able to withstand temperatures up to 6T71  C6T.
	E. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	F. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Pre-printed, color-coded, with lettering indicating service and showing flow direction.
	B. Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe-Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; pipe size; and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size: At least 6T38 mm6T high.

	D. Pipe-Label Colors:
	1. Background Color:  Red.
	2. Letter Color:  White.


	2.4 VALVE TAGS
	A. Valve Tags: Stamped or engraved with 6T6.4-mm6T letters for piping-system abbreviation and 6T13-mm6T numbers.
	1. Tag Material: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Fasteners: Brass beaded chain.
	3. Valve Tag Color: Red.
	4. Letter Color: White.

	B. Valve Schedules: For each piping system, on 6TA46T bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and varia...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.5 WARNING TAGS
	A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size: Approximately 6T100 by 178 mm6T.
	2. Fasteners: Brass grommet and wire.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Yellow background with black lettering.



	PART 3 – EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents and incompatible primers, paints and encapsulants.

	3.2 LABEL INSTALLATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install or permanently fasten labels on each major item of mechanical equipment.
	D. Locate equipment labels where accessible and visible.
	E. Piping Color Coding: Painting of piping is specified in Division 09 Section "High-Performance Coatings."
	F. Stenciled Pipe-Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping system.
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	G. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection excluding short takeoffs.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 6T15 m6T along each run.  Reduce intervals to 6T7.6 m6T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.3 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems.  List tagged valves in a valve-tag schedule.
	B. Valve-Tag Application Schedule: Tag valves according to size, shape and with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
	1. Valve-Tag Size and Shape:
	a. Fire-Suppression Standpipe: 6T38 mm6T, round.
	b. Wet-Pipe Sprinkler System: 6T38 mm6T, round.
	c. Dry-Pipe Sprinkler System: 6T38 mm6T, round.
	d. Foam Water System: 6T38 mm6T, round.
	e. Clean-Agent Fire Extinguishing System: 6T38 mm6T, round.



	3.4 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.  Signage shall be in English and in local language.



	211100 - Facility Fire-Suppression Water Service Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fire-suppression water-service and underground piping and related components outside the building and service entrance piping through wall into the building and private site fire hydrants.
	B. Utility-furnished products that will be furnished to the site, ready for installation.
	C. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for fire-suppression standpipes inside the building.
	2. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe fire-suppression sprinkler systems inside the building.
	3. Division 21 Section "Foam-Water Systems" for AFFF piping.
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps and pressure-maintenance pumps.
	5. Division 21 Section “Common Work Results for Fire Suppression.”


	1.3 REFERENCES
	A. ASME – American Society of Mechanical Engineers:
	1. B16.1 Cast Iron Pipe Flanges and Flanged Fittings
	2. B16.4 Gray Iron Threaded Fittings

	B. ASTM – American Society of Testing and Materials:
	1. A48 Specification for Gray Iron Castings
	2. A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped Zinc - Coated Welded and Seamless (Replaces A120)
	3. A536 Specification for Ductile Iron Castings
	4. B62 Specification for Composition Bronze or Ounce Metal Castings
	5. D2774 Standard Practice for Underground Installation of Thermoplastic Pressure Piping
	6. F417 Standard Specification for Polyethylene (PE) Plastic Pipe (S.D.R. – PR) Based on Outside Diameter
	7. F477 Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	C. AWWA – American Water Works Association:
	1. C11.1 Rubber Gasket Joints for Ductile Iron Pipe and Fittings
	2. C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C105 Polyethylene Encasement for Ductile-Iron Piping for Water and Other Liquids
	4. C110 Ductile-Iron and Gray-Iron Fittings, 75 mm Through 1220 mm, for Water and Other Liquids
	5. C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	6. C115 Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	7. C116 Standard for Protective Fusion-Bonded Epoxy Coating for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service
	8. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water and Other Liquids
	9. C153/A21.53 Ductile-Iron Compact Fittings, 75 mm Through 406 mm, for Water and Other Liquids
	10. C207 Steel Pipe Flanges for Waterworks Service - Sizes 100 mm Through 3,600 mm.
	11. C500 Metal-Seated Gate Valves for Water Supply Service
	12. C502 Dry-Barrel Fire Hydrants
	13. C504 Rubber-Seated Butterfly Valves
	14. C509 Resilient-Seated Gate Valves for Water Supply Service
	15. C512 Air-Release, Air/Vacuum, and Combination Air Valves for Waterworks Service
	16. C515 Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Service
	17. C550 Protective Epoxy Interior Coating for Valves and Hydrants
	18. C600 Standard for Installation of Ductile-Iron Water Mains and Their Appurtenances
	19. C651 Disinfecting Water Mains
	20. C800 Underground Service Line Valves and Fittings
	21. C906 Polyethylene (PE) Pressure Pipe and Tubing, 100 mm to 1600 mm Water Distribution and Transmission

	D. Saudi Building Code.
	E. NFPA – National Fire Protection Association:
	1. NFPA 24 Standard for the Installation of Private Fire Service Mains and Their Appurtenances
	2. NFPA 13 Standard for Sprinkler System Installation

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated, submit product data or manufacturers specifications including laboratory test reports and other data to show compliance with specifications including specified standards.
	B. Shop Drawings:
	1. Detail layout of underground service piping.

	C. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale.  Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	D. All pipe materials, valves, fittings, equipment, and accessories shall be submitted for approval.  Product data shall indicate the maximum allowable operating pressure of each component and any related manufacturing standard as appropriate.  Produc...
	E. Qualification Data: For qualified installer.
	F. Field quality-control reports.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approval necessary to conduct the work.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA-24.  Include “Contractors Material and Test Certificate for Underground Piping.”
	I. Test Reports: Submit test reports conducted on shop- and field-bolted and welded connections.  Include data on type(s) of tests conducted and test results.
	J. Operation and Maintenance Data: For water service and underground piping specialties to include in emergency, operation and maintenance manuals.
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection design files, calculations, manuals, operating instructions to agree with construction as actually accomplished.  The notation “As-Built” shall be entered in the r...
	2. The as-built files shall show the entire underground fire service layout upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping and underground fire main piping and fire hydrants including materials, hose threads, installation and testing.
	2. Codes and Standards: all work shall comply with the applicable portion of the most current edition of the AWWA Standards referenced in Section 1.03, and NFPA 13, NFPA 24, the most current edition of the IFC and IPC.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. The materials and practices comprising the work shall conform to this and other referenced specifications.  Where this specification conflicts with the requirements of another referenced specification, this specification shall prevail.
	D. All materials used shall not contain any asbestos fibers.
	E. All persons performing or supervising testing shall be qualified by either training or experience to perform such tests.
	F. All material and equipment shall be listed by UL and approved by FM.
	G. Comply with the "Approval Guide," published by FM Global, or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	H. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-suppression water-service piping.
	I. AWWA Publication: American Water Works Association.
	J. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	K. Pipe, fittings, valves and accessories shall be rated and listed for the maximum system pressure.  The use of pressure regulating valves shall not be permissible unless noted otherwise.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings and specialties from moisture and dirt.
	G. Damaged: Do not install damaged, dented or cracked piping and equipment; replace damaged units with new, non-damaged units.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Suppression Water Service Piping: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution...
	1. Notify Local Civil Defense, Insurance Underwriters, Construction Manager, and Owner no fewer than 1 day in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Fire Department, Insurance Underwriters, Construction Manager's, and Owner's written permission.



	PART 2 – PRODUCTS
	2.1 HIGH DENSITY POLYETHYLENE (HDPE) – UNDERGROUND FIRE SERVICE MAIN – PIPE AND FITTINGS
	A. All pipe sizes 100mm thru 250mm shall be single wall, smooth interior and exterior, type S, with the Manning’s “n” rating of 0.012.  The HDPE pipe shall be DR9, Class 200 rated for 13.8 bars and meet or exceed the standards issued by American Assoc...
	1. High Density Polyethylene (HPPE – PE100) Smooth Lined Pipe & Fittings shall be manufactured in accordance with requirements of ASTM F 714 and AWWA C 906, latest edition and FM Global approved.  Type S: This pipe shall have a full circular cross sec...
	2. High Density Polyethylene (HDPE) Smooth Lined Pipe shall be manufactured from virgin PE compounds which conform with the requirements of cell class 435400C as defined and described in ASTM D 3350.
	3. Minimum Pipe Stiffness (PS) at five percent deflection shall be as described in ASTM F 2306, Section 6.3 when tested in accordance with ASTM D2412.
	4. All HDPE Smooth Lined Pipe shall be certified through the AASHTO National Transportation Product Evaluation Program (NTPEP) 3rd Party Certification program.

	B. Fittings: The pipe and fittings shall be shown on drawings.  The fittings shall follow the ASTD 3261 standard specifications for Butt Heat Fusion welded.  The fittings shall meet the requirement of ASTM 3350.
	1. Fittings shall not reduce or impair the overall integrity or function of the pipe line system.
	2. Only the fittings supplied or recommended by the manufacturer shall be used.
	3. Fittings used shall be high density polyethylene fittings DR9 Class 200, 13.8 bar and shall be FM Global approved.

	C. Joints: Pipe joining shall be effected by compressing a gasket between a bell and a spigot, one of which is integrally wound onto the pipe wall with no external weld or fusion.
	1. Piping joints shall consist of in-line integral bell and spigot with rubber gasket that meets ASTM F477.
	2. Water tight joints shall be provided that meet laboratory test in accordance with ASTM Test Method.
	3. Pipe connections to HDPE manholes, fittings and structures shall have a smooth surface suitable for gasket sealing.
	4. End of closed profile pipe shall be factory sealed, to prevent leakage through the profile channel.
	5. Field cutting of closed-profile pipe (except solid wall pipe) shall not be permitted.


	2.2 GATE VALVES
	A. UL-Listed and FM-Approved Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. 6T1200-kPa6T, UL-Listed or FM-Approved, Iron, OS&Y Gate Valves:
	a. Description: Iron body and bonnet, bronze seating material.
	b. Standards: UL 262 and "Approval Guide," published by FM Global, listing.
	c. Pressure Rating: 6T12006T2T kPa2T minimum.
	d. End Connections: Flanged.
	e. Indicator Post Flange: Include on valves used with indicator posts.



	2.3 CHECK VALVES
	A. UL-Listed and FM-Approved Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: Swing-check type with pressure rating, rubber-face checks unless otherwise indicated, and ends matching piping.
	3. Standards: UL 312 and "Approval Guide," published by FM Global, listing.
	4. Pressure Rating: 6T1725 kPa6T (shall be rated for system pressure)


	2.4 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C 857, and made according to ASTM C 858.
	B. Ladder: ASTM A 36/A 36M, steel ladder; or PE-encased steel steps.
	C. Manhole: ASTM A 48/A 48M, Class No. 35A minimum tensile strength, gray-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	D. Manhole: ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	E. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  Include body anchor flange, light-duty cast-iron grate, bottom outlet and integral or field-installed bronze ball or clapper-type backwater valve.

	2.5 FIRE HYDRANTS
	A. UL and FM-Approved, Dry-Barrel Fire Hydrants:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Description: Freestanding, with one 6TDN 1156T and two 6TDN 656T outlets; and with 6T133-mm6T main valve, drain valve, and 6TDN 1506T flanged.  Hydrant shall have cast-iron body and compression-type valve opening against pressure and closing with p...
	3. Standards: UL 246 and "Approval Guide," published by FM Global, listing.
	4. Design: Base valve.


	2.6 FIRE-DEPARTMENT CONNECTIONS (BREECHING INLET)
	A. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 405.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 1200 kPa minimum.
	5. Body Material: Corrosion-resistant metal.
	6. Inlets: 2 Nos at 65 mm valve instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Bottom.
	13. Escutcheon Plate Marking: Similar to “AUTO SPKR & STANDPIPE” (Wet Risers).
	14. Finish: Polished chrome plated.
	15. Outlet Size:


	2.7 ALARM DEVICES
	A. General: UL 753 and "Approval Guide," published by FM Global, listing, of types and sizes to mate and match piping and equipment.
	B. Basis-of-Design Product: Subject to compliance with requirements, manufactured in.
	1. USA
	2. Approved equal.

	C. Water-Flow Indicators: Vane-type water-flow detector, rated for 6T2400-kPa6T working pressure; designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to provide isolated alarm and auxiliary contacts, 7...
	D. Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully open position.  Provide supervisory switches on all the control valves controlling water supplies.
	E. Pressure Switches: Single pole, double throw; designed to signal increase in pressure.

	2.8 CONCRETE
	A. Cast-in-place concrete for use in concrete thrust blocks, valve box and indicator post collars, and other concrete structures required by the contract drawings, shall conform to the requirements of Division 03, Section "Cast-in-Place Concrete".

	2.9 TAPPING
	A. Direct Tapping
	1. Direct tapping is not allowed.


	2.10 THRUST RESTRAINTS
	A. Cast-in-place concrete blocking, clamps and tie rods, shall conform to the requirements of Division 03 Section, "Cast-in-Place Concrete", SNL Standard Drawings, and construction drawings.  Steel or cast-iron hardware shall be fully coated with asph...
	B. Restrained flange adapters shall be made of ductile iron conforming to ASTM A536 and have flange bolt circles that are compatible with ANSIAWWA C115/A21.15.  Restraint for the flange adapter shall consist of a plurality of individually actuated gri...


	PART 3 – EXECUTION
	3.1 EARTHWORK
	A. Comply with excavating, trenching and backfilling requirements in Division 31 Section "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General: Provide water pipe of the size, type and class specified and install at the locations and to the elevations and grades indicated on the contract drawings.
	B. Pipe installation shall be in accordance with the applicable provisions or requirements of the following specifications, drawings and references:
	1. Division 31 Section, “Earthwork”.
	2. Ductile iron pipe installation shall conform to AWWA C600.  Where indicated on the contract drawings, pipe shall be encased in polyethylene film according to AWWA C105.
	3. Install detectable warning tape that can be detected by a standard metal pipe locator on all water line per Division 31, “Earthwork”.

	C. The installation of the fire protection line shall conform to NFPA 24, NFPA 13, and Local Civil Defense requirements.  Fire protection lines shall terminate inside the building with a flange and spigot piece.  The spigot piece shall be plumb with t...
	D. Immediately prior to laying, each pipe section shall be visually inspected for defects or damage.  Any damaged or defective pipe section shall not be used.  Each pipe section shall be cleaned so that the interior and joining surfaces of the pipe ar...
	E. Pipe shall be laid on a smoothly graded prepared subgrade soil foundation true to alignment and grade as indicated on the contract drawings.  The allowable vertical and horizontal tolerance from drawing elevations and alignment shall be 50 mm.  Bel...
	F. Trenching and Backfill:
	1. Trench Type 4: Unless otherwise shown on the drawings the trench for pipe installation shall be Type 4 as defined by AWWA C600.  Pipe bedded in 100 mm of sand, gravel, or crushed stone.  Maximum size of pipe bedding material shall not exceed 13 mm ...
	2. HDPE – PE100 Pipe: The trench width from the bottom of pipe to 305 mm above top of pipe shall not exceed the outside diameter plus 610 mm.  The pipe haunch shall be backfilled so no voids exist and than backfilled in 200 mm maximum lifts.  Unless o...
	3. Minimum depth of cover for water lines shall be 1.5 m from the top of pipe to finished grade (depth of cover shall match existing piping system). Unless otherwise indicated on the contract drawings.
	4. When it is necessary to deflect ductile iron pipe for changes in horizontal or vertical alignment, the amount of deflection shall not exceed 2/3 of the manufacturer's recommended maximum deflection.  A fitting or several shorter lengths of pipe sha...

	G. Joints:
	1. Flanged Joints: Clean the flanged ends to be joined immediately prior to joining.  Only one gasket shall be permitted in a flange joint.  Nuts shall be tightened similar to mechanical joints to within the torque range recommended by the pipe manufa...
	2. Hardware: All nuts and bolts utilized in underground pipe connections shall be stainless steel, high-strength, cast-iron or high-strength, high-grade steel and shall be of the proper size and type for the application in which they are utilized.  Al...

	H. Comply with NFPA 24 for fire-service-main piping materials and installation.
	I. Install HDPE, water-service piping according to AWWA C906 and AWWA M41.
	1. Install encasement for piping according to ASTM A 674 or AWWA C105.

	J. Install piping by tunneling or jacking, or combination of both, under streets and other buildings and obstructions that cannot be disturbed.  Pipes shall be installed in covered trenches when installed under buildings.
	K. Extend fire-suppression water-service piping and connect to water-supply source and building fire-suppression water-service piping systems at locations and pipe sizes indicated.
	1. Terminate fire-suppression water-service piping at building wall until building-water-piping systems are installed. Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to building's fire-suppression water...

	L. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.  Where possible, thrust blocks shall be placed so that...
	M. Comply with requirements in Division 21 Sections for fire-suppression-water piping inside the building.
	N. Install sleeves for piping penetrations of walls, ceilings and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	O. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure rating same as or higher than systems pressure rating for aboveground applications unless otherwise indicated.
	B. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656Tand larger end connections.
	C. Ream ends of tubes and remove burrs.
	D. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes and fittings before assembly.
	E. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with bolts according to ASME B31.9.
	F. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with OD, and with system working pressure.
	G. Do not use flanges or unions for underground piping.

	3.4 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints.  Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.
	2. Locking mechanical joints.
	3. Set-screw mechanical retainer glands.
	4. Bolted flanged joints.
	5. Heat-fused joints.
	6. Pipe clamps and tie rods.

	B. Install anchorages for tees, plugs and caps, bends, crosses, valves and hydrant branches in fire-suppression water-service piping according to NFPA 24 and the following:
	1. Gasketed-Joint, Ductile-Iron, Water Service Piping: According to AWWA C600.
	2. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

	C. All thrust restraint shall be accomplished by mechanical means unless shown otherwise on the contract drawings. Provide mechanical joint restraints at all tees, plugs, caps, bends, reducers, valves and other mechanical joint fittings.  Concrete blo...
	1. Concrete blocking shall be installed in accordance to the requirements of Division 03 Section, "Cast-in-Place Concrete".  Blocks shall be placed in the general shape and to the minimum dimensions indicated on the standard drawings, and shall be pla...
	2. Installation of Mechanical Joints per AWWA C600
	a. Clean the socket and plain end.  Lubrication and additional cleaning should be provided by brushing both the gasket and plain end with soapy water or an approved pipe lubricant meeting the requirements of ANSI/AWWA C111/A21.11, just prior to slippi...
	b. Insert the pipe into the socket and press the gasket firmly into the gasket recess.  Keep the joint straight during assembly.
	c. Push the gland toward the socket and center it around the pipe with the lip against the gasket.  Insert bolts and hand tighten nuts.  Make deflection after joint assembly but before tightening.
	d. Tighten the bolts to the normal range of bolt torque as indicated in the table below while at all times maintaining approximately the same distance between the gland and the face of the flange at all points around the socket.  This can be accomplis...


	D. Hydrants shall be set on flat stones or concrete slabs and shall be provided with small stones (or the equivalent) placed about the drain to ensure drainage.
	E. Where soil is of such a nature that the hydrants will not drain properly or where groundwater stands at levels above that of the drain, the hydrant drain shall be plugged at the time of installation.  If the drain is plugged, hydrants in service sh...
	F. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.5 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. UL-Listed and FM-Approved Gate Valves: Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	C. UL-Listed and FM-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
	D. MSS Valves: Install as component of connected piping system.
	E. Corporation Valves and Curve Valves: Install each underground curb valve with head pointed up and with service box.
	F. Support valves and piping, not direct buried, on concrete piers.  Comply with requirements for concrete piers in Division 03 Section "Cast-in-Place Concrete."
	G. Where the valve operating nut is at a depth greater than 1 meter below the valve box cover, an extension stem shall be installed in the box with the required size square wrench nut.  Extension stems shall be equipped with a minimum of one stem guid...

	3.6 FIRE HYDRANT INSTALLATION
	A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. Wet-Barrel Fire Hydrants: Install with valve below frost line.  Provide for drainage.
	C. AWWA Fire Hydrants: Comply with AWWA M17.
	D. UL-Listed and FM-Approved Fire Hydrants: Comply with NFPA 24.
	Install fire hydrants at the locations indicated and as detailed on the contract drawing, and in accordance with AWWA C600.  Hydrants shall be set plumb and true to the elevations indicated, with the center of the lowest nozzle at least 406 mm above s...
	E. Bollards shall be installed around fire hydrants as required by the construction drawings or per the SNL standard drawings referenced in the contract documents.

	3.7 FIRE-DEPARTMENT CONNECTION BREECHING INLETS INSTALLATION
	A. Install ball drip valves at each check valve for fire-department connection to mains.
	B. Install protective pipe bollards on two sides of each fire-department connection.  Pipe bollards are specified in Division 05 Section "Metal Fabrications."

	3.8 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision.  Underground valves with valve box do not require supervision.
	B. Supervisory Switches: Supervise valves in open position.
	1. Valves: Grind away portion of exposed valve stem.  Bolt switch, with plunger in stem depression, to OS&Y gate-valve yoke.

	C. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant.  Install switch.
	D. Water-Flow Indicators: Install in water-service piping in vault.  Select indicator with saddle and vane matching pipe size.  Drill hole in pipe, insert vane, and bolt saddle to pipe.
	E. Connect alarm devices to building's fire-alarm system.  Wiring and fire-alarm devices are specified in Division 28 Sections.

	3.9 CONNECTIONS
	A. Connect fire-suppression water-service piping to interior fire-suppression piping.

	3.10 FIELD QUALITY CONTROL
	A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described below.
	B. Underground pipes including water supply to the system riser and lead-in connection to the system riser shall be completely flushed.  The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.
	C. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	D. Hydrostatic Tests: All piping shall be tested hydrostatically at  6T13.8 bar6T or  6T3.5 bar6T in excess of working pressure, whichever is greater and shall maintain that pressure at  6T0.35 bar6T for 2 hours.
	1. Pressure loss shall be determined by a drop in gauge pressure or visual leakage. Maximum allowable leakage is 6T1.89 L6T per hour per 100 joints.  Remake leaking joints with new materials and repeat test until leakage is within allowed limits.
	2. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	3. Each hydrant shall be fully opened and closed under system water pressure.
	4. All control valves shall be closed and opened under system pressure to ensure proper operation.

	E. Prepare contractor material and test certificate for underground piping.  Submit signed copy of certificate by the installing contractor and Owner’s representative for record.

	3.11 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground fire-suppression water-service piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 31 S...

	3.12 CLEANING
	A. Underground piping, from the water supply to the system riser and lead-in connections to the system riser shall be completely flushed before the connection is made to downstream fire protection system piping.
	B. The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.  The minimum rate of flow shall be not less than one of the following:
	1. Hydraulically calculated water demand flow rate of the system, including any hose requirements.
	2. Flow necessary to provide a velocity of 3 m/sec.
	3. Maximum flow rate available to the system under fire conditions.

	C. Provision shall be made for the proper disposal of water used for flushing or testing.
	D. Clean and disinfect fire-suppression water-service piping as follows:
	1. Purge new piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for three hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	E. Prepare reports of purging and disinfecting activities.

	3.13 PIPING SCHEDULE
	A. Underground fire-suppression water-service piping 6TDN 200 to DN 2506T shall be the following:
	1. HDPE pipe; fittings; glands, gaskets and bolts; and gasketed joints.


	3.14 VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	B. Underground fire-suppression water-service shutoff valves 6TDN 1006T and larger shall be one of the following:
	1. 6T1725-kPa6T, UL-listed or FM-approved, iron, OS&Y gate valves.
	C. Fire-suppression water-service check valves 6TDN 1006T and larger shall be one of the following:
	1. UL-listed or FM-approved check valves.


	3.15 HYDROSTATIC TESTING
	A. New water line installations shall be hydrostatically tested in accordance with AWWA C600 for ductile-iron pipe.
	B. All temporary plugs, taps, thrust restraints, gauges and other necessary testing equipment must meet the same nationally recognized standards as listed in Part 2 - Products. They shall be provided by the Contractor and shall be subject to approval ...
	C. New lines shall be tested without being connected to existing lines.
	D. Hydrostatic test pressure for new lines shall be 10.3 bars or 1.5 times the normal working pressure of the line, whichever is greater.  In addition, test pressure for new fire lines, as defined above, shall be a minimum of 13.8 bars or 1.3 bars in ...
	E. The allowable testing leakage rate for fire mains shall be calculated in accordance with NFPA-24.  The new waterline may be accepted if the total test leakage is less than the calculated allowable leakage.  If the actual leakage is greater than the...
	F. The Contractor shall submit a calculation and the data sheet for each test, showing all data and measured quantities, including the actual leakage, the location of each test section, and a calculation of the allowable leakage for the test section. ...



	211200 - Fire Suppression Standpipes
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings and specialties.
	2. Fire-protection valves.
	3. Hose connections.
	4. Hose stations.
	5. Hose valve cabinets.
	6. Fire hose reel cabinets.
	7. Fire department connections.
	8. Alarm devices.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Fire-Alarm System" for alarm devices not specified in this Section.
	5. Division 22 section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 kPa6T.
	B. Standard Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure 6T1200 kPa6T maximum.

	1.4 SYSTEM DESCRIPTIONS
	A. Automatic Wet-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Has open water-supply valve with pressure maintained and is capable of supplying water demand.
	B. Manual Dry-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Does not have permanent water supply.  Piping is dry/empty.  Water must be pumped into standpipe system to satisfy demand.

	1.5        PERFORMANCE REQUIREMENTS
	A. Standard-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T2400-kPa6T minimum working pressure.
	C. Fire-suppression standpipe design shall be approved by authorities having jurisdiction.
	1. Minimum residual pressure at each hose-connection outlet is as follows:
	a. 6TDN 406T Hose Connections: 6T450 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T690 kPa6T.

	2. Maximum residual pressure at required flow at each hose-connection outlet is as follows unless otherwise indicated:
	a. 6TDN 256T Hose Connections: 6T690 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T1200 kPa6T.

	D. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the fire-suppression standpipes shall withstand the effects of earthquake motions determined according to NFPA 1...

	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For fire-suppression standpipes.  Include plans, elevations, sections, details, and attachments to other work.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval.  The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the ...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings and hydraulic calculations to the Engineer for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, and Saudi Building Code for working plans and shall include drawings showing the location of all equipment controls, piping, valves and drains.  The shop drawings ...


	C. Coordination Drawings: Fire-suppression standpipes, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.

	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Standpipe Drawings: Working plans, prepared according to NFPA 14, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Permits: Prior to start of installation, Contractor shall submit copies of all permits and approvals necessary to conduct this work.
	G. Welding certificates.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 14 and Saudi Building Code.  Include "Contractor's Material and Test Certificate for Aboveground Piping" ...
	I. Field quality-control reports.
	J. Operation and Maintenance Data:
	1. For fire-suppression standpipes specialties to include in emergency, operation, and maintenance manuals.
	2. For standpipe specialties to include in emergency, operation, and maintenance manuals.  Submit components of system servicing requirements, inspection data, replacement parts numbers and availability, and copy of NFPA-25, “Standard for Inspection, ...
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating all the changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	L. After completing a sprinkler system installation, the Contractor shall submit to the Local Civil Defense a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing fire-suppression standpipes and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow ...
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. All materials and equipment shall be UL listed.
	C. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Standards: Fire-suppression standpipe equipment, specialties, accessories, installation, and testing shall comply with NFPA 14, "Installation of Standpipe and Hose Systems."
	F. Comply with the requirements of the local authorities having jurisdiction including the following codes with any local amendments:
	1. Saudi Building Code.
	2. Local Civil Defense.

	G. All standpipe system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the Ufull warrantyU time, which is standard with the manufacturer and/or supplier, but in no case less than on...
	H. Piping, fittings, valves and specialty valves shall be rated for the maximum system working pressure.  Use of pressure regulating valves shall not be permissible, unless noted otherwise.

	1.8        COORDINATION
	A. Coordinate layout and installation of standpipe system with work of all other trades.
	B. Placement of fire hose valves and risers shall comply with NFPA-14 and the requirements of the local authority having jurisdiction.
	C. Install and standpipe risers, combination risers, drain risers and fire hose valves in stairs so as to not impede the egress path or areas of rescue assistance.  Keep risers tight to corners of stairs.


	PART 2 – PRODUCTS
	2.1        PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

	2.2         STEEL PIPE AND FITTINGS
	A. Schedule 80 Galvanized and Black Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Schedule 80, Galvanized and Black Steel Pipe: ASTM A 53; 53M, Type E.  Pipe ends may be factory or field formed to match joining method.
	C. Standard-Weight, Galvanized and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, seamless steel pipe with threaded ends.
	D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	F. Malleable or Ductile Iron Unions: UL 860.
	G. Cast-Iron Flanges: ASME B16.1, Class 125.
	H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	1. Welded Fittings and Outlets: UL listed and FM approved, Class 150, forged steel butt welded fittings and flanges.  Factory made weld-o-lets may be used for joining branch pipe to mains where branch is at least one size smaller than the main.
	J. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: Shall be rated for system pressure 26T400 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	K. When welding is performed, piping shall be shop welded.  Torch cutting and welding shall not be permitted as a means of modifying or repairing standpipe systems.  Welding methods shall conform to the applicable requirements of AWS B2.

	2.3        PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Brazing Filler Materials: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed and/or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 6T1725 kPa,6T 6T2070 kPa 6Tand 6T2400 kPa6T.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 25 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: Shall be rated for system pressure.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: 6TShall be rated for system pressure6T.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6        SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard Pressure Piping Specialty Valves:   6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2400 kPa minimum6T and 6T2400 kPa6T.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valve:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber, and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T2070 kPa 6Tminimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.


	2.7        HOSE CONNECTIONS
	A. Adjustable-Pressure Regulating Hose Valve Connections:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 668 hose valve for connecting fire hose.
	3. Pressure Rating: 6T2070 kPa6T minimum.
	4. Material: Brass or bronze.
	5. Size: 6TDN 656T, as indicated.
	6. Inlet: Female pipe threads.
	7. Outlet: Male hose threads with lugged cap, gasket, and chain.  Include hose valve threads according to NFPA 1963 and matching local civil defense threads.
	8. Pressure Control Device Type: Pressure reducing.
	9. Design Outlet Pressure Setting: 690 kPa.
	10. Pattern: Angle.
	11. Finish: Polished chrome plated.


	2.8        N 25 RACK-TYPE HOSE STATIONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Hose Reel:
	1. Standard: UL 47.
	2. Material: Steel with red-enamel finish.
	3. Type: Hose-rack assembly.  Include hose valve, hose reel, water-retention device, and hose.
	4. Operation: Semi-automatic.
	5. Sized to hold fire hose.

	C. Hose Valve:
	1. Standard: UL 668 6TDN 256T, for connecting fire hose reel.
	2. Type: Adjustable.
	3. Pressure-Control Device: Pressure reducing.
	4. Design Outlet Pressure Setting: 2T450 2T6TkPa6T.
	5. Hose Valve and Trim Finish: Polished chrome plated.
	6. Pressure Rating: 6T2070 kPa6T minimum.
	7. Pattern: Angle.
	8. Material: Brass or bronze.
	9. Pressure Control Device: UL 1468 integral or for field installation if indicated.
	10. Size: 6TDN 386T.
	11. Inlet: Female pipe threads.
	12. Outlet: Male hose threads according to NFPA 1963 and matching local civil defense threads.

	D. Hose Reel:
	1. Standards: NFPA 1961 and UL 219 lined fire hose with swivel inlet, coupling, gaskets, and nozzle.
	2. Size: 6TDN 256T.
	3. Length: 6T30 m6T.
	4. Jacket: Combination of natural and synthetic threads.
	5. Lining: Rubber.
	6. Cover: Rubber, plastic, or combination of rubber and plastic compounds.
	7. Nozzle: UL 401.
	a. Material: Polished brass.
	b. Type: Jet-spray, adjustable from shutoff to fog spray or straight stream.



	2.9        HOSE VALVE CABINETS
	A. Fire Hose Valve Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in red reading “FIRE DEFENSE VALVE.”  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.

	B. Fire Hose Reel Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in black reading “FIRE HOSE REEL AND FIRE EXTINGUISHER.”  Provide 3D sign on wall above cabinet.  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.


	2.10      FIRE-DEPARTMENT CONNECTIONS (BREECHING INLETS)
	A. Contractor shall coordinate with local Civil Defense and provide all fire department connection acceptable to the local Civil Defense.
	B. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos. at 65 mm male instantaneous each with spring-loaded non return valve with rubber blank cap and chain.
	7. Caps: Manufacturer standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Back.
	13. Escutcheon Plate Marking: "AUTO SPKR & STANDPIPE." (Wet Risers) low or high zone and floors served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.

	C. Flush-Type, Fire-Department Connection (Breeching Inlet):
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos at 65 mm male instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Top.
	13. Escutcheon Plate Marking: Similar to "DRY RISER." (Dry risers) low or high zones and floor served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.


	2.11      ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Waterflow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Waterflow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1725 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.12       PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T minimum and 6T0 to 2400 kPa6T.
	E. Water System Piping Gauge: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gauge: Include retard feature and "AIR" or "AIR/WATER" label on dial face.


	PART 3 – EXECUTION
	3.1         PREPARATION
	A. Report test results promptly and in writing.

	3.2        EXAMINATION
	A. Examine roughing-in for hose connections and stations to verify actual locations of piping connections before installation.
	B. Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, framing for hose-station cabinets, and other conditions where hose connections and stations are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3        PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements in NFPA 14 for installation of fire-suppression standpipe piping.
	C. Install seismic restraints on piping.  Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	D. Install listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install drain valves on standpipes.  Extend drain piping to outside of building, or to open hub drain capable of accepting flow.
	1. Main drain test connection shall be provided at locations that will permit flow test of water supplies and connections. Main drain connections shall be so installed that valve can be opened wide for sufficient time to assure a proper test without c...

	F. Install automatic (ball drip) drain valves to drain piping between fire-department connections and check valves.  Drain to floor drain or outside building.
	G. Install alarm devices in piping systems.
	H. Install hangers and supports for standpipe system piping according to NFPA 14.  Comply with requirements in NFPA 13 for hanger materials.
	I. Install pressure gages on riser or feed main and at top of each standpipe.  Include pressure gages with connection not less than 6T8 mm6T and with soft-metal seated globe valve, arranged for draining pipe between gage and valve.
	J. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	K. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	L. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	M. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	N. Standpipe system piping shall not pass through hazardous areas and shall be located so that it is protected from mechanical and fire damage.
	O. All dry piping shall be installed so that the entire system may be drained.  The number of auxiliary drains shall be kept to a minimum.

	3.4        JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	J. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	K. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.

	3.5        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 14 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply except from fire-department connections.  Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.
	2. Alarm Valves: Install bypass check valve and retarding chamber drain-line connection.

	D. All water supply control, drain, and test connection valves shall be permanently marked to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor.
	F. Valves shall be provide to allow isolation of a standpipe riser without interrupting water supply to other standpipe riser from the same source of supply.
	G. Each dry standpipe shall be provided with an air and vacuum valve installed at the top of each riser.

	3.6        HOSE-CONNECTION INSTALLATION
	A. Install hose connections adjacent to standpipes.
	B. Install freestanding hose connections for access and minimum passage restriction.
	C. Install 6TDN 406T hose-connection valves with flow-restricting device.
	D. Install wall-mounted-type hose connections in cabinets.  Include pipe escutcheons, with finish matching valves, inside cabinet where water-supply piping penetrates cabinet.  Install valves at angle required for connection of fire hose.  Comply with...

	3.7        FIRE-DEPARTMENT CONNECTION INSTALLATION
	A. Install wall-type, fire-department connections.
	B. Install automatic (ball drip) drain valve at each check valve for fire-department connection.

	3.8        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 14.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.9        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect standpipe systems according to NFPA 14, "System Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests.  Operate as required.
	7. Coordinate with fire-pump tests.  Operate as required.
	8. Verify that equipment hose threads match with Local Civil Defense equipment.

	C. Fire-suppression standpipe system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.10      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain specialty valves.

	3.11      PIPING SCHEDULE
	A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Standard-pressure, wet-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	C. Standard-pressure, wet-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	D. Standard-pressure, dry-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	E. Standard-pressure, dry-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.




	211223 - Facility Indoor Water Storage Tanks
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Fire water storage tanks and related accessories.
	2. Concrete base.

	B. Related Sections:
	1. Division 21 Section “Fire-Suppression Standpipes” for standpipe piping.
	2. Division 21 Section “Deluge/Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems” for AFFF piping.
	4. Division 21 Section “Electric-Drive, Centrifugal Fire Pumps” for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	5. Division 21 Section “Common Work Results for Fire Suppression.”
	6. Division 21 Section “Facility Fire Suppression Water Service Piping.”


	1.3 SYSTEM DESCRIPTIONS
	A. Fire Water Storage Tank: Combined domestic and fire tanks to provide the required water supply dictated by NFPA and/or Saudi Building Code requirements.  Fire water tank work includes all necessary appurtenances as required by NFPA-22, including bu...

	1.4 SUBMITTALS
	A. Product Data:  For each type of product specified or shown on Drawings, include rated capacities, operating characteristics, electrical characteristics, furnished specialties, and accessories.
	B. Manufacturer Seismic Qualification Certification:  Submit certification that indicated steel, potable-water storage tanks, accessories, and components will withstand seismic forces defined in Division 21 Section "Vibration and Seismic Controls for ...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Source quality-control test reports.
	D. Field quality-control reports.
	E. Purging and disinfecting reports.
	F. Permits: Prior to starting installation, contractor shall submit to Architect copies of all permits and approvals necessary to conduct the work.
	G. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements.
	H. Operation and Maintenance Data: For fire-water tank specialties to include in emergency, operation and maintenance manuals.
	I. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all fire-water tank shop drawings, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire fire-water tank system upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Product Options: Drawings indicate size, profiles, and dimensional requirements of fire-water storage tanks and are based on the specific system indicated. Refer to Division 01 Section "Product Requirements."
	B. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.
	D. Codes and NFPA Standards: Fire-water tank, system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-22 “Water Tanks for Private Fire Protection.”
	2. ASTM.
	3. ANSI.
	4. ASME.
	5. AWWA.
	6. AWS.
	7. International Building Code
	8. Underwriters Laboratories, Inc.
	9. FM Global.
	10. Local Civil Defense.

	E. All fire-water tank and system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than ...
	F. All material and equipment shall be listed by UL and/or approved by FM Global.
	G. Pipe, fittings, valves and specialty valves shall be rated and listed for the maximum system working pressure.


	PART 2 -  PRODUCTS
	2.1 NON-PRESSURE, DOMESTIC AND FIRE-WATER STORAGE TANKS
	A. Description:  Concrete, non-pressure-rated water storage tanks will be constructed by the General Contractor.
	B. Fabricate supports and attachments to tank with reinforcement strong enough to resist tank movement during seismic event when tank supports are anchored to building structure.
	C. Construction:  Constructed with concrete, divided into two compartments.  Each compartment shall function as individual tank.
	D. Manhole:  Watertight.
	E. Specialties and Accessories:  Include tappings in the tank and the following:
	1. 760mm diameter manholes shall be provided on the wall of the tank. The manhole cover shall be built of steel plate at least 4.8mm thick.
	2. A drain pipe at least 50mm in size that is fitted with a drain valve.
	3. The tank shall be provided with a discharge pipe for providing suction to the fire pump as shown on Drawings. The discharge outlet shall be equipped with an anti-vortex plate assembly to control the vortex flow. The vortex plate assembly shall cons...
	4. The tank shall be kept filled to the required fire water level and the designed water level shall never be more than 100mm below the designated fire service level.
	5. Hi/Low water level alarm panel shall include alarm and silence button. The control panel shall be a NEMA 1 wall mounted unit housing two electric relays with three indicating lights (low, normal and high). The system shall provide an audible and vi...
	6. Overflow Pipe: The overflow pipe shall be of adequate capacity for the operating conditions and shall be of not less than 150 mm. The inlet of the overflow pipe shall not be closer than 50 mm to the top of the water level in the tank.
	7. Filling:  Provide a float valve for filling the tanks automatically. Filling pipes shall be sized to fill the tank in 8 hours.
	8. Ladders:  Provide inside and outside ladders for access.  Inside ladder shall be located between the manhole and tank bottom.  Provide OSHA safety cage on exterior ladder.
	9. Drain Connection:  Provide minimum of 50 mm drain valve at bottom of the tank on each tank compartment.


	2.2 SOURCE QUALITY CONTROL
	A. Test and inspect potable-water storage tanks according to the following tests and inspections and prepare test reports:
	1. Non-pressure Testing for Fire-Water Storage Tanks: Fill tanks to water operating level to ensure structural integrity and freedom from leaks. Hold water level for two hours with no drop in water level.  Repair or replace tanks that fail test with n...



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install the following devices on tanks where indicated:
	1. Tank vents.
	2. Connections to accessories.

	B. After installing tanks with factory finish, inspect finishes and repair damages to finishes.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 21 Sections.  Drawings indicate general arrangement of piping, fittings and specialties.
	B. Install piping adjacent to potable-water storage tanks to allow service and maintenance.
	C. Connect water piping to water storage tanks with unions or flanges and with shutoff valves.  Connect tank drains with shutoff valves and discharge over closest floor drains.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following final checks before filling:
	1. Test operation of tank accessories and devices.

	B. Filling Procedures:  Fill tanks with water to operating level.

	3.4 CLEANING
	A. Clean and disinfect domestic and fire-water storage tanks.
	B. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed, use procedure described in AWWA C652 or as described below:
	1. Purge water storage tanks with potable water.
	2. Disinfect tanks by one of the following methods:
	a. Fill tanks with water-chlorine solution containing at least 2T50 ppm2T of chlorine.  Isolate tanks and allow to stand for 24 hours.
	b. Fill tanks with water-chlorine solution containing at least 2T200 ppm2T of chlorine.  Isolate tanks and allow to stand for three hours.

	3. Flush tanks, after required standing time, with clean, potable water until chlorine is not present in water coming from tank.
	4. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination made by authorities having jurisdiction shows evidence of contamination.

	C. Prepare written reports for purging and disinfecting activities.



	211313 - Wet-Pipe Sprinkler Systems
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Fire-protection valves.
	3. Sprinklers.
	4. Alarm devices.
	5. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps and fire-pump controllers.
	4. Division 28 Section “Fire-Alarm System for alarm devices not specified in this section.
	5. Division 22 Section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories, designed and listed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 k...
	B. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	C. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of  6T1200 kPa6T.

	1.4 SYSTEM DESCRIPTIONS
	A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is connected to the water supply through alarm valve. Water discharges immediately from sprinklers when they are opened. Sprinklers open when heat melt...

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard-Pressure Piping System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure Piping System Component: Listed for 6T1725-kPa6T minimum working pressure.
	C. Sprinkler system design shall be approved by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13, and all local code...
	D. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand:
	B. 0.68 bars including losses through water-service piping, valves and backflow preventers.
	E. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on drawings.
	F. Total Combined Hose-Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demands.

	G. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/...

	1.6 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings and Hydraulic Calculations: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations for approval before any equipment or pipes are installed. Include plans, elevations, sections,...
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the I...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drains...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect/Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”

	F. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	G. All material and equipment shall be listed by UL and/or approved by FM Global.
	H. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.

	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1         PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations and pipe sizes.

	2.2        STEEL PIPE AND FITTINGS
	A. Schedule 40, Seamless Galvanized Pipe: ASTM A 53/A 53M, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Galvanized-Steel and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless steel pipe with threaded ends.
	C. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	D. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	E. Malleable or Ductile-Iron Unions: UL 860.
	F. Cast-Iron Flanges: ASME 16.1, Class 125.
	G. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	H. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	I. Grooved-Joint, Steel Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: 6T1200 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket and bolts and nuts.


	2.3         PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:   Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:   Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 2400 kPa.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	F. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        SYSTEM PRESSURE RELIEF VALVE
	A. Relief valves shall be designed to relieve excess pressure to increase in ambient temperature.
	B. General Requirements:
	1. Standard: UL’s “Fire Protection Equipment Directory Listing” or “Approval Guide,” published by FM Global, listing.
	2. Pressure Rating: As required by system pressure,  6T1200 kPa6T minimum.
	3. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6         TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: As required by system pressure, 6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard-Pressure Piping Specialty Valves: 6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2070 kPa6T minimum.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For horizontal or vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.

	D. Pressure Reducing Valves
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Provide UL listed and FM approved factory assembled and fully trimmed pressure reducing valve in portions of systems where all components are not listed for pressure greater than 12 bars.  The valve shall be set for an outlet pressure not exceeding...
	3. Pressure gauges shall be installed on the inlet and outlet side of each pressure reducing valve.
	4. A relief valve of not less than 12.7 mm in size shall be provided on discharge side of the valve set to operate at a pressure not exceeding 8.5 bars.
	5. A list indicating valves shall be provided on the inlet side of each pressure reducing valve, unless the pressure reducing valve meets the listing requirements for use as an indicating valve.
	6. Means shall be provided downstream of all pressure reducing valves for flow tests at sprinkler system demand.


	2.8        SPRINKLER SPECIALTY PIPE FITTINGS
	A. Branch Outlet Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 213.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type: Mechanical-T and -cross fittings.
	6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets: Grooved or threaded.

	B. Flow Direction and Test Assemblies:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.

	C. Branch Line Testers:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Brass.
	5. Size: Same as connected piping.
	6. Inlet: Threaded.
	7. Drain Outlet: Threaded and capped.
	8. Branch Outlet: Threaded, for sprinkler.

	D. Sprinkler Inspector’s Test Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.9        SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers: 6T1200 kPa6T minimum.

	D. Automatic Sprinklers with Heat-Responsive Element:
	1. Non-Residential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with Discharge Coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	E. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	F. Special Coatings:
	1. Wax.
	2. Corrosion-resistant paint.

	G. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, one piece, flat.

	H. Sprinkler Guards:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.10       ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum- and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Water-Flow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Water-Flow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1200 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Pressure Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised water-flow switch with retard feature.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design Operation: Rising pressure signals water flow.

	E. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.11      PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T and 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gauge: Include "WATER" label on dial face.


	PART 3 – EXECUTION
	3.1        PREPARATION
	A. Report test results promptly and in writing.

	3.2         PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.
	C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device materials and installation in NFPA 13.
	D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	G. Install sprinkler piping with drains for complete system drainage.
	H. Install relief valve not less than  6T12 mm6T in size and set to operate at  6T12.1 bar6T or  6T0.7 bar6T in excess of the maximum system pressure, whichever is greater.
	I. Provide vent at top of each drain riser.
	J. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	K. Provide automatic air venting valve at top of the system for exhaust air in the system.
	L. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve.  Install drain piping to and spill over floor drain or to outside building.
	M. Install alarm devices in piping systems.
	N. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements for hanger materials in NFPA 13.
	O. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe.  Include pressure gages with connection not less than 6TDN 86T and with soft metal seated globe valve, arranged for draining pipe between...
	P. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	Q. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	S. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any mechanical, plumbing or elect...
	T. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	U. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	V. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	W. Penetrations of ductwork shall not be permissible.
	X. Torch cutting and welding shall not be permitted as a means of modifying or repairing the existing sprinkler systems.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3         JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.  Pipin...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	I. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	J. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	K. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	L. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65.5 degrees Celsius, unless listed for this service.
	M. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	N. Do not use couplings to provide support point for vertical piping.
	O. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer.

	3.4        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve. Install...
	C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources.
	D. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.

	E. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal identification signs to show their function and sprinkler system zones which they serve.
	F. Control valves installed overhead shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the ope...
	G. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5        SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent.  Final sprinkler installation shall follow installation of finished ceiling.  Coordination with and approval from Gen...
	C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	D. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway.  Sprinklers at bottom of hoistway shall not be more than 0.609 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that...
	E. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room.  A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	F. Sprinklers shall be installed under fixed obstructions over 1220 mm such as ducts, decks and overhead doors.  Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be provided with head guards.
	G. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13.  Deflector of sprinklers shall be aligned parallel to ceiling or roofs.  Sprinklers shall be designed to open at temperature 57-73  C...
	H. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	I. A minimum of 460 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	J. Sprinklers having K-factor exceeding 5.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	K. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings.  Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	L. Sprinklers shall be designed to open at temperature from 57  C to 73  C in locations where the ceiling temperature does not exceed 37  C.  Where the ceiling temperature exceeds 37  C, the temperature rating of sprinklers shall be in accordance with...
	M. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	N. Provide all required piping and make final connection to the sprinklers.

	3.6        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 21 Section "Identification for Electrical Systems."

	3.7        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Coordinate with fire-alarm tests.  Operate as required.
	6. Coordinate with fire-pump tests.  Operate as required.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the contractor’s Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new wet pipe sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working press...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are appr...
	2. Submit contractors and material test certificates signed by installing contractor and owner’s representative in accordance with NFPA-13.

	G. There shall be no visible leakage when the inside sprinkler and standpipe system subjected to the hydrostatic pressure test.
	H. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	I. The main drain valve shall be opened and remain open until the system pressure stabilizes.  The static and residual pressures shall be recorded on the contractor’s test certificate.
	J. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.

	3.8         CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.9        DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain specialty valves and sprinkler systems.

	3.10       PIPING SCHEDULE
	A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	C. Standard-pressure, wet-pipe sprinkler system, DN50 and smaller, shall be one of the following:
	1. Schedule 40, seamless black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	D. Standard-pressure, wet-pipe sprinkler system, DN65 and larger, shall be one of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	E. Sprinkler drain shall be galvanized steel pipe schedule 40.
	F. Plain end pipe and fittings shall not be used.
	G. Grooving of pipe shall be by roll groove only.

	3.11      SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms Without Ceilings: Upright sprinklers.
	2. Rooms With Suspended Ceilings: Recessed and concealed sprinklers as indicated on plans.
	3. Wall on Soffit Mounting: Sidewall sprinklers.
	4. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Factory-painted as per ID approval.
	2. Recessed Sprinklers: White, with white escutcheon.
	3. Upright Pendant and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.

	C. Two piece escutcheon plates on pendent or sidewall sprinklers are not allowed, unless noted otherwise.



	211318 - Preaction Sprinkler Systems
	PART 1 -   GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Control valves.
	3. Preaction valve with trim.
	4. Sprinkler specialty pipe fittings.
	5. Sprinklers.
	6. Alarm devices.
	7. Control panels.
	8. Air compressor.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Digital, Addressable Fire-Alarm System" for alarm devices not specified in this Section.


	1.3 DEFINITIONS
	A. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories:  Sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	B. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of 6T1200 kPa6T.
	C. Preaction Sprinkler System: A sprinkler system employing automatic sprinkler that are attached to a piping system that contains air that might or might not be under pressure, with a supplemental detection system installed in the same areas as the s...
	D. Preaction systems shall be as the following type:

	1.4 SYSTEM DESCRIPTIONS
	A. Double Interlock Preaction System: Provide supervised electrically controlled, pneumatically pressurized Double Interlock Preaction Sprinkler System where indicated on the drawings.  Preaction system assembly shall utilize a preaction valve with tr...
	B. Provide preassembled preaction system assembly complete with a control panel and an air compressor within a free standing cabinet.  The entire package shall be prewired and the water inlet and outlet to the valve riser.

	1.5 PERFORMANCE REQUIREMENTS
	A. Sprinkler system design shall be accepted by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13 and all local code ...
	B. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand: 0.68 bars.
	F. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on the drawings.
	G. Maximum Protection Area Per Sprinkler
	1. Maximum protection area per sprinkler as noted on drawing.

	H. Total Combined Hose Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demand.

	I. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/SEI 7.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations and volumetric calculations to the Engineer and authority having jurisdiction for acceptance before any equipment or pipe...
	Include plans, elevations, sections, details, and attachments to other work.
	C. The Contractor will be authorized by the Employer to start each portion of the work following Shop Drawing review and acceptance.
	The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and acceptance by the Insurance Underwriters, the Employer, the Engineer, and Local Civil Defense. Any installation prior to this acceptance process ...
	1. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Engineer for acceptance in accordance with the shop drawing submittal schedule and procedures.
	2. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drain...
	3. Wiring Diagrams: For power, signal, and control wiring.
	4. Power supply calculations.

	D. Permits: Prior to starting installation, the Contractor shall submit to the Engineer copies of all permits and acceptances necessary to conduct the work.
	E. Samples: Submit samples for review.
	1. Sprinklers.

	F. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in th...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to the Engineer for Employer’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.7 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	B. Qualification Data: For qualified Installer and the professional Engineer. Volumetric calculations or water delivery time calculations to the end of sprinkler submittal is required for double interlock preaction systems.
	C. Accepted Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13 , that have been accepted by the authorities having jurisdiction, including hydraulic calculations and volumetric calculations.
	D. Welding certificates.
	E. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.
	Include "The Contractor's Material and Test Certificate for Aboveground Piping."
	F. Field quality-control reports.
	G. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the accepted plans and tested in accordance with NFPA-13.

	1.8 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and...

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by the qualified professional Engineer.


	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70 by a qualified testing agency and marked for intended location and application
	C. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."
	2. NFPA 72, “National Fire Alarm and Signaling Code.”
	3. NFPA 70, “National Electrical Code.”
	4. NFPA 101 – Life Safety Code.
	5. UL Fire Equipment Directory.
	6. FM Global – Loss Prevention Data.
	7. Saudi Building Code.
	8. Local Civil Defense.

	D. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	E. All material and equipment shall be listed by UL and/or accepted by FM Global.
	F. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.  The use of pressure reducing or regulating valves shall not be permissible unless noted otherwise.

	1.10 PROJECT CONDITIONS
	A. Interruption of Existing Sprinkler Service:  Do not interrupt sprinkler service to facilities occupied by the Employer or others unless permitted under the following conditions and then only after arranging to provide temporary sprinkler service ac...
	1. Notify the Engineer, Construction Manager and the Employer no fewer than two days in advance of proposed interruption of sprinkler service.
	2. Do not proceed with interruption of sprinkler service without the Engineer's, Construction Manager's and the Employer 's written permission.


	1.11 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.12 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabine...


	1.13 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation. Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields. Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 STEEL PIPE AND FITTINGS
	A. For piping system subjected to pressure rating 1200 kPa and less, Schedule 40, Galvanized Steel Pipe: ASTM A 53/A 53M, Type S, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. For piping system subjected to pressure rating more than 1200 kPa, Schedule 80, Galvanized Steel Pipe: ASTM A 53/A53M, Type S, Grade B. Pipe ends may be factory or field formed to match joining method.
	C. Schedule 40, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	D. Schedule 80, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	E. Galvanized, Steel Couplings: ASTM A 865, threaded.
	F. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	G. Malleable- or Ductile-Iron Unions: UL 860.
	H. Cast-Iron Flanges: ASME B16.1, Class 125.
	I. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc. USA
	b. NIBCO, Inc. USA
	c. Victaulic Company. USA
	d. Accepted equal.

	2. Pressure Rating: 6T2400 kPa6T minimum.
	3. Galvanized, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, nonmetallic and asbestos free.
	1. Class 125, Cast-iron and Class 150, Bronze Flat-Face Flanges: Full-face gaskets
	2. Class 250, Cast-iron and Class 300, Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM accepted.
	2. Minimum Pressure Rating for Standard-Pressure Piping:  6T1200 kPa
	3. Minimum Pressure Rating for High Pressure Piping:  6T1725 kPa

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard:  UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa 6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 312
	3. Pressure Rating: 1200 kPa minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5 TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating:  6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	C. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	D. Globe Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.



	2.6 PREACTION AUTOMATIC SPRINKLER SYSTEM
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. Viking Corp. USA
	2. Victaulic Co. USA
	3. Accepted equal.

	B. Pre-action sprinkler system shall be provided where indicated on drawings.  The pre-action sprinkler system shall be supervised, double interlock, electrically operated, fail-safe with required trim, compressor, and air maintenance device.  The sys...
	C. No more than 1000 automatic sprinklers shall be controlled by any one preaction valve.
	D. Air Compressor:
	1. Provide air compressor to provide compressed air supply in the dry system with dehydrator. The air compressor shall have a capacity capable of restoring normal air pressure in the system within 30 minutes.
	a. Connection pipe from the air supply to the dry pipe valve shall not be less than 6T15 mm6T in diameter and shall enter the system above the priming water level of the dry pipe valve.
	b. A check valve shall be installed in the air filling connection, and a listed or accepted shutoff valve of either the renewable disc or ball valve type shall be installed on the supply side of this check valve and shall remain closed unless filling ...
	c. Relief Valve: An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 6T0.7 bar6T in excess of system air pressure and shall not exceed the manufacturer’s limitations.

	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Gast Manufacturing Inc. USA
	b. General Air Products, Inc. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	3. Standard: UL’s “Fire Protection Equipment Directory” listing or “Acceptance Guide,” published by FM Global, listing.
	4. Motor kW: Fractional.

	E. Air maintenance device shall regulate the air pressure to preset requirements.
	F. Starter and power wiring, including local disconnect, and final terminations for air compressor will be provided under this Section.
	G. An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 0.7 bar (10 psi) in excess of system pressure and shall not exceed manufacturer’s limitation.  Installation of...
	H. Listed pressure gauges shall be installed upstream and downstream of the pre-action valve and the air supply line to the preaction valve and preaction valves.
	I. Sprinkler piping and fire detection devices shall be automatically supervised.
	J. A supervised control valve shall be installed at downstream of pre-action valve assembly.
	K. The pre-action system shall be equipped with the following components:
	1. Preaction valve.
	2. Trim piping and components -
	a. Piping valve.
	b. Restriction orifice.
	c. Test drain valve.
	d. Main drain valve.
	e. Drip check valve.
	f. Strainer alarm test valve.
	g. Garage valve.
	h. Water comply pressure gauge.
	i. Pressure operated relief valve 0-26.6 bar (0 – 300 psi).
	j. N.C. solenoid valve.
	k. Alarm switch.
	l. Manual emergency release valve.
	m. Low air supply.
	n. Pressure switches.
	o. Check valve.
	p. OS&Y valve with tamper switch.
	q. Check valve with rubber seat.
	r. Back-up power supply.
	s. System air pressure.
	t. Pressure gauges.


	L. The control panel shall be U.L. Listed and F.M. accepted and meet the requirements of NFPA Pamphlet 72 for releasing preaction system(s). The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a key loc...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the preaction system releasing control panel with the building fire alarm and BAS panel. Power for the panel shall be derived from a 220 Volt, 20 Amp...
	2. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Fike. USA
	b. Notifier. USA
	c. Accepted equal.
	a. Smoke detection in alarm condition.
	b. Air supervisory pressure switch.
	c. Sprinkler system pressure water flow switches.
	d. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for sprinkler system air supervisory pressure switch, water flow pressure switch, and valve tamper switch. All other supervisory conditions including the integral panel trouble conditions may be annunciated ...
	5. Provide the entire preassembled and prewired preaction valve assembly, including preaction valve with the required trim control valve with tamper switch and associated piping, control panel, air compressor, and water inlet and outlet to the valves....

	M. Provide cross zoned photoelectric type smoke detectors for release of solenoid.  In the preaction valve assembly, spacing of smoke detectors shall be based on the requirements of NFPA 72.
	N. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	O. The alarm pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have one set of "C" contacts which shall be utilized for the "System Tripped" alarm reporting to the control panel.
	P. The air supervisory pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have two sets of "C" contacts. One set of contacts shall be utilized for the "low air" supervisory condition reporting to the co...
	Q. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. accepted. The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	R. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	S. Spacing of releasing devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	T. Sequence of Operation:
	1. Upon closure of control valve on the preaction valve assemblies or loss of air in the piping due to activation of a sprinkler or breakage of fitting, trouble supervisory signal will be transmitted at the preaction releasing control panel and buildi...
	a. Transmit alarm signal at the releasing control panel and building fire alarm panel and BAS panel.
	b. Alarm bell will sound alarm.
	c. Water will enter the piping but will not discharge over the hazard until the sprinkler is operated in the single interlock systems.
	d. Water will enter the piping only upon activation of a detection device and loss of air operation of a sprinkler in the double interlock system(s).

	3. Upon manual activation of the preaction valve by the operation of the manual emergency release causes the following:
	a. Continuous audible device sounds alarm.


	U. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	V. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	W. Automatic operation of the preaction systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	X. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.

	2.7 SPRINKLER SPECIALTY PIPE FITTINGS
	A. General Requirements for Preaction System Fittings:  UL listed and FM Accepted for preaction pipe service.
	B. Branch Outlet Fittings:
	1. Anvil International, Inc.
	2. Tyco Fire & Building Products LP.
	3. Victaulic Company.
	4. Standard: UL 213.
	5. Pressure Rating:  6T1200 kPa6T minimum.
	6. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	7. Type: Mechanical-T and -cross fittings.
	8. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	9. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	10. Branch Outlets: Grooved, or threaded.

	C. Sprinkler Inspector's Test Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Victaulic Company. USA
	b. Viking Corporation. USA
	c. Accepted equal.

	2. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.8 SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	Escutcheon plates or cover plates for concealed sprinklers shall be part of listed sprinklers assembly. Provide corrosive-resistant coating in the rooms where corrosive conditions exist.
	1. Globe Fire Sprinkler. USA
	2. Victaulic Company. USA
	3. Viking Corporation. USA
	4. Accepted equal.

	B. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing and FM Global "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers:  6T1200 kPa6T minimum.

	C. Automatic Sprinklers with Heat-Responsive Element:
	1. Nonresidential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with discharge coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	D. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	E. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, white finish, one piece, flat.

	F. Sprinkler Guards:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Reliable Automatic Sprinkler Co., Inc. USA
	b. Victaulic Company. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.9 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically Operated Alarm Bell:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum, 6T200-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Pressure Switches:
	1. Provide high/low air supervisory pressure switches for monitoring loss of air in preaction systems and waterflow pressure switches for monitoring waterflow in the system piping.
	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised water-flow switch with retard feature.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design Operation: Rising pressure signals water flow.

	D. Valve Supervisory Switches:
	1. Provide valve supervisory switches on all the valves controlling water supplies including incoming water service.
	2. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design: Signals that controlled valve is in other than fully open position.


	2.10 PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. AMETEK, Inc.; U.S. Gauge Division. USA
	2. Watts USA
	3. Accepted equal

	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gage Range: 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gage: Include "AIR" or "AIR/WATER" label on dial face.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping. Install piping as indicated, as far as practical.
	1. Deviations from accepted working plans for piping require written acceptance from authorities having jurisdiction. File written acceptance with the Engineer before deviating from accepted working plans.
	2. Piping shall be installed with minimum number of joints and couplings, but with adequate and accessible connections for disassembly, maintenance and replacement of piping components.

	B. Piping Standard: Install internally and externally galvanized pipes for preaction systems and areas where moisture conditions exist.  Comply with requirements in NFPA 13 for installation of sprinkler piping.
	C. Pitch sprinkler pipes in accordance with NFPA-13. Provide auxiliary drain connections for trapped portions of piping.
	D. Install seismic restraints on piping. Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	E. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	F. Piping installed within the MRI rooms shall be of non-ferrous material (copper piping).
	G. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	H. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	I. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	J. Install sprinkler piping with drains for complete system drainage.
	K. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	L. Connect compressed-air supply to preaction sprinkler piping.
	M. Connect air compressor to the following piping and wiring:
	1. Pressure gages and controls.
	2. Electrical power system.
	3. Fire-alarm devices, including low-pressure alarm.

	N. Install alarm devices in piping systems.
	O. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements in NFPA 13 for hanger materials.
	P. Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices and air compressors.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	T. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any existing mechanical, plumbing...
	U. The Contractor shall provide the Employer accepted, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Employer’s opinion, are subject to physical damage.
	V. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	W. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	X. Penetrations of ductwork shall not be permissible.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings, and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated. Piping...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged

	H. Steel-Piping, rolled-Grooved Joints:  roll square-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	J. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved jo...
	K. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with tools recommended by fitting manufacturer.
	L. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014.  Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	M. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	N. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65 C, unless listed for this service.
	O. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	P. Do not use couplings to provide support point for vertical piping.
	Q. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer

	3.4 VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements:  Install in vertical position for proper direction of flow, in main supply to system.
	2. Preaction Valves: Install trim sets for air supply, drain, priming level, alarm connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
	a. Install air compressor and compressed-air supply piping.
	b. Air-Pressure Maintenance Device: Install shutoff valves to permit servicing without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or switch to maintain system pressure; strainer; pressure ratings with 6T9...
	c. Install compressed-air supply piping from building's compressed-air piping system.


	D. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal or rigid plastic identification signs to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the op...
	F. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5 SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	In areas without a suspended ceiling, install sprinkler piping as high as possible.  Sprinklers shall be installed in accordance with their liking. Sprinklers shall be placed in the center of ceiling tile in both directions.
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent. Final sprinkler installation shall follow installation of finished ceiling. Coordination with and acceptance from the...
	C. Sprinklers in the pendent position shall be installed on return bends in the heated areas.
	D. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	E. Horizontal sidewall sprinklers shall not be installed back-to-back in residential occupancies. Provide a minimum of 15.2 mm horizontal separation to reduce sound transmission.
	F. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway. Sprinklers at bottom of hoistway shall not be more than 600 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that do...
	G. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room. A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	H. Sprinklers shall be installed under fixed obstructions over 1200 mm such as ducts, decks, open gate flooring, cutting tables and overhead doors. Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be pro...
	I. Sprinklers installed under open grating shall be of the intermediate level/rack storage type or otherwise shielded from the discharge of overhead sprinklers.
	J. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13. Deflector of sprinklers shall be aligned parallel to ceiling or roofs. Sprinklers shall be designed to open at temperature 54-73 deg ...
	K. Provide sprinkler protection in the accessible vertical shaft and/or around vertical opening, if the vertical opening(s) is/are not protected by fire rated enclosure.
	L. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	M. A minimum of 450 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	N. Residential sprinklers shall be permitted in dwelling units and their adjacent corridors provided they are installed in conformation with their listing. Area of coverage shall be in accordance with manufacturer listing.
	O. Sprinklers having K-factor exceeding 80.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	P. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings. Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	Q. Sprinklers shall be designed to open at temperature from 57 C to 73 C in locations where the ceiling temperature does not exceed 37 C. Where the ceiling temperature exceeds 37 C, the temperature rating of sprinklers shall be in accordance with NFPA...
	R. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	S. Provide all required piping and make final connection to the sprinklers.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests. Operate as required.
	7. Coordinate with fire-pump tests. Operate as required.
	8. Verify that equipment hose threads are same as local fire-department equipment.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the Contractor's Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new preaction sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working pres...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are acce...
	2. Submit the Contractors and material test certificates signed by installing the Contractor and the Employer’s representative in accordance with NFPA-13.

	G. The preaction system piping shall be tested pneumatically at 2.7 bars in addition to the hydrostatic test.  Maximum permissible loss in the pneumatic test is 0.134 bars over the period of 24 hours.
	1. The test on double interlock preaction systems shall measure the time to trip the valve and the time for water to be discharged by opening the inspector’s test valve.

	H. There shall be no visible leakage when the inside sprinkler system is subjected to the hydrostatic pressure test.
	I. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	J. The main drain valve shall be opened and remain open until the system pressure stabilizes. The static and residual pressures shall be recorded on the Contractor's test certificate.
	K. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.
	L. Automatic operation of preaction systems shall be tested in accordance with the manufacturer’s instructions.  The manual and remote control operation shall also be tested.

	3.7 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train the Employer's maintenance personnel to adjust, operate, and maintain specialty valves.

	3.9 PIPING SCHEDULE
	A. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	B. Standard-pressure, preaction sprinkler system, DN50 and smaller, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure more than 1200 KPa).

	C. Standard-pressure, preaction sprinkler system, DN65 and larger, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints(for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints (for system pressure more than 1200 KPa).


	3.10 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings: Upright sprinklers.
	2. MRI Rooms: Concealed pendent type listed for MRI use.
	3. Rooms with Suspended Ceilings: Recessed, and concealed pendent sprinklers as indicated.
	4. Wall Mounting: Sidewall sprinklers.
	5. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Rough brass, with factory-painted as per ID.
	2. Recessed Sprinklers: White finish, with white escutcheon.
	3. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.




	211339 - Foam-Water Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concentrate piping and piping specialties.
	2. Bladder tanks and proportioning devices.
	3. Foam concentrate.
	4. Discharge devices.
	5. Monitoring and alarm devices.

	B. Related Sections:
	2. Division 21 Section “Fire-Suppression Standpipes.”
	3. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps."


	1.3 DEFINITIONS
	A. AFFF: Aqueous film-forming foam concentrate.
	B. Eductor (Inductor): A device that uses the venturi principle to introduce a proportionate quantity of foam concentrate.
	C. Proportioner: The device where foam liquid and water are mixed to form foam solution.

	1.4 SYSTEM DESCRIPTION
	A. The foam-water systems shall provide extinguishment of Class A and Class B hazards in the protected hazard. The foam water systems shall utilize deluge valve with complete trim, control panel and detection and devices for the deluge systems and bla...
	B. Provide a reserve supply of foam concentrate to meet the design requirements.
	C. Description: Engineered, fixed, deluge, automatically actuated, low-expansion, AFFF fire-extinguishing system for flammable-liquid fires. System includes diaphragm proportioning tanks and devices as described in NFPA 16.

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard Working Pressure of Piping-System Component: Listed for 6T1200 kPa6T.
	B. Design sprinkler system hydraulically based on design criteria indicated on the drawings
	1. Solution: 3 percent foam-water solution.

	C. Seismic Performance: Fire-suppression piping shall withstand the effects of earthquake motions determined according to NFPA 13.

	1.6 SUBMITTALS
	A. Product Data: For each type of product indicated.  Include the following:
	1. Piping, valves, fittings, and hangers.
	4. Seismic restraints for all equipment.
	5. Bladder tanks and proportioning devices.
	6. Foam concentrate.
	7. Discharge devices.  Include flow characteristics.
	8. Monitoring and alarm devices.  Include electrical data and supervision method.
	9. Foam-concentrate storage tanks.
	10. Control Panel
	11. Detection devices
	12. Test connections.

	B. Shop Drawings and Hydraulic Calculations: For foam- water sprinkler system, include plans, elevations, sections, details etc.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts of fittings, valves, bladder tank, proportioner, fittings and hangers, etc. and p...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 11, 16, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for control panel detection devices, wiring, pip...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Drawings: Working plans, prepared according to NFPA 13, that have been approved by Local Civil Defense, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Open sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. All material and equipment shall be listed by UL and approved by FM Global.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”


	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Discharge Devices: Not less than 20 percent of amount of each type installed.
	2. Foam Concentrate: Not less than 200 percent of amount installed.
	3. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1        CONCENTRATE PIPING MATERIALS
	A. Comply with requirements specified in Division 21 Section "Wet-Pipe Sprinkler Systems" for pipes, fittings, joining materials and valves.
	1. Foam concentrate piping shall be compatible with foam concentrate to be used.  Foam concentrate piping shall be designed for the least equivalent feet of pipe run from bladder tank discharge outlet to proportioning device and water supply to bladde...

	B. Schedule 40, Seamless Galvanized Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	1. Threaded Fittings, Classes 125 and 250: ASME B16.4.
	2. Pipe Flanges and Flanged Fittings: ASME B16.1.
	3. Malleable Iron Threaded Fittings, Classes 150 and 300: ASME B16.3.

	C. Red Brass Pipe: ASTM B 43, Schedule 40, with factory- or field-formed threaded ends.
	1. Threaded Fittings: ASME B16.11.


	2.2         VALVES
	A. General Valve Requirements:
	1. UL listed and/or FM Approved for use in fire-protection systems.
	2. Compatible with type of foam concentrate used.
	3. Rated for the system pressure.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard:   UL 258.
	b. For trim and drain functions.
	c. Valves 6TDN 406T and Smaller:   Bronze body with threaded ends.
	d. Valves 6TDN 50 and DN 656T:   Bronze body with threaded ends or ductile-iron body with grooved ends.
	e. Valves 6TDN 806T:   Ductile-iron body with grooved ends.


	C. OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard: UL 262.
	b. Accessories: Pre-grooved stem for mounting tamper switch for monitoring by fire-alarm panel.
	c. Body Material: Cast or ductile iron.
	d. Ends: Flanged or mechanical.
	e. Packing: Asbestos free.


	D. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 1091.
	b. Pressure Rating: 6T1200 kPa6T minimum.
	c. Valves 6TDN 506T and Smaller:
	1) Body Material:   Bronze.
	2) End Connections: Threaded.

	d. Valves 6TDN 656T and Larger:
	1) Body Material: Cast or ductile iron.
	2) End Connections: Flanged, grooved, or wafer.
	3) Ends: Flanged or mechanical.

	e. Accessories: Tamper switch for monitoring by fire-alarm panel.


	E. Swing Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 312.
	b. Pressure Rating: 6T1725 kPa6T minimum (rated for system pressure).
	c. Body Material: Cast iron.
	d. End Connections: Flanged or grooved.


	F. Trim and Drain Valves:
	1. General Requirements:
	a. Compatible with type of foam concentrate used.
	b. Pressure Rating: 6T1200 kPa6T minimum.

	2. Angle Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/

	3. Globe Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/



	2.3         SPECIALTY VALVE – DELUGE VALVE
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Deluge valve shall employ a positive vent on the priming line to ensure that the deluge valve will not prematurely reset. Inlet and outlets connections of the deluge valve shall be Grooved. Deluge valve shall have a working pressure 1200 kPa deluge...

	2.4        SPECIALITIES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	B. Specialties shall comply with NFPA 16, be compatible with the foam concentrate, and be designed to be drained and cleaned.
	C. Foam-Concentrate Storage Tanks: Provide a low expansion foam bladder tank system for storage of foam concentrate. The tank shall be stamped as meeting ASME pressure vessel requirements and UL listed/FM Approved for use with the foam concentrate and...
	D. Proportioning Controllers: Foam concentrate shall be introduced into the water from a concentrate controller utilizing balanced pressure injection. Concentrate controller shall be listed and approved with the foam concentrate to the proportioned an...
	E. Concentrate Control Valves: Install water-operated ball or deluge valve between the bladder tank and concentrate controller. The valve shall open automatically when the sprinkler system water flow. Concentrate control valve shall be listed for the ...
	F. Concentrate Strainers: Bronze body and stainless-steel mesh strainer with minimum 6T3.2-mm6T perforations to remove solids that would block system components.
	G. Pressure Gauges: Comply with UL 393; with 6T90-mm6T minimum-diameter dial, 6T0- to 2070-kPa6T dial range, and caption "WATER" or "CONCENTRATE" on dial face.

	2.5        FOAM CONCENTRATE
	A. Description: 3% AFFF liquid concentrate, complying with NFPA 11 and UL 162, for making foam-water fire-extinguishing foam solution. Stored foam concentrate shall not be a mixture of different types and/or brands and shall be stored in accordance wi...

	2.6         DISCHARGE DEVICES
	A. Discharge devices and foam concentrate shall be UL listed or FM Approved for use together.
	B. Sprinklers: Open, air-aspirating type; for use on deluge systems.
	C. Discharge devices for foam-water deluge and spray systems shall be permitted to be air aspirating as foam water sprinklers or foam-water spray nozzles.

	2.7         MONITORING DEVICES
	A. Valve Supervisory Switches: Single pole, double throw, with normally closed contacts complying with UL 753.  Switch shall signal fire-alarm panel or releasing panel when valve is in other than fully open position.
	B. Pressure Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.
	C. Flow Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.

	2.8        CONTROL PANEL AND ALARM DEVICES
	A. The control panel shall be U.L. Listed and F.M. approved and shall meet the requirements of NFPA Pamphlet 72 for releasing foam water system(s).  The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the foam water system releasing control panel with the building fire alarm and BAS panel.  Power for the panel shall be derived from a 220 Volt, 20 A...
	2. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	a. Heat detection devices in alarm condition.
	b. Alarm.
	c. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for smoke detection, valve tamper switch and alarm.  All other supervisory conditions including the integral panel trouble conditions may be annunciated as a single condition.

	B. Heat detector shall be rate of anticipation 90 C type, thermally sensitive, U.L. and FM approved, device for releasing solenoid valve.  Spacing of heat detectors shall be in accordance with their listings.
	C. A supply of spare fusible elements for heat - responsive devices, not less than two of each temperature rating, shall be maintained on the premises for replacement purposes.
	D. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	E. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. approved.  The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	F. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	G. Spacing of detection devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	H. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	I. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	J. Automatic operation of the foam-water systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	K. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.


	PART 3 – EXECUTION
	3.1        CONCENTRATE STORAGE TANK INSTALLATION
	A. Install concentrate storage tanks on concrete bases.  Concrete bases are specified in Division 21 Section "Common Work Results for Fire Suppression."
	B. Install concentrate storage tanks anchored to substrate according to tank manufacturer's written instructions.
	C. Install tanks level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.
	D. Install seismic restraints for tanks.  Anchor tanks to substrate.

	3.2        PIPING INSTALLATION
	A. Install piping and other components level and plumb.
	B. Comply with requirements for basic pipe installation and joint construction in Division 21 Section "Common Work Results for Fire Suppression."
	C. Install pipe and fittings, valves, and discharge devices according to requirements listed in NFPA 16, "Installation of Foam-Water Sprinkler and Foam-Water Spray Systems."
	1. Support piping using supports and methods according to NFPA 13.
	2. Install seismic restraints for concentrate storage tanks and piping systems.
	3. Install monitoring and alarm devices according to NFPA 16 and NFPA 72.

	E. Install flanges, flange adapters, or couplings for grooved-end piping on piping, valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Ream ends of pipes and tubes and remove burrs.
	G. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	H. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for foam concentrate.  Join flanges with gasket and bolts according to ASME B31.9.
	I. Piping, fittings and valves shall be of a material compatible with the foam concentrate, foam solution, or water used, as applicable.
	J. Rubber-gasketed fittings shall be permitted to be used to connect pipe in fire-exposed areas where the foam-water deluge system is automatically controlled.
	K. Unions, couplings, or other similar fittings necessary to complete the piping connections between the system riser and the bladder tank are not indicated on the general schematic figures.  However, the installing contractor must incorporate them in...
	L. Check for compliance with environmental rules and regulations for design, testing, drainage, system runoff or other potential environmental requirements.
	1. Provide a foam concentrate control valve on a balanced pressure foam water system in order to prevent the unwanted discharge of foam concentrate caused by thermal expansion, siphoning or any other reason.
	2. The foam solution test valve shall be large enough to flow full system demand for testing purposes.

	M. Teflon tape or sealing compounds shall be used at pipe joints in the foam concentrate supply line.  Foam concentrates act as harsh detergents and may wash other pipe joint compounds out of the joint.
	N. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	O. Provide a minimum of 5 pipe diameters of straight pipe on the inlet and outlet of the concentrate controller to minimize turbulence inside the concentrate controller.  Exception, the outlet for the tank water supply control valve may be connected n...
	P. The combined total equivalent length of pipe (pipe length, plus equivalent lengths for fittings and valves) including both the water supply inlet piping and the foam concentrate discharge piping should not exceed 15.2 equivalent meters.  This will ...
	Q. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	R. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	S. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	T. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated.

	U. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems and with foam concentrate.

	3.3         CONNECTIONS
	A. Comply with requirements for piping specified in Division 21 Section "Wet-Pipe Sprinkler Systems."  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Provide concentrate control and drain valves with piping to permit maintenance of the foam concentrate with continuous sprinkler-system service.
	C. Install proportioning controller in fire-suppression piping to provide coverage to area indicated on Drawings.
	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Teflon tapes or sealing compounds shall be used at pipe joints in the foam concentrate supply line.
	F. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	G. Connect electrical devices to building's fire-alarm system.  Comply with requirements for wiring and connections in Division 28 Section "Fire-Alarm System."
	H. Install a fire department connection on the supply side of the proportioning controller when required.

	3.4         LABELING
	A. Install labeling on piping, equipment, and panels according to Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.5        STRAINERS
	A. Strainers shall be installed so that they are accessible for cleaning or flushing.
	B. Strainers shall be installed in foam concentrate lines upstream of foam concentrate pumps.
	C. Provide listed strainers of the proper size and strainers that have a ratio of open-basket area to inlet pipe size of at least 10:1 shall be used.

	3.6        CHARGING SYSTEM
	A. Fill proportioning tanks with foam concentrate after field quality-control testing is complete and satisfactory results have been achieved.

	3.7        DRAINS AND FLUSHING CONNECTIONS
	A. Flushing connections shall be provided where system piping is subject to accumulation of sediments or where periodic flushing is required by the authority having jurisdiction.
	B. System auxiliary drains shall be installed such that the drain valves are accessible in accordance with NFPA 13.

	3.8        FIELD QUALITY CONTROL
	A. Inspection: Engage the services of a qualified professional engineer to inspect installed fire-extinguishing systems, prepare installation report, and certify that installation complies with the Contract Documents, calculations, and requirements of...
	B. Comply with operating instructions and procedures in NFPA 16, "Acceptance Tests" Chapter.  Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.
	2. Inspect equipment and check mountings for adequate anchoring to substrate.
	3. Check electrical systems.
	4. The foam solution test valve must be large enough to flow full system demand for testing purposes.
	5. Flush supply piping.
	6. Perform hydrostatic pressure test.
	7. Perform acceptance test.
	8. Perform proportioning system test.
	9. Perform discharge test.
	10. Flush system piping.
	11. Flush system piping again immediately after any foam concentrate discharge.
	12. Correct malfunctioning equipment; retest to demonstrate compliance.  Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated; retest to demonstrate compliance.  Repeat procedure until satisfactory r...
	13. Comply with environmental rules and regulations for testing, drainage, system run-off or disposal of foam solution or other potential environmental requirements.

	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations including connections, and to assist in testing.

	D. Tests and Inspections:
	1. After installing foam fire-extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start systems to confirm proper unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	E. Foam fire-extinguishing piping system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	212200 - Clean Agent Fire Extinguishing System
	PART 1 -  GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Piping and piping specialties.
	2. Extinguishing-agent containers.
	3. Extinguishing agent.
	4. Detection and alarm devices.
	5. Control and alarm panels.
	6. Accessories.
	7. Connection devices for and wiring between system components.
	8. Connection devices for power and integration into building's fire-alarm system.
	9. Barometric relief dampers.


	1.3         DEFINITIONS
	A. ATS:  Acceptance Testing Specifications.
	B. EPO:  Emergency Power Off.

	1.4        SYSTEM DESCRIPTION
	A. Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area including the room cavity below the ceiling and below the raised floor.
	B. The system shall incorporate modular or central storage of the agent as liquid in pressurized cylinder.  A fixed piping distribution system shall transport the agent to the nozzles.  System shall provide the minimum design concentration of 7.0 perc...
	C. Design concentrations shall be held at the highest level of combustible for a minimum period of ten (10) minutes.
	D. The work described in this specification consists of all labor, materials, equipment, Engineering and services necessary to complete and test the Total Flooding Clean Agent fire extinguishing system with Automatic Detection and Control.
	1. Drawings: The contract drawings show the general arrangement of the areas to receive detection and Clean Agent Fire Extinguishing System. Review the drawings so that all items that will affect the operation of the Clean Agent Fire Extinguishing Sys...
	2. Total flooding system shall be complete including Clean Agent Fire Extinguishing Gas storage containers, piping, hangers, nozzles, control panel, detectors, annunciators, alarms and any and all other equipment necessary for a complete operational s...
	3. The system shall include all required wiring and controls necessary to automatically shutdown the independent forced-air ventilation system serving the protected area only and close all the dampers in the supply and exhaust/return ductwork serving ...
	4. Forced air ventilation shall shutdown and dampers in HVAC system close automatically prior to discharge of the fire extinguishing system.
	5. Provide a means of manual release of the system.  This shall be accomplished by a mechanical manual release or by electrical manual release. The release shall cause simultaneous operation of the automatically operated valves controlling agent relea...
	6. System shall have 24-hour battery standby power supply for operation of the detection, signaling, control and activation requirements of the system.
	7. The system shall also include connection of trouble and alarm signals at the system control panel with the Building Fire Alarm Panel.


	1.5         PERFORMANCE REQUIREMENTS
	A. Design clean-agent extinguishing system and obtain approval from authorities having jurisdiction. Design system for Class A, B or C fires as appropriate for areas being protected and include safety factor.  Use clean agent indicated and in concentr...
	B. Performance Requirements:
	1. Discharge HFC 227ea, FE-25 and FK-5-1-12 within 10 seconds and maintain the designed concentration by volume at for 10-minute holding time in hazard areas.
	2. Discharge HFC 227ea within 10 seconds and maintain 7.1 percent concentration by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. HFC 227ea concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 5.3 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	3. Discharge HFC-125 within 10 seconds and maintain 8 percent concentration by volume at 21  C for 10-minute holding time in hazard areas.
	a. HFC-125 concentration in hazard areas greater than 11.5 percent immediately after discharge or less 6.8 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	4. Discharge FK-5-1-12 (NOVEC 1230) within 10 seconds and maintain 6.6 percent concentration / by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. FK-5-1-12 concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 6.5 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	C. System Operating Sequence: As follows:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust / return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Clean Agent Discharge.
	c. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	D. Emergency Power off (EPO): Will terminate power to protected equipment immediately on actuation.
	E. Low-Agent Pressure Switch:  Initiate trouble alarm if sensing less than set pressure.
	F. Power Transfer Switch: Transfer from normal to stand-by power source.
	G. Seismic Performance: Fire-suppression piping and containers shall be capable of withstanding the effects of earthquake motions determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, "Earthquake Loads."

	1.6        SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Sustainable and Renewable Products Submittals: Documentation indicating that clean agents comply.
	C. Shop Drawigs: For clean-agent fire-extinguishing system signed and sealed by a qualified professional engineer.
	1. Include plans showing locations, pipe sizes, nozzles and their supports, location of extinguishing agents, detection devices, auxiliary equipment and sequence of operations, elevations, sections, details, and attachments to other work.
	2. Include design calculations.
	3. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	4. Wiring Diagrams: For power, signal and control wiring.
	5. Standby battery calculations.

	D. Delegated-Design Submittal: For clean-agent fire-extinguishing system signed and sealed by the qualified professional engineer.
	1. Indicate compliance with performance requirements and design criteria, including analysis data.
	2. Include design calculations for weight, volume, and concentration of extinguishing agent required for each hazard area.
	a. Controls and alarms.
	b. Extinguishing-agent containers, piping and discharge nozzles if mounted in space, detectors, and accessories.
	c. Equipment and furnishings.

	4. Indicate the Following on Access (Raised) Floor Space Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.

	5. Indicate the Following on Ceiling Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.
	c. Other equipment located in the ceiling space that is being protected including sprinkler piping, HVAC equipment, raceways, or conduit.

	6. The shop drawings shall show the estimated maximum positive and negative pressure for the enclosure protected by a clean agent, relative to ambient pressure, expected to be developed upon discharge of the agent.

	E. Coordination Drawings: Clean agent extinguishing systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	1. Domestic water piping.
	2. Items Penetrating Finished Ceiling Include the Following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Audible / visible appliances.


	F. Permit Approved Drawings: Working plans, prepared according to NFPA 2001, that have been approved by authorities having jurisdiction.  Include design calculations.
	G. Seismic Qualification Certificates: For extinguishing-agent containers and control panels from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	H. Field quality-control reports.
	I. Submit verification of compliant installation with the requirement of NFPA 2001 and approved shop drawings.  The verification shall ensure that the installed system includes all required components and functions and the system has been 100 percent ...
	J. Operation and Maintenance Data: For special agent system to include in emergency, operation, and maintenance manuals.  All aspects of system operation and maintenance shall be detailed, including electrical schematics of all circuits, a written des...
	K. As-Built Drawings: Upon completion of installation, the Contractor shall revise all clean agent ship drawings and calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall ...

	1.7        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. FM Global Compliance: Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	C. UL COMPLIANCE: Provide equipment listed in UL's "Fire Protection Equipment Directory."
	D. All devices, components and equipment shall be new standard products of the manufacturer of the latest design.
	E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are de...
	F. Codes and NFPA Standards: Clean agent system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-2001, “Standard for Clean Agent Extinguishing System.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. NFPA-72, “Standard for Information Technology Equipment.”
	5. NFPA-90A, “Standard for Heating, Ventilation and Air Conditioning Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.


	1.8        EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Deliver extra materials to Owner.
	1. Detection Devices: Not less than 20 percent of amount of each type installed.
	2. Container Valves: Not less than 10 percent of amount of each size and type installed.
	3. Nozzles: Not less than 20 percent of amount of each type installed.
	4. Extinguishing Agent: Not less than 100 percent of amount installed in largest hazard area.  Include pressure-rated containers with valves.


	1.9        WARRANTY
	A. System components furnished under this contract shall be guaranteed against defective design, false discharge due to malfunction of Clean Agent Extinguishing equipment, materials and workmanship for the full warranty time which is standard with the...


	PART 2 -  PRODUCTS
	2.1        CLEAN-AGENT SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area.
	C. Delegated Design: Design clean-agent fire-extinguishing system and obtain approval from authorities having jurisdiction.  Design system for Class A, B, and C fires as appropriate for areas being protected, and include safety factor.  Use clean agen...
	D. Cross-Zoned Detection: Devices located in two separate zones.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating single-detection device in other zone.
	E. Verified Detection: Devices located in single zone.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating second-detection device.
	F. System Operating Sequence:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust/return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Power will shut off.
	c. Clean Agent Discharge.
	d. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	G. Emergency Power Off (EPO): Will terminate power to protected equipment immediately on actuation.
	H. Low-Agent Pressure Switch: Initiate trouble alarm if sensing less than set pressure.
	I. Power Transfer Switch: Transfer from normal to stand-by power source.
	J. Seismic Performance: Fire-suppression piping and containers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.2         PIPING MATERIALS
	A. See "HFC 227ea Agent Piping Applications" “HFC 125 Agent Piping Applications” "FK-5-1-12 Agent Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
	B. Flexible piping or hose, when used, shall be approved for pressure rating.
	C. Piping, Valves, and Discharge Nozzles:  Comply with types and standards listed in NFPA 2001, Section "Distribution," for charging pressure of system.
	D. All pressure relief devices shall be designed and located so that discharge from device shall not injure personnel or pose hazard.
	E. All pressure relief devices shall be designed and located so that discharge from devices shall not injure personnel or pose hazard.

	2.3        PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, Type S, Grade B or ASTM A 106/A 106M, Grade A and Grade B; Schedule 40, Schedule 80, and Schedule 160, seamless steel pipe.  Fittings shall have a minimum working pressure equal to or greater than the minimum design wor...
	1. Threaded Fittings:
	a. Malleable-Iron Fittings: ASME B16.3, Class 300.
	b. Flanges and Flanged Fittings: ASME B16.5, Class 300 unless Class 600 is indicated.
	c. Cast Iron fittings shall not be used.
	d. Fittings Working Pressure: 6T4278 kPa6T minimum.
	e. Flanged Joints: Class 300 minimum.

	2. Forged-Steel Welding Fittings: ASME B16.11, Class 3000, socket pattern.
	3. Steel, Grooved-End Fittings: FM Approved and NRTL listed, ASTM A 47/A 47M malleable iron or ASTM A 536 ductile iron, with dimensions matching steel pipe and ends factory grooved according to AWWA C606.

	B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, non-metallic, flat, asbestos-free, 6T3.2-mm6T maximum thickness unless thickness or specific material is indicated.

	C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	E. Steel, Keyed Couplings: UL 213, AWWA C606, approved or listed for clean-agent service, and matching steel-pipe dimensions.  Include ASTM A 536, ductile-iron housing, rubber gasket, and steel bolts and nuts.

	2.4       VALVES
	A. General Valve Requirements:
	1. UL listed or FM Approved for use in fire-protection systems.
	2. Compatible with type of clean agent used.

	B. Container Valves: With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	C. Valves in Sections of Closed Piping and Manifolds: Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	D. All gaskets, O-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent.  Valves shall be protected against mechanical or chemical damages.
	E. Valves in Manifolds: Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	2.5        EXTINGUISHING-AGENT CONTAINERS
	A. Description: Agent shall be stored in storage tanks designed to hold that specific agent at ambient temperatures.  Storage tanks shall be charged to fill density or super-pressurization level within the range.  The system shall be central storage d...
	1. Finish: Manufacturer's standard color, enamel or epoxy paint.
	2. Manifold:
	a. Fabricate with valves, pressure switches, and connections for multiple storage containers, as indicated.
	b. Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	3. Storage-Tank Brackets: Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support.
	4. Construction: Clean Agent storage containers shall be constructed of high strength alloy steel, conforming to all applicable specifications of the Department of Transportation.  Container design shall permit on-site reconditioning and/or refilling ...


	2.6         FIRE-EXTINGUISHING CLEAN AGENT
	A. HFC 227ea Clean Agent - Heptaflouropropane.
	1. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	B. HFC-125 Clean Agent – Pentaflouromethane:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. FK-5-1-12 Clean Agent – Dodecaflouro-2-Methylpentan-3-One:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         DISCHARGE NOZZLES
	A. Discharge nozzles shall be listed for the intended use including flow characteristics and area of coverage, heights limits and minimum pressure.  Listing criteria shall include flow characteristics area coverage, heights limits and minimum pressures.
	B. Discharge nozzles shall be fabricated of corrosion resistant materials and finished with a protective coating in severely corrosive atmosphere.
	C. Discharge nozzles shall be permanently marked to identify type, size and manufacturer.
	D. Discharge nozzles shall be provided with fragile discs, or blow off caps in order to avoid clogging by external materials.

	2.8        MANIFOLD AND ORIFICE UNIONS
	A. Description: NRTL-listed device with minimum 6T15-MPa6T pressure rating, to control flow and reduce pressure of IG-541 gas in piping.
	1. 6TDN 506T and Smaller: Piping assembly with orifice, sized for system design requirements.
	2. 6TDN 656T and Larger: Piping assembly with nipple, sized for system design requirements.

	2.9       CONTROL PANELS
	A. Description: The control panel shall be an addressable releasing panel and shall be UL Listed and FM Approved for use as a local alarm system with releasing device service, including equipment and features required for testing, supervising, the act...
	B. Power Requirements: 230-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.  Power shall be supplie...
	C. Enclosure: NEMA ICS 6, Type 1, enameled-steel 18 gage minimum cabinet.
	1. Mounting: Recessed flush with surface.

	D. Supervised Circuits: Separate circuits for each independent hazard area.
	1. Detection circuits equal to the required number of zones, or addressable devices assigned to the required number of zones.
	2. Manual pull-station circuit.
	3. Alarm circuit.
	4. Release circuit.
	5. Abort circuit.
	6. EPO circuit.

	E. Control Panel-Features: The control system shall consist of detection and control module, interactive display module, and relay module.  The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actua...
	1. Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	2. Automatic switchover to standby power at loss of primary power.
	3. Storage container, low-pressure indicator.
	4. Service disconnect to interrupt system operation for maintenance with visual status indication on the annunciator panel.

	F. Standby Power: Sealed lead calcium batteries with capacity to operate system for 90 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery voltage...
	G. Provide six (6) individual, Form-C, auxiliary relay contacts (one relay per function) shall transfer under pre-alarm, pre-release trouble conditions, power shutdown EPO.  Each of these contacts shall be rated 2A, 24 VDC and 230 VAC.
	H. Provide a relay switch to open the dampers manually.
	I. A time delay field adjustable for 0-60 seconds shall be initiated with the generation of pre-release output.  Upon expiration of the time delay, a release output and a release alarm output shall occur.  Time delay shall not be used as a means of co...
	J. All connections to the detection, signal and releasing circuits shall be supervised for open circuits and ground faults.  Additionally, signal circuits shall be supervised for short faults.  All relay coils, battery connections and plugs shall be s...
	K. The control panel shall provide an audible and visual “Trouble” signal in the event of a loss of AC power, rectified or battery power.
	L. All devices for shutting down supplementary equipment shall be considered integral parts of the system and shall function with system operation.
	M. Supervised alarm initiating circuits shall be provided per module.  Circuits shall be compatible with contact type detection devices and any combination of the required number of approved smoke detectors.  Each circuit shall be capable of monitorin...
	N. The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actuation.
	O. A subsequent alarm initiation by a smoke detector connected to the second alarm initiating circuit in a module zone shall cause pre-release alarm output.
	P. The pre-alarm, pre-release and release alarm outputs shall be individually supervised, polarity reversal, signaling circuits, each rated at 24 VDC, 0.75.  The alarm outputs shall deactivate when the Alarm Silence Switch is operated and visual and a...
	Q. An Abort Switch shall be provided to inhibit the release output originated by smoke detector alarm initiations.  A field program feature shall insure that, where specified, release outputs originated by contact devices shall override the Abort Swit...
	R. There shall be provisions for driving either initiator or solenoid actuated extinguishing agent release valves.
	S. The control unit shall operate on 220 VAC, 60 HZ.  The control panel shall include a self-contained, 24 VAC standby source of emergency power supply including a battery charger and two (2) rechargeable batteries with a minimum rating of 6.0 ampere ...

	2.10      AUTOMATIC SMOKE DETECTORS
	A. Furnish and install addressable type, photo electric smoke detectors at the ceiling on locations indicated on the drawings.  Maximum spacing per detectors shall be based on air circulation (changes) within the protected area.  The combination detec...
	B. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect the response characteristics.  Smoke detectors shall not be located in a direct air flow nor closer than 3 feet from an air supply diffuser o...
	C. All detectors shall be produced by the same manufacturer and be directly interchangeable in common detector base.  The detector base shall have wire leads for a remote LED alarm indicator.
	D. Adequate and reliable primary and 90 hour minimum standby sources of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	E. Detectors shall not be installed until after the construction cleanup of all trades is complete and final.

	2.11      MANUAL RELEASE
	A. The electric manual release switch device shall be hardwired/addressable type and shall require two separate and district actions for operation in order to prevent accidental discharge.  Manual control shall not require a pull of more than 178 newt...
	B. Manual actuation shall bypass the normal time delay and abort functions and shall cause all alarm and shut down devices to operate the same if the system had operated automatically.  Upon operation of the manual pull release switch to the bypass mo...
	C. A manual release switch shall be located at each exit from the protected hazard and shall have an advisory sign.  Devices shall be located and installed or suitably protected so that they are not subject to mechanical, chemical, or other damage.

	2.12      SWITCHES
	A. Description: UL listed or FM Approved listed, where available, 220-V ac or low voltage compatible with controls.  Include contacts for connection to control panel.
	1. Low-Agent Pressure Switches: Pneumatic operation.
	2. Power Transfer Switches: Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	3. Maintenance Switch: Keyed-access switch to prevent false discharge during servicing and system testing.


	2.13      ABORT SWITCH
	A. The abort switch shall be located within the protected area near the means of egress for the area.  The abort switch shall be a momentary contact “dead man” type requiring constant manual pressure to transfer one set of normally open and one set of...
	B. Upon release of abort switch, with the exception of optional time delays, the system shall discharge the containers if the required detection circuits are in alarm condition.
	C. The abort switch shall be supervised and shall indicate trouble condition at the Clean Agent system control panel.
	D. In all cases, the normal and manual emergency control shall override the abort function.

	2.14      ALARM DEVICES
	A. Description: Listed and labeled by an National Recognized Testing Laboratory or FM Approved, low voltage, and surface mounting.  Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System."
	B. Alarm audible and visual signal devices shall operate from the control panel.
	C. Audible and visible pre-discharge alarms shall be provided within the protected area to give positive warning of pending discharge.  The operation of the warning devices shall be continued after agent discharge and until positive action has been ta...
	D. The notification alarm appliances shall be electronic and use solid state components.  Each electronic signal shall provide eight (8) field selectable alarm tones.
	E. Bells: Minimum 6T150-mm6T diameter.  The alarm bell shall operate on 24 volt polarized DC power.  The bell shall be a vibrating unit of modular design.  The unit shall include a polarizing diode to allow supervision of the circuit wires.  The bell ...
	F. Horns: 90 to 94 dBA.
	G. Strobe Lights: Translucent lens, with "FIRE" or similar caption.  The strobe alarm shall have a xenon flash tube, operating on 24 volts DC power and flash rate 1 to 3 per second.  The strobe alarm shall incorporate circuit for synchronized strobe f...
	H. Alarm Horn / Strobe Combination: The combination audible horn with a 15/75 Candella strobe light shall operate on 24 volts polarized DC power to allow supervision of circuit wires.  The horn shall produce a sound level of 87 dBA at 3 m.  Horn and s...
	I. Strobe devices shall be placed outside and above each exit door from the protected space provide advisory sign at each location.

	2.15       ELECTRICAL POWER AND WIRING
	A. Electrical power, wiring, and devices are specified in Division 26.

	2.16      CAUTION/ADVISORY SIGNS
	A. Signs shall be provided to comply with NFPA-2001 and the recommendations of the equipment supplier: Provide a warning signs at each entrance and inside areas protected by clean agents to indicate, "Clean Agent Is Discharging, Do Not Open Doors".
	B. All manual operating devices shall be identified as to the hazard they protect.
	C. Provide flashing light over each entrance to and inside protected areas.
	D. Warning and instruction signs above each abort switch shall be provided.

	2.17      EQUIPMENT INSTRUCTIONS PLATE
	A. Provide engraved instruction plates detailing emergency procedures at each system control panel and at each hazard area manual discharge station/abort switch location.

	2.18      CONDUIT AND WIRING SYSTEM
	A. All wiring systems shall be properly installed in compliance with local codes and system drawings.  Initiating and releasing circuits shall be installed in metallic conduit, and must be installed and kept separate from all other building wiring.  A...
	B. All system components shall be securely supported independent of the wiring.  Runs of conduit and wiring shall be straight, neatly arranged, properly supported, installed parallel and perpendicular to walls and partitions.
	C. The sizes of the conductors shall be those specified by the manufacturer.  Color coded wire shall be used.  All wires shall be tagged at all junction points and shall be free from shorts, earth connections (unless so noted on the system drawings), ...
	D. All wiring shall be installed by qualified individuals, in a neat and workmanlike manner, to conform to the Local Building Code, National Electrical Code, Article 725, and Article 760, except as otherwise permitted for limited energy circuits, as d...
	E. Power shall be supplied to the control unit from a separate dedicated source that will not shut down on system operation.
	F. Provide interconnecting wiring between Clean Agent Extinguishing System Panel, HVAC Equipment System shutdown, and dampers in the ventilation ductwork passing through the hazard.

	2.19      PRESSURE RELIEF VENT
	A. Provide pressure relief vent for protected space to prevent damage to structure upon agent discharge.
	1. Type: Barometric.
	2. Sizing: Per NFPA-2001 based on agent discharge pressure and surrounding structure rating.



	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements, installation tolerances, and other conditions affecting work performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        ELECTRICAL COMPONENTS
	A. The control unit shall be properly installed and readily accessible.
	B. All devices shall be located, installed or suitably protected so that they are not subject to mechanical, chemical or other damage that would render them inoperative.
	C. Adequate and reliable primary and 24 hour minimum standby source of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	D. All devices for shutting down supplementary equipment shall be considered an integral part of the system and shall function with the system operation.
	E. The detectors shall be installed in a professional manner and in accordance with technical data regarding their installation.  Detectors shall not be located near obstruction or air ventilation and cooling equipment that would appreciably affect th...
	F. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect their response characteristics.
	G. All wiring systems shall be properly installed in compliance with local codes and system drawings.
	H. Manual pull stations shall be properly installed, readily accessible, accurately identified, and properly protected to prevent damage.
	I. Power shall be supplied to the releasing control panel from a separate dedicated source that will not be shut down on system operation.

	3.3        HFC 227EA AND HFC 125 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.4        FK-5-1-12 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.5        CLEAN-AGENT PIPING INSTALLATION
	A. Install clean-agent extinguishing piping and other components level and plumb, according to manufacturers' written instructions.
	B. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer's written instructions.
	C. Install extinguishing-agent containers anchored to substrate.
	D. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section "Distribution."
	1. Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.
	2. Support piping using supports and methods according to NFPA 13.
	3. Install seismic restraints for extinguishing-agent containers and piping systems.
	4. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	E. Teflon tape shall be used on the male threads on the pipes to obtain a tight joint.
	F. Install clean-agent extinguishing piping and other components level and plumb and according to manufacturers’ written instructions.
	G. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer’s written instructions.
	H. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section “Distribution,” and in ASME B31.1.
	1. Install valves designed to prevent entrapment of liquid or install pressure relief devices in valved sections of piping systems.
	2. Install seismic restraints for extinguishing-agent containers and piping systems.
	3. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section “Detection, Actuation, and Control Systems,” as required for supervised system application.


	3.6        PIPE SUPPORT AND HANGERS
	A. All piping must be solidly anchored to walls, ceiling structure, floors or columns by angle iron brackets, channels/struts or equivalent brackets where longitudinal or lateral sway may occur.  Particular attention must be paid to the bracing of all...
	B. Pipe support components shall be steel and adequate to support the pipe in response to movements created by changing thermal conditions, and to allow for free and ample movement for contraction except where anchored, thereby preventing excessive st...
	C. Where rod type hangers are permitted for intermediate support between rigid supports, they shall be steel clevis or steel band hangers of the proper size for the supported pipe and with solid bar-type hanger rod.  Hanger rods shall not be subjected...
	D. Grooved pipe, fittings and couplings must be supported and anchored exactly per the manufacturer’s specification.  Installation shall be such as to allow for contraction over the anticipated temperature range and pressure thrusts.  Consideration sh...
	E. Cast iron supports, conduit clamps or “C” clamps shall not be used to support piping.  All parts of the supporting equipment shall be fabricated, assembled and installed so that they will not be disengaged by movement of the supported pipe.  Drilli...
	F. All pipe supports shall be installed to avoid interference with other piping, hangers, electrical conduit, and supports or building structure and equipment.
	G. Supports shall be sufficiently close together to avoid excessive bending stresses from concentrated loads between supports.
	H. Use of concrete inserts or power driven studs shall follow the manufacturer’s specifications.  Consideration should be given to minimum and maximum engagement depths, edge distances, minimum spacing of anchors in the concrete and the quality of the...

	3.7        CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance.
	C. Connect electrical devices to control panel and to building's fire-alarm system.  Electrical power, wiring, and devices are specified in Division 28 Section "Fire-Alarm System."

	3.8        IDENTIFICATION
	A. Identify system components and equipment.  Comply with requirements for identification specified in Division 21 Section "Identification for Fire-Suppression and Equipment."
	B. Identify piping, extinguishing-agent containers, other equipment, and panels according to NFPA 2001.
	C. Install signs at entry doors for protected areas to warn occupants that they are entering a room protected with a clean-agent fire-extinguishing system.
	D. Install signs at entry doors to advise persons outside the room the meaning of the horn(s), bell(s), and strobe light(s) outside the protected space.

	3.9         FIELD QUALITY CONTROL
	A. Comply with operating instructions and procedures of NFPA 2001, Section "Approval of Installations." Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.  All agent storage containers and mounting brackets are securely fastened and discharge nozzles are oriented in such a manner that optimum agent dispersal can be effected.
	2. Inspect extinguishing-agent containers and extinguishing agent, and check mountings for adequate anchoring to substrate.
	3. Test piping pneumatically in a closed circuit for a period of ten (10) minutes at 40 psi.  At the end of 10 minutes, the pressure drop shall not exceed 20 percent of test pressure.
	4. Check electrical systems.
	5. Check enclosure integrity. Comply with NFPA 2001, Section "Enclosure Inspection," and Appendix C, "Enclosure Integrity Procedure."
	6. Perform functional pre-discharge test.
	7. Check remote monitoring operations.
	8. Perform system functional operational test including, EPO, abort, and manual release.
	9. Check control-panel primary power source.
	10. Perform flow test on piping system, using nitrogen or an inert gas to verify that flow is continuous and the piping and nozzles are continuous.

	B. Functional Tests: The complete system shall be functionally tested in the presence of the Owner’s authorized representative and all functions including systems and equipment interlocks must be operational at least 3 days prior to the final acceptan...
	1. The detection devices shall be checked for proper type and location as specified; each detector shall be tested in accordance with the manufacturer's recommended procedures, and test values recorded.
	2. All field circuits shall be free of ground faults and short circuits.  Silencing of alarm shall not affect other auxiliary functions such as air handling or power cutoff.
	3. Check all supervised circuits for proper trouble.
	4. All auxiliary functions such as alarm sounding or displaying devices, remote annunciators, air handling shutdown dampers closing and power shutdown shall be checked for proper operation.
	5. All system and equipment interlocks, such as door release devices, audible and visual devices, equipment shutdowns, local and remote alarms, etc., shall function as required and designed.
	6. Each control panel circuit shall be tested for trouble by inducing a trouble condition into the system.
	7. Verify that the control panel is connected to separate dedicated circuit and labeled properly.  The panel shall be readily accessible and restricted to unauthorized person.
	8. Test a primary power failure in accordance with manufacturers’ specifications with system fully operated on standby power.
	9. Disable each agent storage container release mechanism so that activation of the release circuit does not release agent.
	10. Operate each type of alarm condition on each signal circuit and verify trouble condition at the remote station.
	11. Test a primary power failure in accordance with the manufacturer’s specifications with the system fully operated on standby power.

	C. The following guidelines are for information purposes only and are not intended to replace or restrict the manufacturers’ recommendations.
	1. Fire Suppression contractor shall ascertain that general contractor use the following guidelines in preparation of enclosure:
	a. The room should be in the normal operating condition.  Taping and other nonpermanent methods shall not be allowed.  Any holes, cracks or penetrations leading into or out of the protected areas including pipe chases and wire troughs are effectively ...
	b. All openings that are to be automatically closed on system actuation shall be in their normal open position (doors, fire dampers, hatches, and movable partitions, etc.)
	c. Windows shall have solid weather stripping around all joints.  Glass to frame and frame to wall joints shall be sealed.
	d. All nozzle locations should be checked for obstructions.  All loose papers and light materials that may be moved by the discharge of the agent should be removed.
	e. All wiring systems shall be properly installed in compliance with local codes and the system drawings.
	f. All areas where Clean Agents discharge may stir up dust or debris that could damage equipment shall be vacuumed clean to minimize potential damage.
	g. Adjacent rooms shall be checked to make sure that Extinguishing Agents migrating from the room will not trip adjacent Extinguishing Systems or affect people or equipment.
	h. Operate manual release.  Verify that manual release functions occur accordingly to design specifications.
	i. Operate abort switch circuit.  Verify that abort functions occur according to design specifications.
	j. Operate detection initiation circuits and verify that alarm functions occur according to design and abort switch specifications.
	k. Check each detector for proper response.
	l. Verify that the releasing control panel is connected to dedicated power circuit.
	m. Test a primary power failure in accordance with the manufacturer’s specification with the system fully operated by a standby power.


	D. Perform field-acceptance tests of each clean-agent extinguishing system when installation is complete.  Perform system testing only after hazard-area enclosure construction has been completed and openings sealed.  Comply with operating instructions...
	1. Perform functional pre-discharge test.
	2. Perform system functional operational test.
	3. Check remote monitoring operations.
	4. Check control-panel primary power source.
	5. Perform "puff" test on piping system, using nitrogen.

	E. Correct malfunctioning equipment, and then retest to demonstrate compliance.  Replace equipment that cannot be corrected or does not perform as specified and indicated, then retest to demonstrate compliance.  Repeat procedure until satisfactory res...
	1. Report test results promptly and in writing to Architect and authorities having jurisdiction.

	F. Perform the following field tests and inspections and prepare test reports:
	1. After installing clean-agent extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Sections "Inspection and Test Procedures" and "System Function Tests."  Certify compliance with test parameters.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Tests: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.  Remove malfunctioning units, replace with new units, and retest.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Prepare test and inspection report.

	G. Remove and replace malfunctioning units and retest as specified above.

	3.10       CLEANING
	A. Each pipe section shall be cleaned internally after preparation and before assembly by means of swabbing, using a suitable nonflammable cleaner.  Pipe network shall be free of particulate matter and oil residue before installing nozzles or discharg...

	3.11      SYSTEM FILLING
	A. Preparation:
	1. Verify that piping system installation is completed and cleaned.
	2. Check for complete enclosure integrity.
	3. Check operation of ventilation and exhaust systems.

	B. Filling Procedures:
	1. Fill extinguishing-agent containers with extinguishing agent, and pressurize to indicated charging pressure.
	2. Install filled extinguishing-agent containers.
	3. Energize circuits.
	4. Adjust operating controls.


	3.12      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain clean-agent fire-extinguishing systems.
	B. Training sessions shall include emergency procedures, abort functions, system control panel operation, trouble procedures, supervisory procedures, auxiliary functions and emergency procedures.  Dates and times of the training period shall be coordi...

	3.13      SYSTEM INSPECTIONS
	A. Submit a proposal for two inspections of the system under this contract during the one year warranty period.  The first inspection shall be at the six month interval after system acceptance and the second at the 12 month interval.  In the annual in...
	B. Documents certifying satisfactory system conditions shall be submitted to the Owner’s representative upon completion of each inspection.



	212210 - Water Mist Fire Suppression
	213113 - Electric-Drive, Centrifugal Fire Pumps
	PART 1 – GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Split-case fire pumps.
	2. Fire-pump accessories and specialties.
	3. Flowmeter systems.
	4. Pump test connection

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	2. Division 21 Section “Foam Water Systems.”
	3. Division 21 Section “Controllers for Fire Pump Drivers.”
	4. Division 28 Section “Fire-Alarm System” for alarm devices not specified in this Section.


	C. Performance Requirements.
	D. Seismic Performance: Fire pumps shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	E. Pump Equipment, Accessory and Specialty Pressure Rating: 6T1725 kPa6T minimum unless higher pressure rating is indicated.
	F. Service Factor: A multiplier of an AC motor that, when applied to the rated horsepower, indicates a permissible horsepower loading that can be carried at the rated voltage, frequency and temperature.  For example, the multiplier 1.15 indicates that...
	G. Fire Pump Setting: The fire pump system, when started by pressure drop, shall be arranged as follows:
	1. Jockey Pump Stop Point: Fire pump churn pressure plus suction pressure.
	2. Jockey Pump Start Point: Jockey pump stop minus 0.7 bar.
	3. Fire Pump Stop Point: Fire pump churn pressure plus suction pressure.
	4. Fire Pump Start Point: Fire pump stop point minus 1 bar.


	1.3        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings: For fire pumps, motor drivers, and fire-pump accessories and specialties.  Include plans, elevations, sections, details and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Certified shop test curve showing head capacity and break horsepower of the pump.
	3. Wiring Diagrams:  For power, signal and control wiring.

	C. Seismic Qualification Certificates: For fire pumps, accessories and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Product Certificates: For each fire pump, from manufacturer.
	E. Source quality-control reports.
	F. Field quality-control reports.
	G. Operation and Maintenance Data: For fire pumps to include in operation and maintenance manuals.
	H. Qualification Data: For qualified Installer and professional engineer.
	I. Approved Fire Pump Layout Drawings: Working plans, prepared according to NFPA-13 and NFPA-20, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	J. Welding certificates.
	K. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	L. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include “Contractor’s Material and Test Certificate for Aboveground Piping.”
	M. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals.
	N. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect, Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.4        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility. Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-20, “Standard for Installation of Stationary Pumps for Fire Protection.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. Saudi Building Code.
	5. Local Civil Defense.
	6. Underwriters Laboratories, Inc.
	7. FM Global.

	E. Fire pump equipment including motor shall be listed by UL and approved by FM Global for fire pump service.
	F. The system designer shall be registered, licensed or certified by a state or local authority.
	G. The fire pump motor shall have a nameplate indicating the listed horsepower rating to drive the pump.
	H. Installation personnel shall be qualified or shall be supervised by persons who are qualified in the installation of fire pump systems.  Qualified personnel shall be certified by a nationally recognized fire protection certificate or organization.
	I. The fire pump unit, consisting of the pump, driver and controller shall perform in compliance with NFPA-20 as entire unit. The complete fire pump unit shall be field acceptance tested for proper performance.

	1.5        COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        GENERAL REQUIREMENTS FOR CENTRIFUGAL FIRE PUMPS
	A. Description: Factory-assembled and -tested fire-pump and driver unit.
	B. Base: Fabricated and attached to fire-pump and driver unit with reinforcement to resist movement of pump during seismic events when base is anchored to building substrate.
	C. Finish: Red paint applied to factory-assembled and -tested unit before shipping.

	2.2         HORIZONTALLY MOUNTED, SINGLE-STAGE AND MULTI-STAGE, SPLIT-CASE FIRE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Pump:
	1. Standard: UL 448, for split-case pumps for fire service.
	2. Casing: Axially split case, cast iron with ASME B16.1 pipe-flange connections.
	3. Impeller: Cast bronze, statically and dynamically balanced, and keyed to shaft.
	4. Wear Rings: Replaceable bronze.
	5. Shaft and Sleeve: Steel shaft with bronze sleeve.
	a. Shaft Bearings: Grease-lubricated ball bearings in cast-iron housing.
	b. Seals: Stuffing box with minimum of four rings of graphite-impregnated braided yarn and bronze packing gland.

	6. Mounting: Pump and driver shafts are horizontal, with pump and driver on same base.

	C. Coupling: Flexible and capable of absorbing torsional vibration and shaft misalignment.  Include metal coupling guard.
	D. Driver:
	1. Standard: UL 1004A.
	2. Type: Electric motor; NEMA MG 1, polyphase Design B.
	3. Acceptable Manufacturers:
	a. USA.


	E. Capacities and Characteristics: Indicated on Drawings.

	2.3         FIRE-PUMP ACCESSORIES AND SPECIALTIES
	A. Automatic Air-Release Valves: Comply with NFPA 20 for installation in fire-pump casing.
	B. Relief Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: UL 1478, bronze or cast iron, spring loaded; for installation in fire-suppression water-supply piping.

	C. Inlet Fitting: Eccentric tapered reducer at pump suction inlet.
	D. Outlet Fitting: Concentric tapered reducer at pump discharge outlet.
	E. Hose Valve Manifold Assembly:
	1. Standard: Comply with requirements in NFPA 20.
	2. Header Pipe: ASTM A 53/A 53M, Schedule 40, galvanized steel with ends threaded according to ASME B1.20.1.
	3. Header Pipe Fittings: ASME B16.4, galvanized cast-iron threaded fittings.
	4. Automatic Drain Valve: UL 1726.
	a. Potter-Roemer.
	b. Crocker-Standard.
	c. Guardian.
	d. Approved equal.

	4. Manifold:
	a. Test Connections: Comply with UL 405 except provide outlets without clappers instead of inlets.
	b. Body: Exposed type, brass, with number of outlets required by NFPA 20.
	c. Escutcheon Plate: Brass or bronze; round.
	d. Hose Valves: UL 668, bronze with outlet threaded according to NFPA 1963 and matching local fire-department threads.  Include caps and chains.
	e. Exposed Parts Finish: Chrome plated.
	f. Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."



	2.4         FLOWMETER SYSTEMS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: UL-listed or FM-Approved, fire-pump flowmeter system with capability to indicate flow to not less than 175 percent of fire-pump rated capacity.
	C. Pressure Rating: 6T2400 kPa6T minimum.
	D. Sensor: Annubar probe, orifice plate, or venturi unless otherwise indicated.  Sensor size shall match pipe, tubing, flowmeter, and fittings.
	E. Permanently Mounted Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter.  Include bracket or device for wall mounting.
	1. Tubing Package: 6TDN 6 or DN 106T soft copper tubing with copper or brass fittings and valves.

	F. Portable Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter and with two 6T3.7-m-6T long hoses in carrying case.

	2.5         GROUT
	A. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink and recommended for interior and exterior applications.
	C. Design Mix: 6T34-MPa6T, 28-day compressive strength.
	D. Packaging: Pre-mixed and factory packaged.

	2.6        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire pumps according to UL 448 requirements for "Operation Test" and "Manufacturing and Production Tests."
	1. Verification of Performance: Rate fire pumps according to UL 448.

	B. Fire pumps will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine equipment bases and anchorage provisions, with Installer present, for compliance with requirements and for conditions affecting performance of fire pumps.
	B. Examine roughing-in for fire-suppression piping systems to verify actual locations of piping connections before fire-pump installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        INSTALLATION
	A. Fire-Pump Installation Standard: Comply with NFPA 20 for installation of fire pumps, relief valves, and related components.
	B. Equipment Mounting: Install fire pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	C. Install fire-pump suction and discharge piping equal to or larger than sizes required by NFPA 20.
	D. Fire pumps connected in series shall not shut down automatically for any condition of suction pressure.
	E. Support piping and pumps separately so weight of piping does not rest on pumps.
	F. Install valves that are same size as connecting piping.  Comply with requirements for fire-protection valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	G. Install pressure gages on fire-pump suction and discharge flange pressure-gage tappings. Comply with requirements for pressure gages specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	H. Install piping hangers and supports, anchors, valves, gages and equipment supports according to NFPA 20.
	I. Install flowmeters and sensors. Install flowmeter-system components and make connections according to NFPA 20 and manufacturer's written instructions.
	J. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not factory mounted.  Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.
	K. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	L. The next larger pipe size shall be used as required by the table in NFPA-20 where the pipe between hose valve header and connection to the pump discharge is more than 4.5 m.
	M. Provide minimum of 10 pipe diameter distance from the pump suction flange to the backflow preventer assembly.
	N. Suction and discharge piping shall be tested hydrostatically at not less than  6T13.8 bar6T pressure or  6T3.4 bar6T in excess of maximum system pressure.

	3.3        ALIGNMENT
	A. Align split-case pump and driver shafts after complete unit has been leveled on concrete base, grout has set and anchor bolts have been tightened.
	B. After alignment is correct, tighten anchor bolts evenly.  Fill baseplate completely with grout, with metal blocks and shims or wedges in place. Tighten anchor bolts after grout has hardened.  Check alignment and make required corrections.
	C. Align piping connections.
	D. Align pump and driver shafts for angular and parallel alignment according to tolerances specified by manufacturer.

	3.4         CONNECTIONS
	A. Comply with requirements for piping and valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to pumps and equipment to allow service and maintenance.
	C. Connect flowmeter-system meters, sensors, and valves to tubing.
	D. Connect fire pumps to their controllers.
	E. All electric wiring to the fire pump motor(s) including control (multiple pumps) inter-wiring normal power supply, alternate power supply where provided and jockey pumps shall be checked by the electrical contractor prior to initial startup.

	3.5         FIELD QUALITY CONTROL
	A. Test each fire pump with its controller as a unit.  Comply with requirements for electric-motor-driver fire-pump controllers specified in Division 21 Section "Controllers for Fire-Pump Drivers."
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	C. A copy of the manufacturer’s certified pump test characteristic curve shall be available for comparison with the test results.
	D. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies and equipment installations, including connections, and to assist in testing.

	E. Tests and Inspections:
	1. After installing components, assemblies, and equipment including controller, test for compliance with requirements.
	2. Test according to NFPA 20 for acceptance and performance testing.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Water Level Test: Water level detection test is required for vertical pumps.
	7. Where fire pump is connected to an emergency power or alternate power source, the fire pump shall be tested under both normal power and emergency (or alternate) power sources.

	F. Components, assemblies, and equipment will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable location to dispose of fire-pump test water.  Hoses are for tests only and do not convey to Owner.
	I. The flowmeter reading or discharge pressure shall be recorded and shall be in accordance with the pump manufacturer’s flow performance data.
	J. For electric motors operating at rated voltage and frequency, the ampere demand on each phase shall not exceed the product of the full-load ampere rating times the allowable service factor as stamped on the motor nameplate.
	K. For electric motors operating under varying voltage, the product of the actual voltage and current demand on each phase shall not exceed the product of the rated voltage and rated full-load current times the allowable service factor.
	L. The voltage at the motor shall not vary more than 5 percent below or 10 percent above rated (nameplate) voltage during the test.

	3.6        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.7         DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain fire pumps.



	213400 - Pressure Maintenance Pumps
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Multi-stage, pressure-maintenance pumps.

	B. Related Section:
	1. Division 21 Section "Controllers for Fire-Pump Drivers" for pressure-maintenance-pump controllers.


	1.3        PERFORMANCE REQUIREMENTS
	A. Pump Equipment, Accessory and Specialty Pressure Rating: 7T1200 kPa7T minimum unless higher pressure rating is indicated.

	1.4        SUBMITTALS
	A. Product: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For pumps, accessories, and specialties.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Wiring Diagrams: For power, signal and control wiring.

	C. Field quality-control reports.
	D. Operation and Maintenance Data: For pumps to include in operation and maintenance manuals.

	1.5        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.

	1.6         COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        VERTICAL MULTI-STAGE, CENTRIFUGAL PRESSURE-MAINTENANCE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Factory-assembled and -tested, multistage, barrel-type vertical pump, designed for surface installation with pump and motor direct coupled and mounted vertically.
	C. Pump Construction:
	1. Barrel: Stainless steel.
	2. Suction and Discharge Chamber: Cast iron with flanged inlet and outlet.
	3. Pump Head / Motor Count: Cast iron.
	4. Impellers: Stainless steel, balanced and keyed to shaft.
	5. Pump Shaft: Stainless steel.
	6. Seal: Mechanical type with carbon rotating face and silicon-carbide stationary seat.
	7. Intermediate Chamber Bearings: Aluminum-oxide ceramic or bronze.
	8. Chamber Base Bearing: Tungsten carbide.
	9. O-Rings: EPDM or NBR.

	D. Motor: Single speed with permanently lubricated ball bearings and rigidly mounted to pump head. Comply with requirements in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	E. Nameplate: Permanently attached to pump and indicating capacity and characteristics.

	2.2         MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	1. Motor Sizes: Minimum size as indicated; if not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Electrical Devices and Wiring: Comply with requirements for electrical devices and connections specified in Division 26 Sections.



	PART 3 – EXECUTION
	3.1        EQUIPMENT INSTALLATION
	A. NFPA Standard: Comply with NFPA 20 for installation of pressure-maintenance pumps.
	B. Base-Mounted Pump Mounting: Install pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 7T450-mm7T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Attach pumps to equipment base using anchor bolts.


	3.2        FIELD QUALITY CONTROL
	A. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	B. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Pressure-maintenance pumps will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.3        ADJUSTING
	A. Lubricate pumps as recommended by manufacturer.
	B. Set field-adjustable pressure-switch ranges as indicated.



	213900 - Controllers for Fire-Pump Drivers
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Full-service, reduced-voltage controllers rated 600 V and less.
	2. Controllers for pressure-maintenance pumps.


	1.3        DEFINITIONS
	A. ATS:  Automatic transfer switch(es).
	B. ECM:  Electronic control module.
	C. MCCB:  Molded-case circuit breaker.
	D. N.O.:  Normally open.

	1.4        REFERENCES
	A. Division 21 Section “Electric-Drive Fire Pumps.”
	B. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	C. Division 21 Section “Common Work Results for Fire Suppression.”
	D. Division 21 Section “Facility Fire Suppression Water Service Piping.”

	1.5        PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Fire-pump controllers and alarm panels shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For each type of product indicated.  Include dimensioned plans, elevations, sections, details,and attachments to other work, including required clearances and service spaces around controller enclosures.
	1. Show tabulations of the following:
	a. Each installed unit's type and details.
	b. Enclosure types and details for types other than NEMA 250, Type 2.
	c. Factory-installed devices.
	d. Nameplate legends.
	e. Short-circuit current (withstand) rating of integrated unit.
	f. Features, characteristics, ratings and factory settings of individual overcurrent protective devices.
	g. Specified modifications.

	2. Detail equipment assemblies and indicate dimensions, weights, loads, method of field assembly, components, and location and size of each field connection.
	3. Schematic and Connection Diagrams: For power, signal, alarm, and control wiring and for pressure-sensing tubing.

	C. Qualification Data: For qualified testing agency.
	D. Seismic Qualification Certificates: For each type of product indicated, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Product Certificates: For each type of product indicated, from manufacturer.
	F. Manufacturer's factory test reports of fully assembled and tested equipment.
	G. Source quality-control reports.
	H. Field quality-control reports.
	I. Operation and Maintenance Data: For each type of product indicated to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for setting field-adjustable timers, controls, and status and alarm points.
	2. Manufacturer's written instructions for testing, adjusting, and reprogramming microprocessor-based logic controls.


	1.7        QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of a Nationally Recognized Testing Laboratory.
	B. Source Limitations: Obtain fire-pump controllers and all associated equipment from single source or producer.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with standards of authorities having jurisdiction pertaining to materials and installation.
	E. Comply with NFPA 20 and NFPA 70.
	F. Control equipment shall be listed by UL and approved by FM for electric motor-driven fire pump service.
	G. IEEE Compliance: Fabricate and test enclosed controllers according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. All controllers shall be marked for electric motor driven fire pump service.
	I. Controllers shall be located as close as is practical to the drive motor they control, and shall be within sight of motor.

	1.8        DELIVERY, STORAGE AND HANDLING
	A. Store controllers indoors in clean, dry space with uniform temperature to prevent condensation. Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.

	1.9        PROJECT CONDITIONS
	A. Environmental Conditions:
	1. Ambient Temperature Rating: Not less than 6T5  C6T and not exceeding 6T50  C6T unless otherwise indicated.
	2. Altitude Rating: Not exceeding 6T2011 m6T unless otherwise indicated.


	1.10      COORDINATION
	A. Coordinate layout and installation of controllers with other construction including conduit, piping, fire-pump equipment, and adjacent surfaces.  Maintain required clearances for workspace and equipment access doors and panels.  Ensure that control...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.11      EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Indicating Lights: Two of each type and color of lens installed; two of each type and size of lamp installed.
	2. Auxiliary Contacts: One for each size and type of magnetic contactor installed.
	3. Power Contacts: Three for each size and type of magnetic contactor installed.
	4. Contactor Coils: One for each size and type of magnetic controller installed.
	5. Relay Boards: One for each size and type of relay board installed.
	6. Operator Interface: One microprocessor board(s), complete with display and membrane keypad.



	PART 2 – PRODUCTS
	2.1         FULL-SERVICE CONTROLLERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. General Requirements for Full-Service Controllers:
	1. Comply with NFPA 20 and UL 218.
	2. Listed by a Nationally Recognized Testing Laboratory for electric-motor driver for fire-pump service.
	3. Combined automatic and non-automatic operation.
	4. Factory assembled, wired, and tested; continuous-duty rated.
	5. The panel shall be securely mounted in as a minimum, National Electrical Manufacturer Association (NEMA) Type 2 drip-proof enclosure.
	6. Service Equipment Label: Nationally Recognized Testing Laboratory labeled for use as service equipment.

	C. Method of Starting:
	1. Pressure-Switch Actuated:
	a. Water-pressure-actuated switch and pressure transducer with independent high- and low-calibrated adjustments responsive to water pressure in fire-suppression piping.
	b. System pressure recorder, electric ac driven, with spring backup.
	c. Programmable minimum-run-time relay to prevent short cycling.
	d. Programmable timer for weekly tests.

	3. Magnetic Controller: Soft start type.
	4. Solid-State Controller: Reduced-voltage type.
	5. Emergency Start: Mechanically operated start handle that closes and retains the motor RUN contactor independent of all electric or pressure actuators.

	D. Method of Stopping: Manual shutdown after automatic starting.
	E. Capacity: Rated for fire-pump-driver horsepower and short-circuit-current (withstand) rating shall be 100,000 symmetrical amperes.
	F. Method of Isolation and Overcurrent Protection: Interlocked isolating switch and non-thermal MCCB; with a common, externally mounted operating handle, and providing locked-rotor protection.
	G. Door-Mounted Operator Interface and Controls:
	1. Monitor, display, and control the devices, alarms, functions, and operations listed in NFPA 20 as required for drivers and controller types used.
	2. Method of Control and Indication:
	a. Microprocessor-based logic controller, with multiline digital readout.
	b. Membrane keypad.
	c. LED alarm and status indicating lights.

	3. Local and Remote Alarm and Status Indication:
	a. Controller power on.
	b. Motor running condition.
	c. Loss-of-line power.
	d. Line-power phase reversal.
	e. Line-power single-phase condition.

	4. Audible alarm, with silence push button.
	5. Non-automatic START and STOP push buttons or switches.

	H. Optional Features:
	1. Extra Output Contacts:
	a. One N.O. contact(s) for motor running condition.
	b. One set(s) of contacts for loss-of-line power.
	c. One each, Form C contacts for high and low reservoir level.

	2. Local alarm bell.
	3. Door-mounted thermal or impact printer for alarm and status logs.
	4. Operator Interface Communications Ports: USB, Ethernet, and RS485.

	I. Automatic Transfer Switch (ATS):
	1. Complies with NFPA 20, UL 218, and UL 1008.
	2. Integral with controller as a listed combination fire-pump controller and power transfer switch.
	3. Automatically transfers fire-pump controller from normal power supply to alternate power supply in event of power failure.
	4. Allows manual transfer from one source to the other.
	5. Alternate-Source Isolating and Disconnecting Means:
	a. Integral molded-case switch, with an externally mounted operating handle.
	b. Mechanically interlocked isolation switch and circuit breaker rated at a minimum of 115 percent of rated motor full-load current, with an externally mounted operating handle; circuit breaker shall be provided with non-thermal sensing, instantaneous...
	6. Local and Remote Alarm and Status Indications:
	a. Normal source available.
	b. Alternate source available.
	c. In normal position.
	d. In alternate position.
	e. Isolating means open.

	7. Audible alarm, with silence push button.
	8. Non-automatic (manual, non-electric) means of transfer.
	9. Start generator output contacts.
	10. Timer for weekly generator tests.
	11. Short circuit rating capacity: 100,000 symmetrical amperes.


	2.2        CONTROLLERS FOR PRESSURE-MAINTENANCE PUMPS
	A. Jockey pump controller shall be listed by and approved by FM.
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements for Pressure-Maintenance Pump Controllers:
	1. Type: UL 508 factory-assembled, wired and tested, across-the-line; for combined automatic and manual operation.
	2. Enclosure: NEMA Type 2, drip-proof enclosure.
	3. Factory assembled, wired, and tested.
	4. FINISH: Manufacturer's standard color paint.
	5. Horsepower rated disconnect switch.
	6. Hand-Off-Auto selector-switch to allow manual operation of the pump.
	7. Minimum run timer to prevent short circuiting.
	8. Control circuit transformer with 230 AC secondary.

	D. Rate controller for scheduled horsepower and include the following:
	1. Fusible disconnect switch.
	2. Pressure switch.
	3. Hand-off-auto selector switch.
	4. Pilot light.


	2.3        ENCLOSURES
	A. Fire-Pump Controllers, ATS, Remote Alarm Panels and Low-Suction Shutdown Panels: NEMA 250, to comply with environmental conditions at installed locations and NFPA 20.
	1. Indoor, Dry and Clean Locations: Type 1 (IEC IP10).

	B. Enclosure Color: Manufacturer's standard "fire-pump-controller red".
	C. Nameplates: Comply with NFPA 20; complete with capacity, characteristics, approvals, listings, and other pertinent data.
	D. All controllers and transfer switches shall be marked as “Suitable for Use as Service Equipment” and additional marking as electric fire pump controller.
	J. Optional Features:
	1. Floor stands, 6T305 mm6T high, for floor-mounted controllers.


	2.4        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire-pump controllers according to requirements in NFPA 20 and UL 218.
	1. Verification of Performance: Rate controllers according to operation of functions and features specified.

	B. Fire-pump controllers will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and surfaces to receive equipment, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine equipment before installation.  Reject equipment that is wet or damaged by moisture or mold.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        CONTROLLER INSTALLATION
	A. Install controllers within sight of their respective drivers.
	B. Connect controllers to their dedicated pressure-sensing lines.
	C. All equipment shall be mounted in a substantial manner on a single noncombustible supporting structure.
	D. Wall-Mounting Controllers: Install controllers on walls with disconnect operating handles not higher than 6T2006 mm6T above finished floor, and bottom of enclosure not less than 6T305 mm6T above finished floor unless otherwise indicated.  Bolt unit...
	E. Floor-Mounting Controllers: Install controllers on 6T100-mm6T nominal-thickness concrete bases, using floor stands high enough so that the bottom of enclosure cabinet is not less than 6T305 mm6T above finished floor.  Comply with requirements for c...
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	F. Fire pump controllers shall not be used as junction box to supply other equipment.
	G. Seismic Bracing: Comply with requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	I. Comply with NEMA ICS 15.

	3.3         POWER WIRING INSTALLATION
	A. Install power wiring between controllers and their services or sources, and between controllers and their drivers.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4        CONTROL AND ALARM WIRING INSTALLATION
	A. Install wiring between controllers and remote devices and facility's central monitoring system.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Control-Voltage Electrical Power Cables."
	B. Install wiring between controllers and the building's fire-alarm system.  Comply with requirements specified in Division 28 Section "Digital, Addressable Fire-Alarm System."
	C. Bundle, train, and support wiring in enclosures.
	D. Connect remote manual and automatic activation devices where applicable.

	3.5        IDENTIFICATION
	A. Comply with requirements in NFPA 20 for marking fire-pump controllers.
	B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification in NFPA 20 and as specified in Division 26 Section "Identification for Electrical Systems."

	3.6        FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Inspect and Test each Component:
	a. Inspect wiring, components, connections, and equipment installations.  Test and adjust components and equipment.
	b. Test insulation resistance for each element, component, connecting supply, feeder, and control circuits.
	c. Test continuity of each circuit.

	2. Verify and Test Each Electric-Driver Controller:
	a. Verify that voltages at controller locations are within plus 10 or minus 1 percent of motor nameplate rated voltages, with motors off.  If outside this range for any motor, notify Architect, Construction Manager and Owner before starting the motor(s).
	b. Test each motor for proper phase rotation.

	3. Operational Tests: After electrical circuitry has been energized, start units to confirm proper unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	E. Field Acceptance Tests for Electric-Driven Units:
	1. Do not begin field acceptance testing until suction piping has been flushed and hydrostatically tested and the certificate for flushing and testing has been submitted to Architect, Construction Manager and Owner and authorities having jurisdiction.
	2. Prior to starting, notify authorities having jurisdiction of the time and place of the acceptance testing.
	3. Engage manufacturer's factory-authorized service representative to be present during the testing.
	4. Provide a minimum, no fewer than six automatic and six manual operations shall be performed during the acceptance test.
	5. An electric driven fire pump shall operate for a period of at least 5 minutes at full speed during each of the operations.
	6. The automatic operation sequence of the controller shall start the pump from all provided starting features and shall include pressure switches or remote starting signals.
	7. Tests of engine-driven controllers shall be divided between both sets of batteries.
	8. The selection, size and setting of all overcurrent protective devices, including fire pump controller circuit breaker, shall be confirmed to be in accordance with this standard.
	9. The fire pump shall be started once from each power service and run for a minimum of 5 minutes.
	10. Alternate Power Supply:
	a. On installations with an alternate source of power and an automatic transfer switch, loss of primary source shall be simulated and transfer shall occur while the pump is operating at peak load.
	b. Transfer from normal to alternate source and retransfer from alternate to normal source shall not cause opening of overcurrent protection devices in either line.
	c. At least half of the manual and automatic operations shall be performed with the fire pump connected to the alternate source.


	F. Controllers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.7        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.8        ADJUSTING
	A. Set field-adjustable switches, auxiliary relays, time-delay relays, and timers.
	B. Program microprocessors for required operational sequences, status indications, alarms, event recording, and display features.  Clear events memory after final acceptance testing and prior to Substantial Completion.
	C. Set field-adjustable pressure switches.

	3.9        PROTECTION
	A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's written instructions until enclosed controllers are ready to be energized and placed into service.
	B. Replace controllers whose interiors have been exposed to water or other liquids prior to Substantial Completion.

	3.10       DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain controllers, and to use and reprogram microprocessor-based controls within this equipment.
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	UGENERAL
	SUMMARY
	Section Includes:
	Extinguishing-agent containers.
	Fire Extinguishing agent (Novec 1230).
	Valves and pipes
	Alarm devices.
	Control and alarm panels.
	Accessories.
	Connection devices for and wiring between system components.
	Connection devices for power and integration into building's fire-alarm system.


	REFERENCES
	ASME B31.1    Power Piping
	NFPA 70   National Electric Code
	NFPA 2001 Standard on Clean Agent Fire Extinguishing Systems
	UL 1058 Clean Agent Extinguishing Agents.

	SYSTEM DESCRIPTION
	Engineered system for total flooding of clean agent fire extinguishing agent to discharge.
	Performance requirement: discharge extinguishing agent within 10 seconds and maintain 4.5 - 7 percent concentrate by volume at 21 degrees Celsius for 10 minutes holding time in hazard areas.
	Extinguishing agent concentration in hazard areas greater than 7 percent immediately after discharge or less than 4.5 percent throughout holding time will not be accepted without written authorization from owner and authorities’ having jurisdiction.

	System capabilities: 42.75 bars minimum calculated working pressure and 24.8 bars initial charging pressure.
	Verified Detection: Include devices located in single zone. Sound alarm upon activating single detection device, and discharge extinguishing agent upon actuating second detection device.
	System operating sequence as follows:
	Actuating first detector: Give visual indication on annunciator panel, energize audible alarm, shut down air-condition and ventilating systems serving protected area, release and closed doors in protected area and send signal to fire alarm system.
	Actuating second detector: Give visual indication on annunciator panel, energize audible alarm, shut down power to protect equipment, actuate time delay for extinguishing-agent discharge for 30 seconds, and release extinguishing agent.
	Extinguishing-agent discharge will operate audible alarms and strobe lights.
	Operating manual-release stations will discharge novec-1230 when activated.
	Operating abort switches will delay Novec-1230 discharge while being activated, and switches must be reset to prevent Novec-1230 discharge. Release of switch will discharge Novec-1230.
	Control panel to be installed at the height of 1.5m from finish floor level. Al tees, elbows and nozzle points should be clamped properly. Design discharge: Novec 1230/ clean agent are designed to discharge within 10 sec.


	SUBMITTALS
	Calculation for required weight for Novec 1230 extinguishing agent for each hazardous area application.
	Coordination drawings for hazard-area enclosure, reflected ceiling plans drawn accurately to scale and coordinating penetrations and ceiling mounted items.
	Wiring diagrams
	Drawings and calculations specified above, in required number of set required
	Drawings and calculations
	Installation report
	Test and inspection reports
	Maintenance data for equipment and controls
	Two copies of NFPA 2001 “Standard on Clean Agent Fire Extinguishing Systems.” deliver to Owner’s maintenance personnel.

	QUALITY ASSURANCE
	Manufacturers qualification
	Single Source response
	Provide listing/approval stamp, label or other marking on equipment made to specified standards.
	Comply with requirements that pertain to submittals and approvals material and installation, and inspecting and testing.
	ASME standards: Provide piping and installation and complying with ASME B31.1.
	FM Global Compliance:  Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	NFPA Standards: Provide equipment, components accessories, installation and testing fomplying with NFPA 2001 and NFPA 70.
	UL Compliance:  Provide equipment listed in UL's "Fire Protection Equipment Directory" and UL 1058.
	Listed and Labeling: provide clean agent fire-extinguishing system equipment specified in this section that is listed and labeled.
	The term “Listed” and “Labeled”: as defined in National Electric Code, Article 100.
	Listing and Labeling agency Qualification: a national Recognized Testing Laboratory (NTRL) as defined in OSHA regulation 1910.7


	PROJECT CONDITIONS
	Field measurements: verify dimensions by field measurements.


	UPRODUCTS
	PIPING MATERIALS - GENERAL
	Piping, valves and discharge nozzles, conform to types and standards listed in NFPA 2001.

	PIPES
	Black Steel Pipe:  ASTM A 53, Schedule 80, seamless steel pipe.

	PIPE AND TUBE FITTINGS
	Forged-Steel Socket Welding Fittings:  ASME B16.11, Class 1000.
	Cast Iron fittings are not allowed.

	VALVES
	Brass suitable for intended operations. All gasket, o-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent. Valve shall be protected against mechanical, chemical or other damage.
	Container Valves:  With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	Valves in Sections of Closed Piping and Manifolds:  Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	Valves in Manifolds:  Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	EXTINGUISHING-AGENT CONTAINERS
	Description:  Steel tanks complying with ASME Boiler and Pressure Vessel Code:  Section VIII, for unfired pressure vessels.  Include minimum working-pressure rating that matches system charging pressure, valve, pressure switch, and pressure gage.
	Finish:  Red, enamel or epoxy paint.
	Manifold:  Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	Storage-Tank Brackets:  Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support, maintenance, and tank refilling or replacement.


	FIRE-EXTINGUISHING CLEAN AGENT
	Clean Agent
	NOVEC-1230 complying with NFPA 2001


	DISCHARGE NOZZLES
	Equipment manufacturer's standard one-piece brass or aluminum alloy of type, size, discharge pattern, and capacity required for application.
	Discharge nozzle shall be listed for intended use. Listing criteria shall include flow characteristics, area coverage, height limits and minimum pressure. Discharge orifices and discharge orifice plates and inserts shall be materials that is corrosion...

	CONTROL PANELS
	Description:  UL listed or FM Approved, including equipment and features required for testing, supervising, and operating fire-extinguishing system.
	Power Requirements:  120/240-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.
	Enclosure:  NEMA ICS 6, Type 1, enameled-steel cabinet.
	Mounting: Surface

	Provide supervised circuits for each independent hazard area.
	Provide the following applications
	Manual pull-station circuit.
	Alarm circuit.
	Release circuit.


	Provide the following Control-Panel Features:
	Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	Automatic switchover to standby power at loss of primary power.
	Storage container, low-pressure indicator.

	Annunciator Panel:  Graphic type showing protected, hazard-area plans, as well as locations of detectors and manual stations.  Include lamps to indicate device-initiating alarm, electrical contacts for connection to control panel, and stainless-steel ...
	Standby Power: lead acid or nickel cadmium batteries with capacity to operate system for 72 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery vo...

	MANUAL –RELEASE STATIONS
	Description: UL listed and FM approved, red-finish, “Pull Station,” 120 VAC or low voltage compatible with controls. Include contacts for connection to control panel. Unit can manually discharge clean agent extinguishing agent with operating device t...

	SWITCHES
	Description:  UL listed or FM Approved, where available, with electrical contacts for connection to control panel, 120 VAC or low voltage compatible with controls.
	Pressure Switches; Pneumatic Operation.
	Transfer Switches:  Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	Abort Switches: Countdown timer type, with a  digital readout indicating the number if seconds remaining until system discharge, combined with a  system abort function switch.
	Door Closers:  Magnetic retaining and release device.

	ALARM DEVICES
	Description:  UL listed or FM Approved, low voltage, and surface mounting except where otherwise indicated.
	Bells:  6 inches diameter.
	Horns:  90 to 94 dBA.
	Strobe Lights:  Translucent lens, with "FIRE" or similar caption.

	ELECTRICAL POWER AND WIRING
	Electrical power, wiring, and devices are specified in Division 16.


	UEXECUTION
	EXAMINATION
	Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements that reduce clean agent leakage.include requirements specified installation tolerances and other conditions affecting performance of clean agent...
	Do not proceed with installation unitl unsatisfactory conditions have been corrected.

	PIPING APPLICATIONS
	Provide piping for 1000 psig charging pressure clean agent system, according to material application below.
	Black steel pipe, forged steel fitting with welded joints.

	PIPING INSTALLATION GENERAL
	Install piping adjacent to clean agent storage containers and equipment to allow replacement, service and maintenance.
	Basic piping installation and pipe joining methods are specified in Division 15 plumbing sections.

	CLEAN-AGENT SYSTEM INSTALLATION
	Install system according to the general arrangement indicated for extinguishing-agent storage containers, accessories and control panels.
	Comply with manufacturer’s written instructions and references standards.
	Locate extinguishing agent containers, panels, control and alarm devices where indicated. Other equipment and devices may be located at designer/s discretion, except where otherwise indicated.
	Install extinguishing-agent containers anchored to substrate.
	Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001.
	Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.

	Support piping using supports and methods according to NFPA 2001.
	Install seismic restraints for extinguishing-agent containers and piping systems.
	Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	CONNECTIONS
	Make connections to power supply, system components building fire alarm system and ground.
	Electrical connections, grounding requirement and alarm panels according to NFAP 2001.


	Labeling
	Install labeling on piping, storage containers equipment and alarm panel according to NFPA 2001

	FIELD QUALITY CONTROL
	Installation Inspection
	Comply with operating instructions and procedure of NFPA 2001. Include the following inspections and tests to demonstrate compliance with requirements.
	Check mechanical items.
	Inspect extinguishing agent containers and extinguishing agent and check mountings for adequate anchoring to substrate.
	Check electrical systems.
	Check enclosure integrity. Comply with NFPA 2001
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Perform field acceptance tests of each clean agent fire-extinguishing system when system installation is complete. Perform system testing only after hazard-area enclosure has been completed and openings are sealed. Comply  with operating instructions...
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Field correct malfunctioning equipment, then retest to demonstrate compliance. Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated then retest to demonstrate compliance. Repeat procedure until satis...
	Report test results promptly and in writing to Engineer and authorities having jurisdiction.


	COMMISSIONING
	Startup services: Engage a factory authorized service representative to provide startup service as specified below.
	Preparation: Perform the following final checks before start up
	Test of the piping system is complete
	Check for piping connection leaks
	Check for complete enclosure integrity
	Test operation of safety controls and devices
	Check operation of ventilation and exhaust system.


	Starting Procedures: Follow manufacturer’s written procedure. If no procedure are prescribed by manufacturer, proceed as follows:
	Fill containers with clean agent extinguishing agent and pressurize with dry nitrogen to 2500 psig.
	Install filled extinguishing-agent containers.
	Energize circuits.
	Adjust operating controls.


	DEMONSTRATION
	Services: Engage a factory-authorized service representative to train Owner's maintenance personnel  as specified below:
	Train Owner’s maintenance personnel on procedure and schedule related to startup and shutdown, troubleshooting, servicing and preventive maintenance.
	Review data in the operation and maintenance manual
	Schedule training with owner with at least 7 days advance notice.
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	131100 - Swimming Pools
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pool:
	a. Construction Contractor shall be responsible for design and installation of exterior pool system.
	b. Construction Contractor shall be responsible for submitting and securing necessary approvals and permits, including all expenses for the preparation of any required documentation.


	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete".
	2. Division 04 Section "Unit Masonry."
	3. Division 05 Section "Metal Fabrications".
	4. Division 07 Section "Joint Sealants".
	5. Division 09 Section "Tiling"
	6. Division 22 and 26 Specifications.
	7. Division 31 Section "Earthwork".
	8. Division 33 Section "Water Utility Distribution Piping".

	C. References:
	1. Applicable requirements of the following Specifications and Codes apply to work of this Section:
	a. Local building and health codes.
	b. International Swimming Pool and Spa Code.
	c. American National Standards Institute (ANSI) Publications:
	1) ANSI/APSP-7 “American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins”

	d. American Society for Testing and Materials (ASTM): Publications
	1) A615  "Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement"
	2) C33  “Standard Specification for Concrete Aggregates”
	3) C150  “Standard Specification for Portland Cement“
	4) A36/A36M Standard Specification for Carbon Structural Steel.
	5) D1784 Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated Polyvinyl Chloride (CPVC) Compounds.
	6) D1785 Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120.
	7) D2564 Standard Specification for Solvent Cements for Polyvinyl Chloride (PVC) Plastic Piping Systems.
	8) D2855 Standard Practice for Making Solvent-Cemented Joints with Polyvinyl Chloride (PVC) Pipe and Fittings.

	e. American Society of Mechanical Engineers (ASME) Publication
	1) “Coding and Labeling”

	f. National Spa and Pool Institute (NSPI): Publications
	1) Minimum Standards for Public Swimming Pools.
	2) Exception:  Diving Board Standards not applicable.

	g. National Fire Protection Association (NFPA) Publication:
	1) 70 "National Electric Code"

	h. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelin...



	1.3 SYSTEM DESCRIPTION
	A. System shall include:
	1. Provide systems of fully compatible components and construction methods required for complete and operable systems for exterior swimming pool with decking and water features including but not limited to excavation, dewatering of construction area a...
	2. Gunite or shotcrete shell.
	a. Finish Plaster Mix.

	3. Excavating, hauling, backfilling, grading and incidental earthwork in conjunction with the construction of the swimming pool.
	a. Handle and dispose of excess material, regardless of type, character, or composition.

	4. Connections of water and gas to pool equipment.
	5. Connection of motors, pumps, compressors, switches and timers, lights and wiring necessary for interfacing of equipment.
	6. Pool Equipment:
	a. Filter Systems.
	b. Flow Meters.
	c. Water Treatment Systems.
	d. Heaters.
	e. Recirculation Pumps and Motors.
	f. Piping.
	g. Fittings, Lights and Accessories.
	h. Collector Tanks.
	i. Deck Drain System.

	7. All pools shall comply with ANSI/APSP-7 "American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins".


	1.4 ACTION SUBMITTALS
	A. General: Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections.
	B. Submit in accordance with Division 01 Section “Submittals” indicating specified items selected for use in project with the following supporting data.
	1. Product Data:
	a. Manufacturer's technical literature with installation and storage instructions for each product specified.
	b. PUMPS: Pump performance curves indicating GPM vs. TDH, maximum efficiency point, and maximum amperage draw, together with current characteristics and service factor of motor.
	c. Manufacturer's descriptive data for:
	1) Piping.
	2) Filters.
	3) Pumps and strainers.
	4) Heaters.
	5) Chemical controller, feeder and storage tank.
	6) Valves.
	7) Gauges, thermometers and flow meters.
	8) Inlets and gratings.


	2. The pool manufacturer shall certify to the Owner that the depth and configuration of the pool is acceptable and compatible with all known safety standards for the manufacturer's designed product.

	C. Shop Drawings:
	1. Submit the following Shop Drawings to Client for approval:
	a. Complete design of swimming pool, including all component parts, attachments, devices, or other work, filtration filter, size, turn-over capacity and supporting calculations.
	b. Foundation plan and details and Sections through pool shall be included.
	c. Mechanical schematic.
	d. Detail for ladder and pool wall interface.

	2. Show all shop erection details.
	3. All Shop Drawings shall be certified and sealed by a Professional Engineer, registered in the state in which project is being submitted.

	D. Samples:
	1. Precast concrete pool coping deck and in pool, one 300mm long section of coping, complete with stenciled depth marking.
	2. Submit three (3) samples of each type and color of tile required.

	E. Quality Control:
	1. Design Data:
	a. Hydraulic Analysis: Engineer's sealed calculations and total dynamic head (TDH) for swimming pool system for equipment other than that specified.
	b. Structural Analysis: Engineer's sealed calculations and analysis for pool concrete design.


	F. At the completion of the work, Construction Contractor shall furnish to the Owner two bound copies of an operation manual.  Minimum content of these manuals shall be:
	1. Operating Instructions.
	2. Equipment Literature with Parts List of all Equipment.
	3. Water Chemistry Procedures.
	4. Suggested Safety Procedures.
	5. Re-painting / Re-finishing Procedures.
	6. Include chemical analysis of source/make-up water supply.
	7. Copies of all manufacturer's warranties.
	8. Test reports.
	9. Sealed Engineer's drawings.
	10. Certificates: From local authorities indicating that pool construction and performance conform to requirements of respective authorities.


	1.5 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For Swimming Pools to include in maintenance manuals. Include data for pool and pool equipment, and warranty information.
	B. Project Record Documents.
	C. Owner's Certificate of Instruction.

	1.7 QUALITY ASSURANCE
	A. All work under this Section must be performed by a Contractor experienced and regularly engaged in building, commercial swimming pools.  Contractors bidding this work must have completed five (5) projects within the past ten years equal to or large...
	B. Pool specification and related pool drawings are to be considered as performance guidelines only meeting minimum requirements which may change as result of local code and health department requirements.
	1. The project Drawings and Specifications supplement each other.  In the event of a conflict, the Specifications shall govern. Piping locations are schematic. Precise locations of piping shall be determined by actual field condition. Fittings are not...
	2. This Contractor shall be responsible for reviewing the complete set of Contract Documents and coordinate work with other trades.

	C. All work under this Section shall be inspected and installed in accordance with all current local and state codes and regulations.
	1. Construction Contractor shall obtain the following:
	a. Board of Health Design Approvals.
	b. Board of Health Inspections and Final Approval.
	c. Structural and Electrical Inspections and Final Approvals on his Portion of the Work.


	D. The standards of these Plans and Specifications are intended to provide the Owner with a low maintenance pool.
	E. Construction Contractor to be responsible for design and installation of pools, including layouts, routing of piping, as well as the proper location and quantities of required accessories.  Responsibilities also include necessary valves, devices, a...
	F. Contractor's design drawings must be sealed and signed by a licensed Engineer registered in State in which project is being constructed.
	G. Contractor shall submit, on his letterhead, a list of all variations and deviations he finds that differ between local code requirements and bid drawings.
	H. At the completion of the work, Construction Contractor shall fill the pool with water and instruct the Owner's operating personnel in the operation of all equipment.

	1.8 PROJECT CONDITIONS
	A. Coordination: Coordinate this work with the work of other Sections to avoid any delay or interference with other work.
	1. Filter room, decks, sealing of joints between pool and deck, fencing and landscaping shall be provided as work by other Sections.
	2. Connection of all pool equipment, starters and switches; grounding of pool, pool equipment, pool lights and niches, and wiring of pool lights shall be performed by Pool Subcontractor from electrical panel in equipment room.
	3. Connection of floor drains, deck drains and hose bibs shall be provided as work of other Sections. Connection of pool heater and heater vent piping in equipment room shall be performed by Contractor.
	4. Provisions for combustion air will be provided as work by other Sections.
	5. Connection of automatic water fill system and fill spout cold water lines from water source in equipment room shall be performed by Pool Subcontractor.

	B. Lines, Grades and Elevations:
	1. The General Contractor shall establish a bench mark for elevations and control points for measurements and layouts. Construction Contractor shall be responsible for lines, grades, and measurements from these points required for the installation of ...

	C. Utilities:
	1. The Contractor shall supply the water required for construction and filling and testing of the pool from permanent accepted system.

	D. Construction Contractor shall test the Owner's natural water supply and furnish and supply start-up chemicals as required for start-up, including chlorine and requirements to balance total alkalinity and calcium hardness, and shall obtain same.

	1.9 WARRANTY
	A. Construction Contractor shall warranty his work against defects in labor and equipment, including paint, for a period from Substantial Completion.  Substantial Completion shall be defined as the date of acceptance by the Owner or initial usage, whi...
	1. Warranty Period: Five years from date of Initial Acceptance or elsewhere indicated.



	PART 2 – PRODUCTS
	PART 2 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	2.1 MATERIALS
	A. Pool Structure – General:
	1. Size of pool shown in Drawings is only proposal; Engineer will decide the actual size and shape.
	2. Horizontal submersible joint sealant shall be polyurethane.
	3. Vertical joint sealant shall be polyurethane.
	4. Tiling:  Tile used in conjunction with surfaces in contact with water shall be furnished and installed by Construction Contractor.
	5. Perimeter and general purpose sealants shall be polyurethane.

	B. Pool Materials:
	1. Concrete:
	a. Definitions:
	1) Gunite: "Dry-mix".  Originally a trade name used to designate a mixture of Portland cement and sand thoroughly mixed dry, passed through a cement gun and conveyed by air through a flexible tube, hydrated at the nozzle and placed by air pressure.
	2) Shotcrete: "Wet-mix".  transit-mix (ready-mix) combination of Portland cement, aggregates and water, pumped in a plastic state to the nozzle, where air is added to place the material.

	b. Materials and mixes for gunite and shotcrete shall conform to Design Criteria & Technical Guidelines and other Standards / Regulations.
	c. Gunite:
	1) Aggregate: ASTM C33, washed sand; clean, hard, sharp particles, well graded in size.
	2) Mix: 1 part cement to 4 1/2 parts of sand based on dry, loose volume (minimum 3,000 psi compressive strength in 28 days).
	3) Portland Cement and Water: As specified hereinafter.

	d. Shotcrete:
	1) Mix Strength: Minimum 5,000 psi compressive strength in 28 days.
	2) Submit design mix and certify material for weight, water content and mixing time.
	3) Portland Cement and Water: As specified hereinafter.

	e. Portland Cement: ASTM C150, Type I or II.
	f. Water: Potable.
	g. Forms: Exterior plywood, Class 1, mill-oiled.
	h. Form Oil: Lacquer or resin type compatible with mill-oil.
	i. Reinforcing Steel: ASTM A615 grade 40 or as approved.
	j. Gauging Wires: 0.027" thick or as approved.

	2. Ceramic Tiling:
	a. Unglazed Ceramic Mosaic tile at Step Nosings.
	b. Provide certification by manufacturer for use in exterior pools.
	c. Pool Tile: Refer to Drawings and Interior Finish Index for size and location or consult with Engineer.
	d. Non-slip unglazed ceramic mosaic tile in color or as shown in Interior Finish Index at step nosings.
	e. Special Tiles:
	1) For main pool deck is stamped concrete in 2 (two) varies pattern, as indicated as per layout drawing design. Mosaic tiles of varies color as per design layout in drawing for pool’s art design at bottom. A visible-color separator tiles between under...

	f. Pool Depth Markings:
	1) 6" x 6" tile with 4" high lettering depth marking in both feet and meters for skim line (smooth) and deck (non-slip), as required by local and state public swimming pool codes.
	2) Special Float Depth Marker, Separator and Special Tiles: Under water sun-bed area separates the level with main pool provision of the items. Special tiles servers as separator of two areas at bottom and it varies depth level. Color, layout & size a...

	g. No Diving Sign Tile: Adjacent to each depth marker, provide international symbol "No Diving" sign tile.
	h. Tile Mortar and Grout: As specified in Division 09 Section “Tiling”.
	i. Sealant and Backup Material: See Division 07 Section “Joint Sealants”.
	j. Precast Concrete Pool Coping: Precast concrete, wet pour, white, 12" wide x minimum 24” long bull nosed coping stone with raised slip resistant pattern on upper surface.  Provide one piece radius corners.

	3. Finish Plaster Mix: White marble, white waterproof cement and bonding agent.

	C. Filter System:
	1. Pressure Filters:
	a. Approved Manufacturers or approved substitution.
	b. Filter Systems: As approved by Engineer for sand filters at flow rates of 20 GPM per square foot of filter area, and comply with applicable code requirements.
	c. Filter or Filter Battery: Stainless steel or fiberglass hi-rate pressure sand filters.
	d. Include with each filter top mounted influent pressure gauge, reading 0 to 60 psi, manual air release valve, multi-port dial valve, backwash site glass and transparent dome top.

	2. Filter Media: Sand, with an effective size of 0.45 to 0.55 mm with uniformity coefficient of 1.6 maximum.
	3. Filter Face Piping:
	a. Pipe, valves and fittings shall make a complete unit or battery from inlet to outlet.
	b. Arrange piping to carry out operations of filtering, backwashing and by-pass of filter for pool draining.
	c. Face Pipe and Fittings: PVC SCH 80 or as approved.


	D. Filter Equipment Room:
	1. Self Contained Filter Equipment Room shall be provided for swimming pools as required per detailed design by Contractor.
	2. Complete self-contained, pre-plumbed filter system enclosed in a fiberglass equipment cabinet. Fiberglass cabinet will have access roof-doors for ease of service and maintenance of equipment. Provide aluminum grate for cross ventilation with fiberg...
	3. All valves, gauges, flowmeters, filters, pumps, chemical feeders and water level controllers are included. The pumps shall be prewired to the electric control panel. Provide prewired motor starter if applicable.  The system shall be tested at the m...
	4. Provide Flow Meters.

	E. Water Treatment System:
	1. Provide the following as per Codes and Standards to meet the requirements.
	a. Chemical Feeder as approved.
	b. Chemicals.
	c. Test Kit.


	F. Pool Heaters:
	1. Size for pool as shown on the Drawings, complete. Design based on maintaining a temperature of 80 PoPF for pool.
	2. Heaters must be A.S.M.E coded and labeled. Furnish in line thermometer with 2PoPF intervals and a minimum range of 60 to 120 PoPF.

	G. Recirculating Pump and Motor:
	1. Pumps:
	a. Pumps of Approved Manufacturers.
	b. Self priming unit with hair and lint strainer capable of delivering the designated GPM at the designated head during the filtering operation without overloading along the full length of the pump curve.

	2. Pump Motors:
	a. Energy efficient, UL listed.
	b. Electrical Characteristics: As shown on Drawings.


	H. Valves and Piping:
	1. Coordinate with Division 22, 26 and 33 and provide piping within filter room, Pool fill line, Filtered water supply piping to pool, Fittings for PVC pipe, Valves and Pipe Joints.
	2. Piping: Polyvinyl chloride (PVC) composition; ASTM D1784 or ASTM D1785, Schedule 40 or 80.
	3. Cement: ASTM D2564.
	4. Provide check and ball valves as required; by same manufacturer when practical.
	5. Valve connections: Suitable for connection of adjoining pipe; of pipe size values.
	6. Hangers and Supports: Sized to project conditions.

	I. Pool Fittings, Lights and Equipment Accessories:
	1. Swimming pool lighting, equipment, grounding and other required electrical installations shall be NEC article 680.
	2. Contractor to revise the electrical drawings per approved detailed design of swimming pool.
	3.  Compatible with pool system components.
	4. Sized to code requirements; ensure proper hydraulic balance.
	5. Provide Floor Inlet, Pool Wall Inlet, Auto Water Level Control, Hydrostat Valve, Hydrostat Tube, Skimmer, Fill Spout, Pool Main Drain Sump, Pool Main Drain Grate and Collector Tank as required per detailed design approved by Engineer. Stainless ste...
	6. Provide Underwater Lights (Coordinate with Section 265100)
	7. Provide Deck Fittings like Stainless Steel Grab Rail, Stainless Steel Ladder, etc as required.
	8. Provide Maintenance Accessories like Vacuum Head, Thermometer, Test Kit, Squeegee, Telescopic Pole, etc.
	9. Provide Safety Accessories like Life Buoy, Throw Line with Floating Ball, Life Hook, Life Hook Pole, Life Hook Pole Adapter, Spine Board with Ties, First Aid Kit, etc.

	J. Deck Drain System:
	1. Deck Drain System from Approved Manufacturers.
	2. Material:
	a. Heavy wall, bondable, non-corrosive PVC
	b. Provide all nailing clips, couplers and fittings, end adapters, clean-out plugs and protective tape over drain surface.


	K. Site Furniture:
	1. Under water sun-bed (sun-bathing area) partly underwater sun-beds along Swimming Pool with a depth of 0.45 to 0.60m of water level.
	2. Common Sun Beds: Located at main pool deck.
	3. Water Falls: Waterfalls Cascading waterfalls. Design as per Drawings.
	4. Gazebo, Aluminum Trellis and Other Shading Structures (Where needed): Located in random areas serves as refuge from heat of sun & pocket area for rest. Refer to Drawings for design.



	PART 3 – EXECUTION
	PART 3 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	3.1 EXAMINATION
	A. Examine areas in which work is to be performed. Report in writing to Owner's Representative all prevailing conditions that will adversely affect satisfactory execution of work. Do not proceed with work until unsatisfactory conditions have been corr...
	B. Starting work constitutes acceptance of the existing conditions and this Contractor shall then, at his expense, be responsible for correcting all unsatisfactory and defective work encountered.

	3.2 PREPARATION
	A. Perform earthwork and dewater excavation in compliance with Division 31 Section “Earthwork”.
	B. Coordinate trench for system as specified in Division 31 Section “Earthwork”, and provide system as specified in Division 33 Section “Water Utility Distribution Piping”.

	3.3 INSTALLATION
	A. Formwork and Reinforcement:
	1. Install form work to lines and profiles shown.  Brace forms for work to prevent movement during concrete placing operations.
	a. Allow other trades sufficient time for installation of equipment and materials which must be fastened to forms.
	b. Clean form surfaces prior to concrete placing operations.
	c. Place reinforcing steel.  Steel shall be free from dirt, rust, oil, paint and mill scale.
	d. Securely wire tie steel at points where bars cross.  Stagger splices and laps.
	e. Install gauging wires to establish thickness of finish work.
	f. After placing pool reinforcing, but before placing concrete, confirm that grounding circuits have been provided by the electrical trades to steel reinforcement, grab rails, and hand rails.  No concrete shall be placed until this requirement has bee...


	B. Concrete:
	1. Placing of Gunite and Shotcrete: Conform to the applicable code requirements.
	2. Gunite:
	a. Mixing: Mix dry in batch mixing machine for a period of not less than 1 minute
	b. Mix and Strength: As specified in Part 2.

	3. Shotcrete:
	a. Mixing Time: Mixing time for materials delivered by ready-mix trucks to the job site shall not exceed two hours or 250 revolutions of the drum, whichever comes first.  When additional water is added, drum shall be rotated a minimum of 30 additional...

	4. Placing Concrete:
	a. Place concrete against original undisturbed soil, thoroughly compacted earth.
	b. Remove all loose, fine aggregate or rebound from surfaces receiving concrete before placing succeeding layers.  Whenever possible, first layer shall entirely cover reinforcing steel to secure it in proper position.
	c. Where new concrete is applied against existing concrete, thoroughly clean the existing surface and drench with water at least twice on the day before placing new concrete.  Surfaces upon which concrete will be applied shall be sufficiently damp to ...
	d. Concrete deposited on vertical surfaces shall be shot at right angle to surface starting at the bottom and continuing upward.  Build up in layers of a thickness that will not slump, allowing sufficient time between placing of layers for initial set...

	5. Finishing:
	a. When thickness and planes outlined by forms and gauging wires have been reached, rod surfaces to true lines.  After rodding, remove gauging wires.  Finish all exposed surfaces to straight and true lines.
	b. Finish: Gun finish as left by nozzle.

	6. Continuously moisture cure for no less than 7 days.

	C. Equipment:
	1. Install all equipment where shown on the Drawings.
	2. Flow Meters: Install in straight run of pipe having a minimum length of 10 pipe diameters upstream and 4 pipe diameters downstream and in a position that can be easily read by operator.
	3. Chemical Feed Injection: Injection points:  Locate downstream from all filter room equipment.

	D. Deck Drain System:
	1. Install deck drain system in strict accordance with manufacturer's recommendations and written instructions.
	2. Grade subsoil, sloping it toward drain location.  Attach nailing clips and place drain over the stakes. Use couplers to ensure a straight even line.  After aligning, nail firmly to stakes.
	3. Insert adapter.  Install Clean-out.  Place concrete and trowel gradual slope to drain.  After concrete has set, install end plug.
	4. Coordinate removal of protective tape with deck finish coating application.

	E. Piping:
	1. Cut all pipe with mechanical cutter without damage to pipe.
	2. Placing and Laying: Inspect pipe for defects before installation.  Clean the interior of pipe thoroughly of foreign matter and keep clean during laying operation.  Pipe shall not be laid in water or when trench conditions are unacceptable as determ...
	3. Threaded Joints: After cutting and before threading the pipe shall be reamed and shall have burrs removed.  Screw joints shall be made with graphite or inert filter and oil or with an approved graphite compound applied to male threads only.  Thread...
	4. Solvent welded joints shall be made in accordance with the manufacturer's printed instructions and the following minimum standards:
	a. Fittings shall fit easily on the pipe before applying cement.  The outer surface area of pipe and inner wall of fitting shall be dry and clean.  Cleaner is to be applied to the outer surface of the pipe and to the inner surface of the fitting.  Cem...
	b. Joints shall remain undisturbed for a minimum of 10 minutes from time of jointing the pipe and fitting.  If necessary to apply pressure to a newly made joint, limit to 10% of rated pipe pressure, during the first 24 hours after the joint has been m...
	c. Full working pressure shall not be applied until the joints have set for a period of 24 hours.
	d. Make provisions for expansion and contraction by way of swing joints or snaking.
	e. Protect plastic pipe from exposure to aromatic hydro-carbons, halogenated hydro-carbons, and most of esters and ketones that attack the material.  Protect all pipe from mechanical damage and long exposure to sunlight during storage.

	5. Install piping without cross connections or inter-connection between distribution supply for drinking purposes and the swimming pool that will permit a backflow of water into the potable water supply.  Pipe openings shall be closed with caps or plu...
	6. Filter Face Piping: Arrange to carry out operations of filtering backwashing and filter draining.
	7. Valve Identification: Label all valves.
	8. Testing and Flushing:
	a. Pressure Piping: After the pipe is laid, the joints completed, and the trench partially backfilled leaving joints exposed for examination, subject new lines to a hydrostatic pressure per code requirements.  Joints shall remain watertight under this...
	b. Gravity Lines: A water test shall be applied to all gravity drain piping system, either in their entirety or in sections.  All openings shall be tightly plugged and each system filled with water and tested with at least a 10 foot head of water.  Wa...
	c. Flushing: Pipelines leading to the pool shall be thoroughly flushed clean with chlorinated water before the pool is filled and placed in use.


	F. Plaster Finish:
	1. Finish concrete surfaces in pool with a wood float finish to a smooth consistent finish acceptable to Owner's Representative.
	2. Fill uneven surfaces and depressions with manufacturer's recommendations.
	3. Wash all pool surfaces thoroughly with a dilute solution of muriatic acid and flush with fresh water to assure a clean surface free of loose materials, dust, and foreign matter.
	4. Plaster Installation: Apply in accordance with manufacturer’s installation instructions.
	5. Tile Installation: Where shown on the Drawings.  Use setting materials and grout in accordance with the requirements specified in Division 09 Section “Tiling”.
	6. Plaster Installation:
	a. Apply in two coats using the double back method

	7. Trowel to a smooth, dense, impervious surface free of stains and of a uniform white color consistency.
	8. Fill pool as plaster work progresses.


	3.4 TILE INSTALLATION
	A. Where shown on Drawings, use setting materials and grout in accordance with Division 09 Section “Tiling”.
	3.5 FIELD QUALITY CONTROL
	A. Gunite Shotcrete Work:
	1. Compressive Strength Test: Take 1 sample for pool floor construction and 1 sample for wall construction but no less than a minimum test per code requirements.
	2. Submit copy of test results to Owner’s Representative.

	B. Water Treatment:
	1. Obtain a chemical analysis of the source/make-up water supply and submit to Owner's Representative.  Include the following:
	a. Total alkalinity/ppm.
	b. Calcium hardness/ppm.
	c. Chlorine/ppm
	d. pH.
	e. Iron.
	f. Copper.

	2. Treat and balance pool water prior to turnover of pool to Owner.

	C. Piping Testing:
	1. After installation and before covering piping, test to minimum 20 PSI pressure for 12 hours.
	2. If necessary, repair leaks and retest. Do not cover piping until proven watertight.
	3. Furnish test results prior to covering piping.

	D. Flushing: Flush completed piping with clean water prior to making final connections.

	3.6 ADJUSTING
	A. Adjust pool system for proper operation through all cycles.

	3.7 CLEANING
	A. Clean pool, equipment and related surfaces. After completing installation, inspect exposed finishes and repair damaged finishes.

	3.8 DEMONSTRATION
	A. Demonstrate proper operation and maintenance of pool system to Owner.
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	142100 - Electric Traction Elevators
	PART1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes electric traction passenger and service elevators.
	B. Related Requirements:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary use of elevators for construction purposes
	2. Division 03 Section "Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring devices in concrete.
	3. Division 04 Section "Unit Masonry" for setting sleeves, inserts, and anchoring devices in masonry and for grouting elevator entrance frames installed in masonry walls.
	4. Division 05 Section "Metal Fabrications" for the following:
	a. Attachment plates and angle brackets for supporting guide-rail brackets
	b. Divider beams.
	c. Hoist beams.
	d. Structural-steel shapes for subsills.
	e. Pit ladders.
	f. Cants in hoist ways made from steel sheet.

	5. Division 05 Section "Pipe and Tube Railings" for railings between adjacent elevator pits
	6. Division 09 painting Sections for field painting of hoist way entrance doors and frames.
	7. Division 09 Section "Tiling and Stone Tiling" for finish flooring in elevator cars
	8. Division 22 Section "Sump Pumps" for sump pumps, sumps, and sump covers in elevator pits.
	9. Division 26 Sections for electrical service for elevators to and including disconnect switches at machine room door / in control closet.
	10. Division 27 Section "Communications Horizontal Cabling" for telephone service for elevators and for Internet connection to elevator controllers for remote monitoring of elevator performance.
	11. Division 28 Section "Digital, Addressable Fire-Alarm System" for smoke detectors in elevator lobbies to initiate emergency recall operation and heat detectors in shafts and machine rooms to disconnect power from elevator equipment before sprinkler...


	1.3 ALLOWANCES
	A. Elevator Car Allowances:  Provide finished passenger and service elevator cars under the Elevator Car Allowance specified in Division 1 Section "Allowances" Allowance includes furnishing and installing the following:
	1. Car wall finishes including trim.
	2. Car floor finishes.
	3. Car ceiling finishes.
	4. Car and hoist way door finishes.
	5. Car door sills
	6. Car light fixtures
	7. Handrails
	8. Cutouts and other provisions for installing elevator signal equipment in cars.


	1.4 DEFINITIONS
	A. Definitions in ASME A17.1/CSA B44 apply to work of this Section.
	B. Service Elevator: A passenger elevator that is also used to carry freight

	1.5 ACTION SUBMITTALS
	A. Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and similar information. Include product data for car enclosures, hoist way entrances, and operation, control, and signal systems.
	B. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.
	C. The elevator shall be designed, supplied, installed, tested and commissioned by a manufactures to the Engineer’s approval.
	D. Shop Drawings:
	1. Include plans, elevations, sections, and large-scale details indicating service at each landing, machine room layout, coordination with building structure, relationships with other construction, and locations of equipment.
	2. Indicate maximum dynamic and static loads imposed on building structure at points of support, and maximum and average power demands.

	E. Samples for Initial Selection: For finishes involving color selection
	F. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements

	C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoist way, pit, and machine room control closet layout and dimensions, as shown on Drawings, and electrical service, as shown and specified, are adequate for elevator system...
	D. Sample Warranty: For special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For elevators to include in emergency, operation, and maintenance manuals and wiring of the Electrical and mechanical system have to be delivered to the owner engineer.
	1. In addition to items specified in Division 1 Section "Operation and Maintenance Data," include  diagnostic and  repair  information available  to  manufacturer's and  Installer's maintenance personnel.

	B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities having jurisdiction for normal, unrestricted elevator use.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Generally: Supply loose equipment, spare parts and accessories as required for normal operation and routine maintenance of the systems. Supply is to include, but is not limited to, the following:
	1. Loose Equipment: Operating handles, emergency brake release keys and the like.
	2. Spare Parts: One complete set of main contacts and control coil for each type of power contactor, solid-state PC cards, contacts and control coils for each type of control relay, two each of transistors, diodes, rectifiers, resistors, etc. used in ...
	3. Tools and Accessories: Tools and equipment required for routine checking, maintenance, testing, and control of installations, with appropriate portable measuring and test instruments.

	B. Identification: Parts are to be packed in sealed plastic bags with identifying labels and factory part list numbers.

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications: Elevator manufacturer.
	B. Source Limitations: Obtain elevators from single manufacturer.
	1. Major elevator components, including driving machines, controllers, signal fixtures, door operators, car frames, cars, and entrances, shall be manufactured by single manufacturer.
	2. All Elevator accessories have to be from the manufactures of elevator.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle materials, components and equipment in manufacturer's protective packaging. Store materials, components, and equipment off of ground, under cover, and in a dry location

	1.11 COORDINATION
	A. Coordinate installation of sleeves, block outs, elevator equipment with integral anchors, and other items that are embedded in concrete or masonry for elevator equipment. Furnish templates, sleeves, elevator equipment with integral anchors, and ins...
	B. Coordinate locations and dimensions of other work relating to electric traction elevators including pit ladders; sumps and floor drains in pits; entrance subsills; electrical service; and electrical outlets, lights, and switches in hoist ways, pits...

	1.12 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace elevator work that fails in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, operation or control system failure, including excessive malfunctions; performances below specified ratings; excessive wear; unusual deterioration or aging of materials or finishes; unsafe conditions; need ...
	2. Warranty Period: 3 year from date of Substantial Completion
	a. 5 years for motors
	b. 3 years for cabined accessories
	c. 3 years for pit accessories
	d. 3 years for control accessories




	PART2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements.

	2.2 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with ASME A17.1/CSA B44.
	B. Accessibility Requirements: Comply with Section 407 in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and with ICC A117.1
	C. Seismic Performance: Elevator system shall withstand the effects of earthquake motions determined according to the Uniform Building Code 1997 Zone 2A and shall comply with elevator safety requirements in ASME A17.1/CSA B44.
	1. The term "withstand" means "the system will remain in place without separation of any parts when subjected to the seismic forces specified and the system will be fully operational after the seismic event."
	2. Provide earthquake equipment required by ASME A17.1/CSA B44.
	3. Elevator Component Importance Factor: 1.5 for the Air Traffic Control Tower elevators and 1.0 for the rest of the project’s elevators.


	2.3 ELEVATORS
	A. Elevator System, General: Manufacturer’s standard elevator systems. Unless otherwise required, manufacturer's standard components shall be used, as included in standard elevator systems and as required for complete system.
	B. Elevator Description:
	1. Group Number: as per the design drawings.
	2. Elevator Numbers: as per the design drawings.
	3. Emergency Elevator Numbers:   as per the design drawings. In general, at least one elevator per each elevator duct shall be connected to emergency supply.
	4. Service Elevator Numbers: as per the design drawings.
	5. Machine Location:  Machine room above hoist way or Hoist way; no machine room are provided as shown on drawings.
	6. Machine Type: Gearless traction according to machine room location and elevator speed.
	7. Motor have to be 3- phase 400V/60 HZ
	8. Accessories of the car have to be 1-Phase 230 V
	9. Rated Load:  as per the design requirements and traffic calculations subject to the Engineer’s approval.
	10. Freight Loading Class for Service Elevator(s): Class A.
	11. Rated Speed: (1.0 m/s) minimum and as per the design requirements.
	12. Operation System: Selective-collective automatic operation for single elevators, while Group automatic operation , Group automatic operation with demand-based dispatching, and Destination-based group automatic operation for multiple elevators (acc...
	13. Auxiliary Operations:
	a. Standby power operation
	b. Standby-powered lowering
	c. Battery-powered lowering
	d. Earthquake Emergency Operation: Comply with requirements in ASME A17.1/CSA B44
	e. Automatic dispatching of loaded car
	f. Nuisance call cancel
	g. Priority service at all floors as per the design drawings/ requirements
	h. Independent service for all cars in group
	i. Loaded-car bypass
	j. Distributed parking

	14. Security Features: Card-reader operation (as required for special floors access to control the operation of the elevators passing through different security zones as per the design drawings/ requirements), Keyswitch operation,   Keypad operation, ...
	15. Hoist way Entrances:

	C. As per specified in design drawing and Subject to compliance with requirements

	2.4 TRACTION SYSTEMS
	A. Elevator Machines: Variable-voltage, variable-frequency, ac-type hoisting machines and solid- state power converters.
	1. Regenerated power have to be absorbed by resistors. (Or As Agreed by client Representative in Site)

	B. Fluid for Hydraulic Buffers: If using hydraulic buffers, use only fire-resistant fluid.
	C. For accident Shock absorption using:
	1. Hydraulic buffers
	2. Zippers
	3. Rubbers

	D. Inserts: Furnish required concrete and masonry inserts and similar anchorage devices for installing guide rails, machinery, and other components of elevator work. Device installation is specified in another Section.
	E. Machine Beams: Provide framing to support elevator hoisting machine and deflector sheaves from the building structure. Comply with Division 05 Section "Metal Fabrications" for materials and fabrication.
	F. Car Frame and Platform: Bolted- or welded-steel units.
	G. Guides: Roller guides or polymer-coated, non-lubricated sliding guides. Provide guides at top and bottom of car and counterweight frames.
	H. The lift contractor is responsible for the following:
	1. Interface unit for fire alarm and BMS (IF FOUND)
	2.  Signs for Motor room
	3. Telephone AND Data link


	2.5 OPERATION SYSTEMS
	A. General: Provide manufacturer's standard microprocessor operation systems as required to provide type of operation.
	B. Group Automatic Operation with Demand-Based Dispatching: Provide reprogrammable group automatic system that assigns cars to hall calls based on a dispatching program designed to minimize passenger waiting time. System automatically adjusts to deman...
	1. Products: Subject to compliance with requirements.

	C. Destination-Based Group Automatic Operation
	1. Products: Subject to compliance with requirements.

	D. Auxiliary Operations: In addition to primary operation system features, provide the following operational features for elevators where required:
	1. Single-Car Standby Power Operation: On activation of standby power, car is returned to a designated floor and parked with doors open.
	2. Car can be manually put in service on standby power, either for return operation or for regular operation, by switches in control panel located at the control room. Manual operation causes automatic operation to cease.
	3. Single-Car Standby-Powered Lowering: On activation of standby power, if car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down.
	4. Single-Car Battery-Powered Lowering: If power fails and car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down. System includes ...
	5. Group Standby Power Operation: On activation of standby power, cars are returned to a designated floor and parked with doors open.  One car is returned at a time, with priority given to loaded cars. If a car cannot be returned after two attempts, i...
	6. Group Standby Power Operation: On activation of standby power, cars are returned, one at a time, to a designated floor and parked with doors open. If a car cannot be returned, it is removed from the system. When all cars have been returned or remov...
	7. Group Battery-Powered Lowering: If power fails, cars that are at a floor remain at that floor, open their doors, and shut down. Cars that are between floors are lowered one at a time to the next floor below, open their doors, and shut down. System ...
	8. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of rated capacity, doors begin closing.
	9. Nuisance Call Cancel: When car calls exceed a preset number while car load is less than a predetermined weight, all car calls are canceled. Preset number of calls and predetermined weight can be adjusted.
	10. Loaded-Car Bypass: When car load exceeds 80 percent of rated capacity, car responds only to car calls, not to hall calls.
	11. Distributed Parking: When cars are not required for response to calls, they are parked with doors closed and distributed in predetermined zones throughout the building. One zone shall include the main floor and adjacent floors; remaining floors sh...
	12. Independent Service:  Key switch in car-control station removes car from group operation and allows it to respond only to car calls. Key cannot be removed from keys witch when car is in independent service. When in independent service, doors close...
	13. Priority Service: Service is initiated by a keys witch, card reader, or remote switch at designated floors as per the design / operator requirement.
	One elevator is removed from group operation and directed to the floor where service was initiated.
	14. On arriving at the floor, elevator opens its doors and parks and a lighted sign directs passengers to exit elevator. Car is placed in operation by selecting a floor and pressing door close button or by operating keys witch to put car in independen...

	E. Security Features: Provide the following security features, where required.  Security features shall not affect emergency firefighters' service.
	1. Card-Reader Operation: System uses card readers at car-control stations to authorize calls. Security system determines which landings and at what times calls require authorization by card reader. Provide required conductors in traveling cable and p...
	a. Security access system equipment is specified in Division 28 Section "Access Control."

	2. Keys witch Operation: Push buttons are activated and deactivated by security keys witches at car-control stations. Key is removable only in deactivated position.
	3. Keypad Operation: Allows each landing to be restricted or unrestricted.    When a restricted landing button is pressed, a "Restricted Floor" lamp lights and remains lit until landing access code has been entered into a keypad or predetermined time ...
	a. Access codes are programmed at each car operating panel using a security keys witch. Keypad operation can be activated and deactivated by security keyswitch at main landing.



	2.6 DOOR REOPENING DEVICES
	A. Infrared Array: Provide door reopening device with uniform array of 36 or more microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of one or more light beams shall cause doors to stop and reopen.
	B. Doors have to be Reopening when door drive signs maintained Torque.
	C. Nudging Feature: After car doors are prevented from closing for predetermined adjustable time, through activating door reopening device, a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy.

	2.7 CAR ENCLOSURES
	A. As per specified in design drawing and Subject to compliance with requirements

	2.8 HOISTWAY ENTRANCES
	A. Hoist way Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-frame hoist way entrances complete with track systems, hardware, sills, and accessories. Frame size and profile shall accommodate hoist way wall construction
	B. Fire-Rated Hoist way Entrance Assemblies: Door and frame assemblies shall comply with NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on testing at as close-to-neutral pressur...
	1. Fire-Protection Rating: 1-1/2 hours insert rating.

	C. Materials and Fabrication: As per specified in design drawing and Subject to compliance with requirements

	2.9 SIGNAL EQUIPMENT
	A. General: Provide hall-call and car-call buttons that light when activated and remain lit until call has been fulfilled. Fabricate lighted elements with LEDs.
	B. Car-Control Stations: Provide manufacturer's standard recessed car-control stations. Mount in return panel adjacent to car door unless otherwise required.
	1. Mark buttons and switches for required use or function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	C. Swing-Return Car-Control Stations: Provide car-control stations mounted on rear of hinged return panel adjacent to car door and with buttons, switches, controls, and indicator lights projecting through return panel but substantially flush with face...
	1. Mark buttons and switches for function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	D. Emergency Communication System: Two-way voice communication system, with visible signal, which dials preprogrammed number of monitoring station and does not require handset use.  System is contained in flush-mounted cabinet, with identification, in...
	E. Firefighters' Two-Way Telephone Communication Service: Provide flush-mounted cabinet in each car and required conductors in traveling cable for firefighters' two-way telephone communication service specified in Division 28 Section “Digital, Address...
	F. Car Position Indicator: Provide illuminated, digital-type car position indicator, located above car door or above car-control station. Also, provide audible signal to indicate to passengers that car is either stopping at or passing each of the floo...
	G. Hall Push-Button Stations: Provide one hall push-button station at each landing for each single elevator or group of elevators, but not less than one station for each four elevators in a group.
	1. Provide manufacturer's standard wall-mounted units.
	2. Equip units with buttons for calling elevator and for indicating desired direction of travel. For destination based systems, provide a signaling system to verify floor selection, where destination registration is required, and to direct passengers ...
	3. Provide telephone jack in each unit for firefighters' two-way telephone communication service specified in Division 28 Section "Digital, Addressable Fire-Alarm System."

	H. Standby Power Elevator Selector Switches: Provide switches, as required by ASME A17.1/CSA B44. Adjacent to switches, provide illuminated signal that indicates when normal power supply has failed.
	I. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position indicators for each elevator, clearly labeled with elevator designation; include illuminated signal that indicates when elevator is operational and when it is at t...
	J. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with text and graphics as required by authorities having jurisdiction, indicating that in case of fire, elevators are out of service and exits should be used in...

	2.10 FINISH MATERIALS
	A. As per specified in design drawing and Subject to compliance with requirements

	2.11 CENTRAL MONITORING SYSTEM
	A. Generally: Provide a central monitoring system capable of monitoring all the operational functions and record the events. System shall be able to monitor elevators, escalators, moving walkways, dumbwaiters and any other specified conveying system. ...
	B. System shall use an open protocol and architecture to which conveying systems manufacturers shall comply in terms of integration, interface, and real-time monitoring capability of operational functions and recording the events. System shall be capa...
	C. The system shall be capable of ensuring, at least, the following features:
	D. System shall consist, in addition to the central equipment, of workstations (number depending on manufacturer’s standard), etc.
	E. Interfacing: Proposed system shall be capable of interfacing with all existing equipment. Inter- facing points shall be identified.
	F. Integration: Manufacturer shall provide software integration, as an option, from the central monitoring system to the proposed BMS (IF FOUND).
	G. BMS (IF FOUND) interface: Elevators central monitoring system shall interface to the Management Level Network through a BACnet/IP to third party gateway. The gateway shall be provided by the elevators supplier and shall be connected into the Manage...
	The BMS (IF FOUND) contractor shall obtain a list of the BACnet object IDs/names from the elevators supplier.

	2.12 SAFETY EQUIPMENT
	A. Over Travel: Over travel limit switches shall be provided at the top and bottom of the terminal landings, to disconnect the power supply and apply brakes to bring the car to safe stop position in the event of an over travel in either direction.
	B. Evacuation Devices: Provision shall be made to move the car automatically and / or manually from the controller, to a nearest landing in either direction (depending on load conditions) to facilitate evacuation of passengers during the power failure.
	C. Fireman Emergency Operation: Fireman emergency operation key switch shall be installed near the entrance on the main landing and shall operate any one of the elevators under conditions of emergency, in the event of fire.
	D. Fire Detection Operation: A potential free contact provided in each lift controller to be connected to the building Fire Alarm System that will initiate all lifts to ground with open doors and shut down in case of a fire.


	PART3 - EXECUTION
	3.1 EXAMINATION
	A. Examine elevator areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	Examine hoist ways, hoist way openings, pits, and machine rooms as constructed; verify critical dimensions; and examine supporting structure and other conditions under which elevator work is to be installed.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions.

	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing: On completion of elevator installation and before permitting elevator use (either temporary or permanent), perform acceptance tests as required and recommended by ASME A17.1/CSA B44 and by governing regulations and agencies.
	B. Operating Test: Load each elevator to rated capacity and operate continuously for 30 minutes over full travel distance, stopping at each level and proceeding immediately to the next. Record temperature rise of elevator machine during 30-minute test...
	C. Advise Owner, Construction Manager, and authorities having jurisdiction in advance of dates and times that tests are to be performed on elevators.

	3.4 PROTECTION
	A. Temporary Use: Comply with the following requirements for each elevator used for construction purposes:
	1. Provide car with temporary enclosure, either within finished car or in place of finished car, to protect finishes from damage.
	2. Provide strippable protective film on entrance and car doors and frames.
	3. Provide padded wood bumpers on entrance door frames covering jambs and frame faces.
	4. Provide other protective coverings, barriers, devices, signs, and procedures as needed to protect elevator and elevator equipment.
	5. Do not load elevators beyond their rated weight capacity.
	6. Engage elevator Installer to provide full maintenance service. Include preventive maintenance, repair or replacement of worn or defective components, lubrication, cleanup, and adjustment as necessary for proper elevator operation at rated speed and...
	7. Engage elevator Installer to restore damaged work, if any, so no evidence remains of correction.  Return items that cannot be refinished in the field to the shop, make required repairs and refinish entire unit, or provide new units as required.


	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate, adjust, and maintain elevator(s).
	B. Check operation of elevator with Owner’s personnel present before date of Substantial Completion and again not more than one month before end of warranty period. Determine that operation systems and devices are functioning properly.

	3.6 MAINTENANCE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 36 months' full maintenance by skilled employees of elevator Installer. Include monthly preventive maintenance, repair, or replacement of worn or de...
	1. Perform maintenance during normal working hours.
	2. Include 24-hour-per-day, 7-day-per-week emergency callback service with response time of two hours or less.




	210513 - Common Motor Requirements for Fire Suppression Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.
	B. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40  C and at altitude of 7T1000 m7T above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering ...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multi-Speed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multi-Speed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Re-greasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	K. Enclosure Material: Cast iron for motor frame sizes 324T  and larger; rolled steel for motor frame sizes smaller than 324T .

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motor Used with Reduced-Voltage and Multi-Speed Controllers: Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motor Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multi-Speed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset whe...


	PART 3 -  EXECUTION (NOT USED)

	210517 - Sleeves and Sleeve Seals for Fire-Suppression Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems.”
	4. Division 21 Section “Fire-Suppression Standpipes.”
	5. Division 21 Section “Electrical Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 – PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel collar; zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped and smooth outer surface with nailing flange for attaching to wooden forms.

	2.2 SLEEVE-SEAL SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates: Carbon steel or Stainless steel.
	3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating or Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Presealed Systems.

	B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match piping OD.

	2.4 GROUT
	A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink; recommended for interior and exterior applications.
	C. Design Mix: 6T34.5-MPa6T, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 – EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 6T25-mm6T annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs and concrete walls as new slabs and walls are constructed.
	1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
	2. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 6T50 mm6T above finished floor level.

	3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 6T6.4-mm6T annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for size, depth, and location of joint. Comply with requirements for sealants specified in Division 07 Section "Joint Sealants."

	E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Division 07 Section "P...

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assemble sleeve-seal system components, and install in annu...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.

	3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls Above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves and Galvanized-steel-pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.


	3. Concrete Slabs above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-pipe sleeves.

	4. Interior Partitions:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-sheet sleeves.





	210518 - Escutcheons for Fire-Suppression Piping
	PART 1 – GENERAL
	1.1   RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Foam-Water Systems.”
	3. Division 21 Section “Fire-Suppression Standpipes.”
	4. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	5. Division 21 Section “Electric Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 - PRODUCTS
	2.1 ESCUTCHEONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and setscrew fastener.
	C. One-Piece, Deep Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	D. One-Piece, Stamped Steel Type: With chrome-plated finish and spring-clip fasteners.
	E. Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with concealed hinge and setscrew.
	F. Split-Plate, Stamped Steel Type: With chrome-plated finish, concealed and exposed-rivet hinge and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
	B. Split-Casting Floor Plates: Cast brass with concealed hinge.


	PART 3 – EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings and finished floors.
	B. Install escutcheons with ID (inside diameter) to closely fit around pipe, tube, and insulation of piping and with OD (outside diameter) that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	d. Bare Piping in Unfinished Service Spaces:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	e. Bare Piping in Equipment Rooms:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	210520 - Hangers and Supports for Fire Protection Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Pipe rings.
	4. Concrete anchors.
	5. Fasteners.
	6. Pipe stands.
	7. Equipment supports.
	8. Hanger rods.

	B. Related Sections:
	1. Division 21 Section “Wet Pipe Sprinkler Systems.”


	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Utilize an installer having demonstrated experience on projects of similar size and complexity and possessing documentation proving successful completion of sprinkler system training.
	B. Hangers and supports for fire protection piping shall be listed and labeled by Underwriters Laboratories and FM Global.
	C. Steel pipe hangers and supports shall have the manufacturer’s name, part number, and applicable size stamped in the part itself for identification.
	D. Hangers and supports shall be designed and manufactured in conformance with MSS SP 58.
	E. Supports for sprinkler piping shall be in conformance with NFPA 13.
	F. Regulatory Requirements and Approvals: Provide hangers and supports that comply with requirements of the following:
	1. NFPA 13, “Standard for the Installation of Sprinkler Systems.”
	2. NFPA 14, “Standard for the Installation of Standpipe and Hose Systems.”
	3. NFPA 2001, “Clean Agent Fire Extinguishing Systems.”
	4. NFPA 11, “Deluge Foam-Water Sprinkler Systems and Foam-Water Spray Systems.”
	5. NFPA-16, “Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.

	G. Certifications: Provide letters of certification as follows.
	1. Installer will utilize skilled workers holding a trade qualification license or equivalent or apprentices under the supervision of a licensed tradesperson.

	H. The components of hanger assemblies that directly attach to the pipe or to the building structure except steel hanger rods shall be listed by UL and approved by FM Global.
	I. Non-ferrous components that have been proven by fire tests to be adequate for hazard application shall be listed for the purpose.
	J. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer / supplier but in no case less than one year ...

	1.4 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings, include rated capacities and include section modules information for trapeze hangers.
	B. Shop Drawings: All hanger types and locations shall be indicated on the shop drawings.

	PART 2 – PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	2.2 HANGERS AND SUPPORT PIPING
	A. Trapeze Hangers:
	1. The minimum size of steel angle or pipe span between purlins or joists shall be such that section modulus shall not exceed section modulus of trapeze member as shown in the NFPA-13.

	B. The trapeze member shall be secured to prevent slippage.
	C. All components of each hanger assembly that attaches to the trapeze member shall be sized to support the suspended sprinkler pipes in accordance with NFPA-13.
	D. Any other sizes or shapes giving greater section modulus shall be acceptable.

	2.3 HANGER RODS
	A. Hanger rods shall be of 8mm diameter for pipes 25-100 mm diameter and 13 mm diameter for pipes 150 – 250 mm diameter except where pitch of the branch line pipes is 150 mm in 300 mm or greater.

	2.4 FASTENERS IN CONCRETE
	A. The listed inserts in concrete and listed post-installed anchors to support hangers shall be used for mains and branch lines.
	B. Post-installed anchors shall not be used in cinder concrete except for branch lines where the post-installed anchors are alternated with through-bolts or hangers attached to beams.
	C. Post-installed anchors shall be installed in a horizontal position in the sizes of concrete beams.
	D. Holes for post-installed anchors in the side of beams shall be above the centerline of the beam or above the bottom reinforcement steel rods.
	E. Holes for post-installed anchors used in the vertical position shall be drilled to provide uniform contact with the shield over its entire circumference.
	F. The depth of the post-installed anchor hole shall not be less than specified for the type of shield used.

	2.5 POWDER DRIVEN STUDS
	A. Powder-driven studs, welding studs and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increase couplings shall be attached directly to the powder-driven studs.

	2.6 FASTENERS IN STEEL
	A. Powder-driven studs, welding studs, and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increaser couplings shall be attached directly to the powder-driven studs or welding studs.
	D. Welding studs or other hanger parts shall not be attached by welding to steel less than U.S. Standard, 12 gauge 7T2.78 mm7T.

	2.7 COPPER TUBING SUPPORTS
	A. Hangers shall be sized to fit copper tubing outside diameters.
	1. Adjustable steel swivel ring (band type) hanger.
	2. Malleable iron ring hanger, B-Line B3198RCT or hinged ring hanger.
	3. Malleable iron split-ring hanger with eye socket.
	4. Adjustable steel clevis hanger.


	2.8 ACCESSORIES
	A. Hanger rods shall be threaded at both ends or continuous threaded rods of circular cross section.  Use adjusting locknuts at upper attachments and hangers.  No wire, chain, or perforated straps are allowed.

	2.9 FLEXIBLE SPRINKLER HOSE FITTINGS
	A. Listed flexible sprinkler hose fittings and their anchoring components intended for use in installations connecting the sprinkler system piping to sprinklers shall be installed in accordance with the requirements of the listing, including any insta...
	B. Where flexible hose fittings exceed 1.83 m in length and are supported by a suspended ceiling a hanger(s) attached to the structure shall be required to ensure that the maximum unsupported length does not exceed  7T1.83 m7T.
	C. Where flexible sprinkler hose fittings are used to connect sprinklers to branch lines in suspended ceilings, a label limiting relocation of the sprinkler shall be provided on the anchoring component.
	D. Relocation of flexible sprinkler hose fittings shall only be performed by qualified and licensed individuals.


	PART 3 – EXECUTION
	3.1 HANGERS
	A. Sprinkler piping shall be substantially supported from the building structure, which must support the added load of the water-filled pipe plus a minimum of 7T114 kg7T applied at the point of hanging, except when pipes are supported in accordance wi...
	B. Trapeze hangers shall be used where necessary to transfer loads to appropriate structural members.
	C. Powder-driven studs shall not be used in steel of less than 19mm total thickness.
	D. Fasteners used to support sprinkler system piping shall not be attached to ceiling of gypsum or other similar soft material.
	E. Hangers for supporting copper or steel sprinkler pipes shall be either galvanized or provided with insulating materials.
	F. Sprinkler pipes shall be supported either from the building structure or from the ductwork supports when sprinkler pipes are installed below ductwork provided the ductwork supports are capable of supporting ductwork and load specified in the Paragr...
	G. Distance between a hanger and the centerline of an upright sprinkler shall not be less than 65mm.
	H. Do not support piping from other pipes, ductwork or other equipment that is not in building structure.
	I. The unsupported length between the end sprinkler in a pendent position or drop nipple and the last hanger on the branch line shall not be greater than  7T305 mm7T for steel pipe or  7T152 mm7T for copper pipe.
	J. The cumulative horizontal length of an unsupported armover to a sprinkler, sprinkler drop, or sprig shall not exceed  7T610 mm7T for steel pipe or  7T305 mm7T for copper tube or armover to sprinkler in the pendent portion when the system pressure e...

	3.2 SUPPORT OF RISERS
	A. Risers shall be supported by riser clamps or by hangers located on the horizontal connections within  7T610 mm7T of the centerline of the riser.
	B. Riser clamps supporting risers by means of set screws shall not be used.
	C. Riser clamps anchored to walls using hanger rods in the horizontal position shall not be permitted to vertically support risers.

	3.3 MULTI-STORY BUILDINGS
	A. In multistory buildings, riser supports shall be provided at the lowest level, at each alternate level above, above and below offsets and at the top of the riser.
	B. Supports above the lowest level shall also restrain the pipe to prevent movement by an upward thrust where flexible fittings are used.
	C. The risers offset and/or do not rise from the ground, the first ceiling level above the offset shall constitute the first level of riser support.
	D. Distance between supports for risers shall not exceed  7T7.6 m7T.

	3.4 PIPE STANDS
	A. Pipe stands shall be sized to support a minimum of 5 times the weight of the water-filled pipe, plus 7T114 kg7T.
	B. Where pipe stands are utilized, they shall be approved.

	3.5 CONCRETE INSERTS
	A. Provide inserts for placement in formwork before concrete is poured.
	B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	C. Where concrete slabs form finished ceilings, provide inserts to be flush with slab surface.
	D. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 100mm.

	END OF SECTION 210520


	210548 - Vibration and Seismic Controls
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 DESCRIPTION
	A. Water based fire protection systems shall be protected against damage from earthquakes.  Earthquake bracing and restraints on the piping shall be installed such that spray pattern of the sprinklers are not obstructed.
	B. Listed flexible pipe couplings joining grooved end pipe shall be provided as flexure joints to allow individual sections of piping 6T65 mm6T or larger to move differentially with the individual sections of the building to which it is attached.  Cou...
	C. Flexible couplings for drops to hose lines, rack sprinklers, and mezzanines shall be installed regardless of pipe sizes as follows:
	1. Within 6T610 mm6T of the top of the drop.
	2. Within 6T610 mm6T above the uppermost drop support attachment, where drop supports are provided to the structure, rack, or mezzanine.
	3. Within 6T610 mm6T above the bottom of the drop where no additional drop support is provided.
	4. An approved seismic separation assembly shall be installed where sprinkler piping, regardless of size, crosses building seismic separation joints at ground level and above.  Seismic separation assemblies shall consist of flexible fittings or flexib...


	1.3 SUMMARY
	A. This Section includes the following:
	1. Restraining braces.
	2. Factory finishes.


	1.4 DEFINITITIONS
	A. UBC:  Uniform Building Code.
	B. SDB:  Seismic Design for Building.
	C. SBC:  Saudi Building Code.
	D. ICC ES:  ICC Evaluation Service.

	1.5 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:
	1. Site Class as Defined in the UBC:  Seismic zone.


	1.6 SUBMITTALS
	A. Refer to Division 01 Section “Submittal Procedure”.
	B. Product Data: For the following:
	1. Include rated load, rated deflection and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an evaluation service member of ICC-ES, UBC or SDB and an agency acceptable to Local Civil Defense.
	b. Annotate to indicate application of each product submitted and compliance with requirements.


	C. Delegated-Design Submittal: For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible fo...
	1. Design Calculations: Calculate static and dynamic loading due to equipment weight and operation, seismic forces required to select vibration isolators, seismic restraints, and for designing vibration isolation bases.
	2. Seismic-Restraint Details:
	a. Design Analysis: To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
	b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the restrained items and to the structure. Show attachment locations, methods and spacings.  Identify components, list their strengths, and indicate directions and v...
	c. Pre-Approval and Evaluation Documentation: By an evaluation service member of Uniform Building Code or Seismic Design for Buildings and an agency acceptable to Local Civil Defense, showing maximum ratings of restraint items and the basis for approv...


	D. Welding certificates.
	E. Qualification Data: For professional engineer and testing agency.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to Loca...
	B. Comply with seismic-restraint requirements in the Saudi Building Code and NFPA 13 unless requirements in this Section are more stringent.
	C. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval by another agency acceptable to Local Civil Defense, showing maximum seismic-restraint ratings.  Ratings based on independen...
	E. Comply with all the seismic bracing and earthquake protection requirements of NFPA-13, “Standard for the Installation of Sprinkler Systems.”
	F. Uniform Building Code.
	G. Seismic Design For Building.
	H. Saudi Building Code.
	I. Local Civil Defense.

	PART 2 – PRODUCTS
	2.1 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work.
	B. General Requirements for Restraint Components: Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and wi...
	D. Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod.
	E. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	F. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	G. Resilient Isolation Washers and Bushings: One-piece, molded, oil and water-resistant neoprene, with a flat washer face.
	H. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ...
	I. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for inte...

	2.4 FACTORY FINISHES
	A. Finish:
	1. Manufacturer's standard prime-coat finish ready for field painting.
	2. Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	a. Powder coating on springs and housings.
	b. All hardware shall be galvanized.  Hot-dip galvanized metal components for exterior use.
	c. Baked enamel or powder coat for metal components on isolators for interior use.
	d. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.



	PART 3 – EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	B. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.
	C. Provide minimum of 50 mm clearance for pipes DN 25-65 diameter and 100 mm for pipes DN 100 and larger around pipes extending through walls, floors and foundations including drain and fire department connection.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Comply with all seismic requirements per NFPA-13.
	B. Equipment Restraints:
	1. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 6T3.2 mm6T.
	2. Install seismic-restraint devices using methods approved by an evaluation service member of ICC-ES and an agency acceptable to Local Civil Defense providing required submittals for component.

	C. Piping Restraints:
	1. Comply with requirements in MSS SP-127 and NFPA 13 and NFPA-14.
	2. Space lateral supports a maximum of 6T12 m6T o.c., and longitudinal supports a maximum of 6T24 m6T o.c.
	3. Brace a change of direction longer than6T 3.7 m6T.

	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to Local Civil Defense providing required submittals for component.
	F. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	G. Wire used for restraint shall be located within 6T610 mm6T of a hanger.  The hanger closest to a wire restraint shall be of a type that resists upward movement of a branch line.
	H. Branch lines shall be laterally restrained.  The end sprinkler on a line shall be restrained against excessive vertical and lateral movement.
	I. Where the branch lines are supported by rods less than 6T152 mm6T long measured between the top of the pipe and the point of attachment to the building structure.
	J. Sprigs 6T1.2 m6T or longer shall be restrained against lateral movement.
	K. Drilled-In Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...



	210553 - Identification for Fire Protection and Equipment
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve tags.
	5. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed content for each label.
	D. Valve Schedules: Valve numbering scheme.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each piping system to include in maintenance manuals.

	PART 2 – PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Letter Color: White.
	3. Background Color: Red.
	4. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	5. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	6. Fasteners: Stainless-steel rivets or self-tapping screws.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment-Label Schedule: For each item of equipment to be labeled, on 6TA46T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Sect...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multi-layer, multi-color, plastic labels for mechanical engraving, 6T3.2 mm6T thick, with predrilled holes for attachment hardware.
	B. Letter Color: White.
	C. Background Color: Red.
	D. Maximum Temperature: Able to withstand temperatures up to 6T71  C6T.
	E. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	F. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Pre-printed, color-coded, with lettering indicating service and showing flow direction.
	B. Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe-Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; pipe size; and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size: At least 6T38 mm6T high.

	D. Pipe-Label Colors:
	1. Background Color:  Red.
	2. Letter Color:  White.


	2.4 VALVE TAGS
	A. Valve Tags: Stamped or engraved with 6T6.4-mm6T letters for piping-system abbreviation and 6T13-mm6T numbers.
	1. Tag Material: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Fasteners: Brass beaded chain.
	3. Valve Tag Color: Red.
	4. Letter Color: White.

	B. Valve Schedules: For each piping system, on 6TA46T bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and varia...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.5 WARNING TAGS
	A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size: Approximately 6T100 by 178 mm6T.
	2. Fasteners: Brass grommet and wire.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Yellow background with black lettering.



	PART 3 – EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents and incompatible primers, paints and encapsulants.

	3.2 LABEL INSTALLATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install or permanently fasten labels on each major item of mechanical equipment.
	D. Locate equipment labels where accessible and visible.
	E. Piping Color Coding: Painting of piping is specified in Division 09 Section "High-Performance Coatings."
	F. Stenciled Pipe-Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping system.
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	G. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection excluding short takeoffs.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 6T15 m6T along each run.  Reduce intervals to 6T7.6 m6T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.3 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems.  List tagged valves in a valve-tag schedule.
	B. Valve-Tag Application Schedule: Tag valves according to size, shape and with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
	1. Valve-Tag Size and Shape:
	a. Fire-Suppression Standpipe: 6T38 mm6T, round.
	b. Wet-Pipe Sprinkler System: 6T38 mm6T, round.
	c. Dry-Pipe Sprinkler System: 6T38 mm6T, round.
	d. Foam Water System: 6T38 mm6T, round.
	e. Clean-Agent Fire Extinguishing System: 6T38 mm6T, round.



	3.4 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.  Signage shall be in English and in local language.



	211100 - Facility Fire-Suppression Water Service Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fire-suppression water-service and underground piping and related components outside the building and service entrance piping through wall into the building and private site fire hydrants.
	B. Utility-furnished products that will be furnished to the site, ready for installation.
	C. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for fire-suppression standpipes inside the building.
	2. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe fire-suppression sprinkler systems inside the building.
	3. Division 21 Section "Foam-Water Systems" for AFFF piping.
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps and pressure-maintenance pumps.
	5. Division 21 Section “Common Work Results for Fire Suppression.”


	1.3 REFERENCES
	A. ASME – American Society of Mechanical Engineers:
	1. B16.1 Cast Iron Pipe Flanges and Flanged Fittings
	2. B16.4 Gray Iron Threaded Fittings

	B. ASTM – American Society of Testing and Materials:
	1. A48 Specification for Gray Iron Castings
	2. A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped Zinc - Coated Welded and Seamless (Replaces A120)
	3. A536 Specification for Ductile Iron Castings
	4. B62 Specification for Composition Bronze or Ounce Metal Castings
	5. D2774 Standard Practice for Underground Installation of Thermoplastic Pressure Piping
	6. F417 Standard Specification for Polyethylene (PE) Plastic Pipe (S.D.R. – PR) Based on Outside Diameter
	7. F477 Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	C. AWWA – American Water Works Association:
	1. C11.1 Rubber Gasket Joints for Ductile Iron Pipe and Fittings
	2. C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C105 Polyethylene Encasement for Ductile-Iron Piping for Water and Other Liquids
	4. C110 Ductile-Iron and Gray-Iron Fittings, 75 mm Through 1220 mm, for Water and Other Liquids
	5. C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	6. C115 Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	7. C116 Standard for Protective Fusion-Bonded Epoxy Coating for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service
	8. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water and Other Liquids
	9. C153/A21.53 Ductile-Iron Compact Fittings, 75 mm Through 406 mm, for Water and Other Liquids
	10. C207 Steel Pipe Flanges for Waterworks Service - Sizes 100 mm Through 3,600 mm.
	11. C500 Metal-Seated Gate Valves for Water Supply Service
	12. C502 Dry-Barrel Fire Hydrants
	13. C504 Rubber-Seated Butterfly Valves
	14. C509 Resilient-Seated Gate Valves for Water Supply Service
	15. C512 Air-Release, Air/Vacuum, and Combination Air Valves for Waterworks Service
	16. C515 Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Service
	17. C550 Protective Epoxy Interior Coating for Valves and Hydrants
	18. C600 Standard for Installation of Ductile-Iron Water Mains and Their Appurtenances
	19. C651 Disinfecting Water Mains
	20. C800 Underground Service Line Valves and Fittings
	21. C906 Polyethylene (PE) Pressure Pipe and Tubing, 100 mm to 1600 mm Water Distribution and Transmission

	D. Saudi Building Code.
	E. NFPA – National Fire Protection Association:
	1. NFPA 24 Standard for the Installation of Private Fire Service Mains and Their Appurtenances
	2. NFPA 13 Standard for Sprinkler System Installation

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated, submit product data or manufacturers specifications including laboratory test reports and other data to show compliance with specifications including specified standards.
	B. Shop Drawings:
	1. Detail layout of underground service piping.

	C. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale.  Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	D. All pipe materials, valves, fittings, equipment, and accessories shall be submitted for approval.  Product data shall indicate the maximum allowable operating pressure of each component and any related manufacturing standard as appropriate.  Produc...
	E. Qualification Data: For qualified installer.
	F. Field quality-control reports.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approval necessary to conduct the work.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA-24.  Include “Contractors Material and Test Certificate for Underground Piping.”
	I. Test Reports: Submit test reports conducted on shop- and field-bolted and welded connections.  Include data on type(s) of tests conducted and test results.
	J. Operation and Maintenance Data: For water service and underground piping specialties to include in emergency, operation and maintenance manuals.
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection design files, calculations, manuals, operating instructions to agree with construction as actually accomplished.  The notation “As-Built” shall be entered in the r...
	2. The as-built files shall show the entire underground fire service layout upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping and underground fire main piping and fire hydrants including materials, hose threads, installation and testing.
	2. Codes and Standards: all work shall comply with the applicable portion of the most current edition of the AWWA Standards referenced in Section 1.03, and NFPA 13, NFPA 24, the most current edition of the IFC and IPC.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. The materials and practices comprising the work shall conform to this and other referenced specifications.  Where this specification conflicts with the requirements of another referenced specification, this specification shall prevail.
	D. All materials used shall not contain any asbestos fibers.
	E. All persons performing or supervising testing shall be qualified by either training or experience to perform such tests.
	F. All material and equipment shall be listed by UL and approved by FM.
	G. Comply with the "Approval Guide," published by FM Global, or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	H. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-suppression water-service piping.
	I. AWWA Publication: American Water Works Association.
	J. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	K. Pipe, fittings, valves and accessories shall be rated and listed for the maximum system pressure.  The use of pressure regulating valves shall not be permissible unless noted otherwise.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings and specialties from moisture and dirt.
	G. Damaged: Do not install damaged, dented or cracked piping and equipment; replace damaged units with new, non-damaged units.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Suppression Water Service Piping: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution...
	1. Notify Local Civil Defense, Insurance Underwriters, Construction Manager, and Owner no fewer than 1 day in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Fire Department, Insurance Underwriters, Construction Manager's, and Owner's written permission.



	PART 2 – PRODUCTS
	2.1 HIGH DENSITY POLYETHYLENE (HDPE) – UNDERGROUND FIRE SERVICE MAIN – PIPE AND FITTINGS
	A. All pipe sizes 100mm thru 250mm shall be single wall, smooth interior and exterior, type S, with the Manning’s “n” rating of 0.012.  The HDPE pipe shall be DR9, Class 200 rated for 13.8 bars and meet or exceed the standards issued by American Assoc...
	1. High Density Polyethylene (HPPE – PE100) Smooth Lined Pipe & Fittings shall be manufactured in accordance with requirements of ASTM F 714 and AWWA C 906, latest edition and FM Global approved.  Type S: This pipe shall have a full circular cross sec...
	2. High Density Polyethylene (HDPE) Smooth Lined Pipe shall be manufactured from virgin PE compounds which conform with the requirements of cell class 435400C as defined and described in ASTM D 3350.
	3. Minimum Pipe Stiffness (PS) at five percent deflection shall be as described in ASTM F 2306, Section 6.3 when tested in accordance with ASTM D2412.
	4. All HDPE Smooth Lined Pipe shall be certified through the AASHTO National Transportation Product Evaluation Program (NTPEP) 3rd Party Certification program.

	B. Fittings: The pipe and fittings shall be shown on drawings.  The fittings shall follow the ASTD 3261 standard specifications for Butt Heat Fusion welded.  The fittings shall meet the requirement of ASTM 3350.
	1. Fittings shall not reduce or impair the overall integrity or function of the pipe line system.
	2. Only the fittings supplied or recommended by the manufacturer shall be used.
	3. Fittings used shall be high density polyethylene fittings DR9 Class 200, 13.8 bar and shall be FM Global approved.

	C. Joints: Pipe joining shall be effected by compressing a gasket between a bell and a spigot, one of which is integrally wound onto the pipe wall with no external weld or fusion.
	1. Piping joints shall consist of in-line integral bell and spigot with rubber gasket that meets ASTM F477.
	2. Water tight joints shall be provided that meet laboratory test in accordance with ASTM Test Method.
	3. Pipe connections to HDPE manholes, fittings and structures shall have a smooth surface suitable for gasket sealing.
	4. End of closed profile pipe shall be factory sealed, to prevent leakage through the profile channel.
	5. Field cutting of closed-profile pipe (except solid wall pipe) shall not be permitted.


	2.2 GATE VALVES
	A. UL-Listed and FM-Approved Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. 6T1200-kPa6T, UL-Listed or FM-Approved, Iron, OS&Y Gate Valves:
	a. Description: Iron body and bonnet, bronze seating material.
	b. Standards: UL 262 and "Approval Guide," published by FM Global, listing.
	c. Pressure Rating: 6T12006T2T kPa2T minimum.
	d. End Connections: Flanged.
	e. Indicator Post Flange: Include on valves used with indicator posts.



	2.3 CHECK VALVES
	A. UL-Listed and FM-Approved Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: Swing-check type with pressure rating, rubber-face checks unless otherwise indicated, and ends matching piping.
	3. Standards: UL 312 and "Approval Guide," published by FM Global, listing.
	4. Pressure Rating: 6T1725 kPa6T (shall be rated for system pressure)


	2.4 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C 857, and made according to ASTM C 858.
	B. Ladder: ASTM A 36/A 36M, steel ladder; or PE-encased steel steps.
	C. Manhole: ASTM A 48/A 48M, Class No. 35A minimum tensile strength, gray-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	D. Manhole: ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	E. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  Include body anchor flange, light-duty cast-iron grate, bottom outlet and integral or field-installed bronze ball or clapper-type backwater valve.

	2.5 FIRE HYDRANTS
	A. UL and FM-Approved, Dry-Barrel Fire Hydrants:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Description: Freestanding, with one 6TDN 1156T and two 6TDN 656T outlets; and with 6T133-mm6T main valve, drain valve, and 6TDN 1506T flanged.  Hydrant shall have cast-iron body and compression-type valve opening against pressure and closing with p...
	3. Standards: UL 246 and "Approval Guide," published by FM Global, listing.
	4. Design: Base valve.


	2.6 FIRE-DEPARTMENT CONNECTIONS (BREECHING INLET)
	A. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 405.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 1200 kPa minimum.
	5. Body Material: Corrosion-resistant metal.
	6. Inlets: 2 Nos at 65 mm valve instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Bottom.
	13. Escutcheon Plate Marking: Similar to “AUTO SPKR & STANDPIPE” (Wet Risers).
	14. Finish: Polished chrome plated.
	15. Outlet Size:


	2.7 ALARM DEVICES
	A. General: UL 753 and "Approval Guide," published by FM Global, listing, of types and sizes to mate and match piping and equipment.
	B. Basis-of-Design Product: Subject to compliance with requirements, manufactured in.
	1. USA
	2. Approved equal.

	C. Water-Flow Indicators: Vane-type water-flow detector, rated for 6T2400-kPa6T working pressure; designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to provide isolated alarm and auxiliary contacts, 7...
	D. Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully open position.  Provide supervisory switches on all the control valves controlling water supplies.
	E. Pressure Switches: Single pole, double throw; designed to signal increase in pressure.

	2.8 CONCRETE
	A. Cast-in-place concrete for use in concrete thrust blocks, valve box and indicator post collars, and other concrete structures required by the contract drawings, shall conform to the requirements of Division 03, Section "Cast-in-Place Concrete".

	2.9 TAPPING
	A. Direct Tapping
	1. Direct tapping is not allowed.


	2.10 THRUST RESTRAINTS
	A. Cast-in-place concrete blocking, clamps and tie rods, shall conform to the requirements of Division 03 Section, "Cast-in-Place Concrete", SNL Standard Drawings, and construction drawings.  Steel or cast-iron hardware shall be fully coated with asph...
	B. Restrained flange adapters shall be made of ductile iron conforming to ASTM A536 and have flange bolt circles that are compatible with ANSIAWWA C115/A21.15.  Restraint for the flange adapter shall consist of a plurality of individually actuated gri...


	PART 3 – EXECUTION
	3.1 EARTHWORK
	A. Comply with excavating, trenching and backfilling requirements in Division 31 Section "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General: Provide water pipe of the size, type and class specified and install at the locations and to the elevations and grades indicated on the contract drawings.
	B. Pipe installation shall be in accordance with the applicable provisions or requirements of the following specifications, drawings and references:
	1. Division 31 Section, “Earthwork”.
	2. Ductile iron pipe installation shall conform to AWWA C600.  Where indicated on the contract drawings, pipe shall be encased in polyethylene film according to AWWA C105.
	3. Install detectable warning tape that can be detected by a standard metal pipe locator on all water line per Division 31, “Earthwork”.

	C. The installation of the fire protection line shall conform to NFPA 24, NFPA 13, and Local Civil Defense requirements.  Fire protection lines shall terminate inside the building with a flange and spigot piece.  The spigot piece shall be plumb with t...
	D. Immediately prior to laying, each pipe section shall be visually inspected for defects or damage.  Any damaged or defective pipe section shall not be used.  Each pipe section shall be cleaned so that the interior and joining surfaces of the pipe ar...
	E. Pipe shall be laid on a smoothly graded prepared subgrade soil foundation true to alignment and grade as indicated on the contract drawings.  The allowable vertical and horizontal tolerance from drawing elevations and alignment shall be 50 mm.  Bel...
	F. Trenching and Backfill:
	1. Trench Type 4: Unless otherwise shown on the drawings the trench for pipe installation shall be Type 4 as defined by AWWA C600.  Pipe bedded in 100 mm of sand, gravel, or crushed stone.  Maximum size of pipe bedding material shall not exceed 13 mm ...
	2. HDPE – PE100 Pipe: The trench width from the bottom of pipe to 305 mm above top of pipe shall not exceed the outside diameter plus 610 mm.  The pipe haunch shall be backfilled so no voids exist and than backfilled in 200 mm maximum lifts.  Unless o...
	3. Minimum depth of cover for water lines shall be 1.5 m from the top of pipe to finished grade (depth of cover shall match existing piping system). Unless otherwise indicated on the contract drawings.
	4. When it is necessary to deflect ductile iron pipe for changes in horizontal or vertical alignment, the amount of deflection shall not exceed 2/3 of the manufacturer's recommended maximum deflection.  A fitting or several shorter lengths of pipe sha...

	G. Joints:
	1. Flanged Joints: Clean the flanged ends to be joined immediately prior to joining.  Only one gasket shall be permitted in a flange joint.  Nuts shall be tightened similar to mechanical joints to within the torque range recommended by the pipe manufa...
	2. Hardware: All nuts and bolts utilized in underground pipe connections shall be stainless steel, high-strength, cast-iron or high-strength, high-grade steel and shall be of the proper size and type for the application in which they are utilized.  Al...

	H. Comply with NFPA 24 for fire-service-main piping materials and installation.
	I. Install HDPE, water-service piping according to AWWA C906 and AWWA M41.
	1. Install encasement for piping according to ASTM A 674 or AWWA C105.

	J. Install piping by tunneling or jacking, or combination of both, under streets and other buildings and obstructions that cannot be disturbed.  Pipes shall be installed in covered trenches when installed under buildings.
	K. Extend fire-suppression water-service piping and connect to water-supply source and building fire-suppression water-service piping systems at locations and pipe sizes indicated.
	1. Terminate fire-suppression water-service piping at building wall until building-water-piping systems are installed. Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to building's fire-suppression water...

	L. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.  Where possible, thrust blocks shall be placed so that...
	M. Comply with requirements in Division 21 Sections for fire-suppression-water piping inside the building.
	N. Install sleeves for piping penetrations of walls, ceilings and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	O. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure rating same as or higher than systems pressure rating for aboveground applications unless otherwise indicated.
	B. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656Tand larger end connections.
	C. Ream ends of tubes and remove burrs.
	D. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes and fittings before assembly.
	E. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with bolts according to ASME B31.9.
	F. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with OD, and with system working pressure.
	G. Do not use flanges or unions for underground piping.

	3.4 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints.  Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.
	2. Locking mechanical joints.
	3. Set-screw mechanical retainer glands.
	4. Bolted flanged joints.
	5. Heat-fused joints.
	6. Pipe clamps and tie rods.

	B. Install anchorages for tees, plugs and caps, bends, crosses, valves and hydrant branches in fire-suppression water-service piping according to NFPA 24 and the following:
	1. Gasketed-Joint, Ductile-Iron, Water Service Piping: According to AWWA C600.
	2. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

	C. All thrust restraint shall be accomplished by mechanical means unless shown otherwise on the contract drawings. Provide mechanical joint restraints at all tees, plugs, caps, bends, reducers, valves and other mechanical joint fittings.  Concrete blo...
	1. Concrete blocking shall be installed in accordance to the requirements of Division 03 Section, "Cast-in-Place Concrete".  Blocks shall be placed in the general shape and to the minimum dimensions indicated on the standard drawings, and shall be pla...
	2. Installation of Mechanical Joints per AWWA C600
	a. Clean the socket and plain end.  Lubrication and additional cleaning should be provided by brushing both the gasket and plain end with soapy water or an approved pipe lubricant meeting the requirements of ANSI/AWWA C111/A21.11, just prior to slippi...
	b. Insert the pipe into the socket and press the gasket firmly into the gasket recess.  Keep the joint straight during assembly.
	c. Push the gland toward the socket and center it around the pipe with the lip against the gasket.  Insert bolts and hand tighten nuts.  Make deflection after joint assembly but before tightening.
	d. Tighten the bolts to the normal range of bolt torque as indicated in the table below while at all times maintaining approximately the same distance between the gland and the face of the flange at all points around the socket.  This can be accomplis...


	D. Hydrants shall be set on flat stones or concrete slabs and shall be provided with small stones (or the equivalent) placed about the drain to ensure drainage.
	E. Where soil is of such a nature that the hydrants will not drain properly or where groundwater stands at levels above that of the drain, the hydrant drain shall be plugged at the time of installation.  If the drain is plugged, hydrants in service sh...
	F. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.5 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. UL-Listed and FM-Approved Gate Valves: Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	C. UL-Listed and FM-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
	D. MSS Valves: Install as component of connected piping system.
	E. Corporation Valves and Curve Valves: Install each underground curb valve with head pointed up and with service box.
	F. Support valves and piping, not direct buried, on concrete piers.  Comply with requirements for concrete piers in Division 03 Section "Cast-in-Place Concrete."
	G. Where the valve operating nut is at a depth greater than 1 meter below the valve box cover, an extension stem shall be installed in the box with the required size square wrench nut.  Extension stems shall be equipped with a minimum of one stem guid...

	3.6 FIRE HYDRANT INSTALLATION
	A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. Wet-Barrel Fire Hydrants: Install with valve below frost line.  Provide for drainage.
	C. AWWA Fire Hydrants: Comply with AWWA M17.
	D. UL-Listed and FM-Approved Fire Hydrants: Comply with NFPA 24.
	Install fire hydrants at the locations indicated and as detailed on the contract drawing, and in accordance with AWWA C600.  Hydrants shall be set plumb and true to the elevations indicated, with the center of the lowest nozzle at least 406 mm above s...
	E. Bollards shall be installed around fire hydrants as required by the construction drawings or per the SNL standard drawings referenced in the contract documents.

	3.7 FIRE-DEPARTMENT CONNECTION BREECHING INLETS INSTALLATION
	A. Install ball drip valves at each check valve for fire-department connection to mains.
	B. Install protective pipe bollards on two sides of each fire-department connection.  Pipe bollards are specified in Division 05 Section "Metal Fabrications."

	3.8 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision.  Underground valves with valve box do not require supervision.
	B. Supervisory Switches: Supervise valves in open position.
	1. Valves: Grind away portion of exposed valve stem.  Bolt switch, with plunger in stem depression, to OS&Y gate-valve yoke.

	C. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant.  Install switch.
	D. Water-Flow Indicators: Install in water-service piping in vault.  Select indicator with saddle and vane matching pipe size.  Drill hole in pipe, insert vane, and bolt saddle to pipe.
	E. Connect alarm devices to building's fire-alarm system.  Wiring and fire-alarm devices are specified in Division 28 Sections.

	3.9 CONNECTIONS
	A. Connect fire-suppression water-service piping to interior fire-suppression piping.

	3.10 FIELD QUALITY CONTROL
	A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described below.
	B. Underground pipes including water supply to the system riser and lead-in connection to the system riser shall be completely flushed.  The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.
	C. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	D. Hydrostatic Tests: All piping shall be tested hydrostatically at  6T13.8 bar6T or  6T3.5 bar6T in excess of working pressure, whichever is greater and shall maintain that pressure at  6T0.35 bar6T for 2 hours.
	1. Pressure loss shall be determined by a drop in gauge pressure or visual leakage. Maximum allowable leakage is 6T1.89 L6T per hour per 100 joints.  Remake leaking joints with new materials and repeat test until leakage is within allowed limits.
	2. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	3. Each hydrant shall be fully opened and closed under system water pressure.
	4. All control valves shall be closed and opened under system pressure to ensure proper operation.

	E. Prepare contractor material and test certificate for underground piping.  Submit signed copy of certificate by the installing contractor and Owner’s representative for record.

	3.11 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground fire-suppression water-service piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 31 S...

	3.12 CLEANING
	A. Underground piping, from the water supply to the system riser and lead-in connections to the system riser shall be completely flushed before the connection is made to downstream fire protection system piping.
	B. The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.  The minimum rate of flow shall be not less than one of the following:
	1. Hydraulically calculated water demand flow rate of the system, including any hose requirements.
	2. Flow necessary to provide a velocity of 3 m/sec.
	3. Maximum flow rate available to the system under fire conditions.

	C. Provision shall be made for the proper disposal of water used for flushing or testing.
	D. Clean and disinfect fire-suppression water-service piping as follows:
	1. Purge new piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for three hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	E. Prepare reports of purging and disinfecting activities.

	3.13 PIPING SCHEDULE
	A. Underground fire-suppression water-service piping 6TDN 200 to DN 2506T shall be the following:
	1. HDPE pipe; fittings; glands, gaskets and bolts; and gasketed joints.


	3.14 VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	B. Underground fire-suppression water-service shutoff valves 6TDN 1006T and larger shall be one of the following:
	1. 6T1725-kPa6T, UL-listed or FM-approved, iron, OS&Y gate valves.
	C. Fire-suppression water-service check valves 6TDN 1006T and larger shall be one of the following:
	1. UL-listed or FM-approved check valves.


	3.15 HYDROSTATIC TESTING
	A. New water line installations shall be hydrostatically tested in accordance with AWWA C600 for ductile-iron pipe.
	B. All temporary plugs, taps, thrust restraints, gauges and other necessary testing equipment must meet the same nationally recognized standards as listed in Part 2 - Products. They shall be provided by the Contractor and shall be subject to approval ...
	C. New lines shall be tested without being connected to existing lines.
	D. Hydrostatic test pressure for new lines shall be 10.3 bars or 1.5 times the normal working pressure of the line, whichever is greater.  In addition, test pressure for new fire lines, as defined above, shall be a minimum of 13.8 bars or 1.3 bars in ...
	E. The allowable testing leakage rate for fire mains shall be calculated in accordance with NFPA-24.  The new waterline may be accepted if the total test leakage is less than the calculated allowable leakage.  If the actual leakage is greater than the...
	F. The Contractor shall submit a calculation and the data sheet for each test, showing all data and measured quantities, including the actual leakage, the location of each test section, and a calculation of the allowable leakage for the test section. ...



	211200 - Fire Suppression Standpipes
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings and specialties.
	2. Fire-protection valves.
	3. Hose connections.
	4. Hose stations.
	5. Hose valve cabinets.
	6. Fire hose reel cabinets.
	7. Fire department connections.
	8. Alarm devices.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Fire-Alarm System" for alarm devices not specified in this Section.
	5. Division 22 section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 kPa6T.
	B. Standard Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure 6T1200 kPa6T maximum.

	1.4 SYSTEM DESCRIPTIONS
	A. Automatic Wet-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Has open water-supply valve with pressure maintained and is capable of supplying water demand.
	B. Manual Dry-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Does not have permanent water supply.  Piping is dry/empty.  Water must be pumped into standpipe system to satisfy demand.

	1.5        PERFORMANCE REQUIREMENTS
	A. Standard-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T2400-kPa6T minimum working pressure.
	C. Fire-suppression standpipe design shall be approved by authorities having jurisdiction.
	1. Minimum residual pressure at each hose-connection outlet is as follows:
	a. 6TDN 406T Hose Connections: 6T450 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T690 kPa6T.

	2. Maximum residual pressure at required flow at each hose-connection outlet is as follows unless otherwise indicated:
	a. 6TDN 256T Hose Connections: 6T690 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T1200 kPa6T.

	D. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the fire-suppression standpipes shall withstand the effects of earthquake motions determined according to NFPA 1...

	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For fire-suppression standpipes.  Include plans, elevations, sections, details, and attachments to other work.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval.  The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the ...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings and hydraulic calculations to the Engineer for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, and Saudi Building Code for working plans and shall include drawings showing the location of all equipment controls, piping, valves and drains.  The shop drawings ...


	C. Coordination Drawings: Fire-suppression standpipes, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.

	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Standpipe Drawings: Working plans, prepared according to NFPA 14, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Permits: Prior to start of installation, Contractor shall submit copies of all permits and approvals necessary to conduct this work.
	G. Welding certificates.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 14 and Saudi Building Code.  Include "Contractor's Material and Test Certificate for Aboveground Piping" ...
	I. Field quality-control reports.
	J. Operation and Maintenance Data:
	1. For fire-suppression standpipes specialties to include in emergency, operation, and maintenance manuals.
	2. For standpipe specialties to include in emergency, operation, and maintenance manuals.  Submit components of system servicing requirements, inspection data, replacement parts numbers and availability, and copy of NFPA-25, “Standard for Inspection, ...
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating all the changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	L. After completing a sprinkler system installation, the Contractor shall submit to the Local Civil Defense a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing fire-suppression standpipes and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow ...
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. All materials and equipment shall be UL listed.
	C. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Standards: Fire-suppression standpipe equipment, specialties, accessories, installation, and testing shall comply with NFPA 14, "Installation of Standpipe and Hose Systems."
	F. Comply with the requirements of the local authorities having jurisdiction including the following codes with any local amendments:
	1. Saudi Building Code.
	2. Local Civil Defense.

	G. All standpipe system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the Ufull warrantyU time, which is standard with the manufacturer and/or supplier, but in no case less than on...
	H. Piping, fittings, valves and specialty valves shall be rated for the maximum system working pressure.  Use of pressure regulating valves shall not be permissible, unless noted otherwise.

	1.8        COORDINATION
	A. Coordinate layout and installation of standpipe system with work of all other trades.
	B. Placement of fire hose valves and risers shall comply with NFPA-14 and the requirements of the local authority having jurisdiction.
	C. Install and standpipe risers, combination risers, drain risers and fire hose valves in stairs so as to not impede the egress path or areas of rescue assistance.  Keep risers tight to corners of stairs.


	PART 2 – PRODUCTS
	2.1        PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

	2.2         STEEL PIPE AND FITTINGS
	A. Schedule 80 Galvanized and Black Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Schedule 80, Galvanized and Black Steel Pipe: ASTM A 53; 53M, Type E.  Pipe ends may be factory or field formed to match joining method.
	C. Standard-Weight, Galvanized and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, seamless steel pipe with threaded ends.
	D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	F. Malleable or Ductile Iron Unions: UL 860.
	G. Cast-Iron Flanges: ASME B16.1, Class 125.
	H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	1. Welded Fittings and Outlets: UL listed and FM approved, Class 150, forged steel butt welded fittings and flanges.  Factory made weld-o-lets may be used for joining branch pipe to mains where branch is at least one size smaller than the main.
	J. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: Shall be rated for system pressure 26T400 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	K. When welding is performed, piping shall be shop welded.  Torch cutting and welding shall not be permitted as a means of modifying or repairing standpipe systems.  Welding methods shall conform to the applicable requirements of AWS B2.

	2.3        PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Brazing Filler Materials: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed and/or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 6T1725 kPa,6T 6T2070 kPa 6Tand 6T2400 kPa6T.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 25 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: Shall be rated for system pressure.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: 6TShall be rated for system pressure6T.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6        SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard Pressure Piping Specialty Valves:   6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2400 kPa minimum6T and 6T2400 kPa6T.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valve:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber, and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T2070 kPa 6Tminimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.


	2.7        HOSE CONNECTIONS
	A. Adjustable-Pressure Regulating Hose Valve Connections:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 668 hose valve for connecting fire hose.
	3. Pressure Rating: 6T2070 kPa6T minimum.
	4. Material: Brass or bronze.
	5. Size: 6TDN 656T, as indicated.
	6. Inlet: Female pipe threads.
	7. Outlet: Male hose threads with lugged cap, gasket, and chain.  Include hose valve threads according to NFPA 1963 and matching local civil defense threads.
	8. Pressure Control Device Type: Pressure reducing.
	9. Design Outlet Pressure Setting: 690 kPa.
	10. Pattern: Angle.
	11. Finish: Polished chrome plated.


	2.8        N 25 RACK-TYPE HOSE STATIONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Hose Reel:
	1. Standard: UL 47.
	2. Material: Steel with red-enamel finish.
	3. Type: Hose-rack assembly.  Include hose valve, hose reel, water-retention device, and hose.
	4. Operation: Semi-automatic.
	5. Sized to hold fire hose.

	C. Hose Valve:
	1. Standard: UL 668 6TDN 256T, for connecting fire hose reel.
	2. Type: Adjustable.
	3. Pressure-Control Device: Pressure reducing.
	4. Design Outlet Pressure Setting: 2T450 2T6TkPa6T.
	5. Hose Valve and Trim Finish: Polished chrome plated.
	6. Pressure Rating: 6T2070 kPa6T minimum.
	7. Pattern: Angle.
	8. Material: Brass or bronze.
	9. Pressure Control Device: UL 1468 integral or for field installation if indicated.
	10. Size: 6TDN 386T.
	11. Inlet: Female pipe threads.
	12. Outlet: Male hose threads according to NFPA 1963 and matching local civil defense threads.

	D. Hose Reel:
	1. Standards: NFPA 1961 and UL 219 lined fire hose with swivel inlet, coupling, gaskets, and nozzle.
	2. Size: 6TDN 256T.
	3. Length: 6T30 m6T.
	4. Jacket: Combination of natural and synthetic threads.
	5. Lining: Rubber.
	6. Cover: Rubber, plastic, or combination of rubber and plastic compounds.
	7. Nozzle: UL 401.
	a. Material: Polished brass.
	b. Type: Jet-spray, adjustable from shutoff to fog spray or straight stream.



	2.9        HOSE VALVE CABINETS
	A. Fire Hose Valve Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in red reading “FIRE DEFENSE VALVE.”  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.

	B. Fire Hose Reel Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in black reading “FIRE HOSE REEL AND FIRE EXTINGUISHER.”  Provide 3D sign on wall above cabinet.  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.


	2.10      FIRE-DEPARTMENT CONNECTIONS (BREECHING INLETS)
	A. Contractor shall coordinate with local Civil Defense and provide all fire department connection acceptable to the local Civil Defense.
	B. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos. at 65 mm male instantaneous each with spring-loaded non return valve with rubber blank cap and chain.
	7. Caps: Manufacturer standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Back.
	13. Escutcheon Plate Marking: "AUTO SPKR & STANDPIPE." (Wet Risers) low or high zone and floors served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.

	C. Flush-Type, Fire-Department Connection (Breeching Inlet):
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos at 65 mm male instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Top.
	13. Escutcheon Plate Marking: Similar to "DRY RISER." (Dry risers) low or high zones and floor served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.


	2.11      ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Waterflow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Waterflow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1725 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.12       PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T minimum and 6T0 to 2400 kPa6T.
	E. Water System Piping Gauge: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gauge: Include retard feature and "AIR" or "AIR/WATER" label on dial face.


	PART 3 – EXECUTION
	3.1         PREPARATION
	A. Report test results promptly and in writing.

	3.2        EXAMINATION
	A. Examine roughing-in for hose connections and stations to verify actual locations of piping connections before installation.
	B. Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, framing for hose-station cabinets, and other conditions where hose connections and stations are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3        PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements in NFPA 14 for installation of fire-suppression standpipe piping.
	C. Install seismic restraints on piping.  Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	D. Install listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install drain valves on standpipes.  Extend drain piping to outside of building, or to open hub drain capable of accepting flow.
	1. Main drain test connection shall be provided at locations that will permit flow test of water supplies and connections. Main drain connections shall be so installed that valve can be opened wide for sufficient time to assure a proper test without c...

	F. Install automatic (ball drip) drain valves to drain piping between fire-department connections and check valves.  Drain to floor drain or outside building.
	G. Install alarm devices in piping systems.
	H. Install hangers and supports for standpipe system piping according to NFPA 14.  Comply with requirements in NFPA 13 for hanger materials.
	I. Install pressure gages on riser or feed main and at top of each standpipe.  Include pressure gages with connection not less than 6T8 mm6T and with soft-metal seated globe valve, arranged for draining pipe between gage and valve.
	J. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	K. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	L. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	M. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	N. Standpipe system piping shall not pass through hazardous areas and shall be located so that it is protected from mechanical and fire damage.
	O. All dry piping shall be installed so that the entire system may be drained.  The number of auxiliary drains shall be kept to a minimum.

	3.4        JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	J. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	K. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.

	3.5        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 14 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply except from fire-department connections.  Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.
	2. Alarm Valves: Install bypass check valve and retarding chamber drain-line connection.

	D. All water supply control, drain, and test connection valves shall be permanently marked to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor.
	F. Valves shall be provide to allow isolation of a standpipe riser without interrupting water supply to other standpipe riser from the same source of supply.
	G. Each dry standpipe shall be provided with an air and vacuum valve installed at the top of each riser.

	3.6        HOSE-CONNECTION INSTALLATION
	A. Install hose connections adjacent to standpipes.
	B. Install freestanding hose connections for access and minimum passage restriction.
	C. Install 6TDN 406T hose-connection valves with flow-restricting device.
	D. Install wall-mounted-type hose connections in cabinets.  Include pipe escutcheons, with finish matching valves, inside cabinet where water-supply piping penetrates cabinet.  Install valves at angle required for connection of fire hose.  Comply with...

	3.7        FIRE-DEPARTMENT CONNECTION INSTALLATION
	A. Install wall-type, fire-department connections.
	B. Install automatic (ball drip) drain valve at each check valve for fire-department connection.

	3.8        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 14.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.9        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect standpipe systems according to NFPA 14, "System Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests.  Operate as required.
	7. Coordinate with fire-pump tests.  Operate as required.
	8. Verify that equipment hose threads match with Local Civil Defense equipment.

	C. Fire-suppression standpipe system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.10      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain specialty valves.

	3.11      PIPING SCHEDULE
	A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Standard-pressure, wet-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	C. Standard-pressure, wet-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	D. Standard-pressure, dry-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	E. Standard-pressure, dry-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.




	211223 - Facility Indoor Water Storage Tanks
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Fire water storage tanks and related accessories.
	2. Concrete base.

	B. Related Sections:
	1. Division 21 Section “Fire-Suppression Standpipes” for standpipe piping.
	2. Division 21 Section “Deluge/Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems” for AFFF piping.
	4. Division 21 Section “Electric-Drive, Centrifugal Fire Pumps” for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	5. Division 21 Section “Common Work Results for Fire Suppression.”
	6. Division 21 Section “Facility Fire Suppression Water Service Piping.”


	1.3 SYSTEM DESCRIPTIONS
	A. Fire Water Storage Tank: Combined domestic and fire tanks to provide the required water supply dictated by NFPA and/or Saudi Building Code requirements.  Fire water tank work includes all necessary appurtenances as required by NFPA-22, including bu...

	1.4 SUBMITTALS
	A. Product Data:  For each type of product specified or shown on Drawings, include rated capacities, operating characteristics, electrical characteristics, furnished specialties, and accessories.
	B. Manufacturer Seismic Qualification Certification:  Submit certification that indicated steel, potable-water storage tanks, accessories, and components will withstand seismic forces defined in Division 21 Section "Vibration and Seismic Controls for ...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Source quality-control test reports.
	D. Field quality-control reports.
	E. Purging and disinfecting reports.
	F. Permits: Prior to starting installation, contractor shall submit to Architect copies of all permits and approvals necessary to conduct the work.
	G. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements.
	H. Operation and Maintenance Data: For fire-water tank specialties to include in emergency, operation and maintenance manuals.
	I. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all fire-water tank shop drawings, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire fire-water tank system upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Product Options: Drawings indicate size, profiles, and dimensional requirements of fire-water storage tanks and are based on the specific system indicated. Refer to Division 01 Section "Product Requirements."
	B. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.
	D. Codes and NFPA Standards: Fire-water tank, system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-22 “Water Tanks for Private Fire Protection.”
	2. ASTM.
	3. ANSI.
	4. ASME.
	5. AWWA.
	6. AWS.
	7. International Building Code
	8. Underwriters Laboratories, Inc.
	9. FM Global.
	10. Local Civil Defense.

	E. All fire-water tank and system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than ...
	F. All material and equipment shall be listed by UL and/or approved by FM Global.
	G. Pipe, fittings, valves and specialty valves shall be rated and listed for the maximum system working pressure.


	PART 2 -  PRODUCTS
	2.1 NON-PRESSURE, DOMESTIC AND FIRE-WATER STORAGE TANKS
	A. Description:  Concrete, non-pressure-rated water storage tanks will be constructed by the General Contractor.
	B. Fabricate supports and attachments to tank with reinforcement strong enough to resist tank movement during seismic event when tank supports are anchored to building structure.
	C. Construction:  Constructed with concrete, divided into two compartments.  Each compartment shall function as individual tank.
	D. Manhole:  Watertight.
	E. Specialties and Accessories:  Include tappings in the tank and the following:
	1. 760mm diameter manholes shall be provided on the wall of the tank. The manhole cover shall be built of steel plate at least 4.8mm thick.
	2. A drain pipe at least 50mm in size that is fitted with a drain valve.
	3. The tank shall be provided with a discharge pipe for providing suction to the fire pump as shown on Drawings. The discharge outlet shall be equipped with an anti-vortex plate assembly to control the vortex flow. The vortex plate assembly shall cons...
	4. The tank shall be kept filled to the required fire water level and the designed water level shall never be more than 100mm below the designated fire service level.
	5. Hi/Low water level alarm panel shall include alarm and silence button. The control panel shall be a NEMA 1 wall mounted unit housing two electric relays with three indicating lights (low, normal and high). The system shall provide an audible and vi...
	6. Overflow Pipe: The overflow pipe shall be of adequate capacity for the operating conditions and shall be of not less than 150 mm. The inlet of the overflow pipe shall not be closer than 50 mm to the top of the water level in the tank.
	7. Filling:  Provide a float valve for filling the tanks automatically. Filling pipes shall be sized to fill the tank in 8 hours.
	8. Ladders:  Provide inside and outside ladders for access.  Inside ladder shall be located between the manhole and tank bottom.  Provide OSHA safety cage on exterior ladder.
	9. Drain Connection:  Provide minimum of 50 mm drain valve at bottom of the tank on each tank compartment.


	2.2 SOURCE QUALITY CONTROL
	A. Test and inspect potable-water storage tanks according to the following tests and inspections and prepare test reports:
	1. Non-pressure Testing for Fire-Water Storage Tanks: Fill tanks to water operating level to ensure structural integrity and freedom from leaks. Hold water level for two hours with no drop in water level.  Repair or replace tanks that fail test with n...



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install the following devices on tanks where indicated:
	1. Tank vents.
	2. Connections to accessories.

	B. After installing tanks with factory finish, inspect finishes and repair damages to finishes.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 21 Sections.  Drawings indicate general arrangement of piping, fittings and specialties.
	B. Install piping adjacent to potable-water storage tanks to allow service and maintenance.
	C. Connect water piping to water storage tanks with unions or flanges and with shutoff valves.  Connect tank drains with shutoff valves and discharge over closest floor drains.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following final checks before filling:
	1. Test operation of tank accessories and devices.

	B. Filling Procedures:  Fill tanks with water to operating level.

	3.4 CLEANING
	A. Clean and disinfect domestic and fire-water storage tanks.
	B. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed, use procedure described in AWWA C652 or as described below:
	1. Purge water storage tanks with potable water.
	2. Disinfect tanks by one of the following methods:
	a. Fill tanks with water-chlorine solution containing at least 2T50 ppm2T of chlorine.  Isolate tanks and allow to stand for 24 hours.
	b. Fill tanks with water-chlorine solution containing at least 2T200 ppm2T of chlorine.  Isolate tanks and allow to stand for three hours.

	3. Flush tanks, after required standing time, with clean, potable water until chlorine is not present in water coming from tank.
	4. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination made by authorities having jurisdiction shows evidence of contamination.

	C. Prepare written reports for purging and disinfecting activities.



	211313 - Wet-Pipe Sprinkler Systems
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Fire-protection valves.
	3. Sprinklers.
	4. Alarm devices.
	5. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps and fire-pump controllers.
	4. Division 28 Section “Fire-Alarm System for alarm devices not specified in this section.
	5. Division 22 Section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories, designed and listed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 k...
	B. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	C. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of  6T1200 kPa6T.

	1.4 SYSTEM DESCRIPTIONS
	A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is connected to the water supply through alarm valve. Water discharges immediately from sprinklers when they are opened. Sprinklers open when heat melt...

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard-Pressure Piping System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure Piping System Component: Listed for 6T1725-kPa6T minimum working pressure.
	C. Sprinkler system design shall be approved by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13, and all local code...
	D. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand:
	B. 0.68 bars including losses through water-service piping, valves and backflow preventers.
	E. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on drawings.
	F. Total Combined Hose-Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demands.

	G. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/...

	1.6 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings and Hydraulic Calculations: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations for approval before any equipment or pipes are installed. Include plans, elevations, sections,...
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the I...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drains...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect/Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”

	F. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	G. All material and equipment shall be listed by UL and/or approved by FM Global.
	H. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.

	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1         PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations and pipe sizes.

	2.2        STEEL PIPE AND FITTINGS
	A. Schedule 40, Seamless Galvanized Pipe: ASTM A 53/A 53M, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Galvanized-Steel and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless steel pipe with threaded ends.
	C. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	D. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	E. Malleable or Ductile-Iron Unions: UL 860.
	F. Cast-Iron Flanges: ASME 16.1, Class 125.
	G. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	H. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	I. Grooved-Joint, Steel Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: 6T1200 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket and bolts and nuts.


	2.3         PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:   Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:   Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 2400 kPa.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	F. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        SYSTEM PRESSURE RELIEF VALVE
	A. Relief valves shall be designed to relieve excess pressure to increase in ambient temperature.
	B. General Requirements:
	1. Standard: UL’s “Fire Protection Equipment Directory Listing” or “Approval Guide,” published by FM Global, listing.
	2. Pressure Rating: As required by system pressure,  6T1200 kPa6T minimum.
	3. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6         TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: As required by system pressure, 6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard-Pressure Piping Specialty Valves: 6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2070 kPa6T minimum.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For horizontal or vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.

	D. Pressure Reducing Valves
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Provide UL listed and FM approved factory assembled and fully trimmed pressure reducing valve in portions of systems where all components are not listed for pressure greater than 12 bars.  The valve shall be set for an outlet pressure not exceeding...
	3. Pressure gauges shall be installed on the inlet and outlet side of each pressure reducing valve.
	4. A relief valve of not less than 12.7 mm in size shall be provided on discharge side of the valve set to operate at a pressure not exceeding 8.5 bars.
	5. A list indicating valves shall be provided on the inlet side of each pressure reducing valve, unless the pressure reducing valve meets the listing requirements for use as an indicating valve.
	6. Means shall be provided downstream of all pressure reducing valves for flow tests at sprinkler system demand.


	2.8        SPRINKLER SPECIALTY PIPE FITTINGS
	A. Branch Outlet Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 213.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type: Mechanical-T and -cross fittings.
	6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets: Grooved or threaded.

	B. Flow Direction and Test Assemblies:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.

	C. Branch Line Testers:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Brass.
	5. Size: Same as connected piping.
	6. Inlet: Threaded.
	7. Drain Outlet: Threaded and capped.
	8. Branch Outlet: Threaded, for sprinkler.

	D. Sprinkler Inspector’s Test Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.9        SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers: 6T1200 kPa6T minimum.

	D. Automatic Sprinklers with Heat-Responsive Element:
	1. Non-Residential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with Discharge Coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	E. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	F. Special Coatings:
	1. Wax.
	2. Corrosion-resistant paint.

	G. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, one piece, flat.

	H. Sprinkler Guards:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.10       ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum- and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Water-Flow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Water-Flow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1200 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Pressure Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised water-flow switch with retard feature.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design Operation: Rising pressure signals water flow.

	E. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.11      PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T and 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gauge: Include "WATER" label on dial face.


	PART 3 – EXECUTION
	3.1        PREPARATION
	A. Report test results promptly and in writing.

	3.2         PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.
	C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device materials and installation in NFPA 13.
	D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	G. Install sprinkler piping with drains for complete system drainage.
	H. Install relief valve not less than  6T12 mm6T in size and set to operate at  6T12.1 bar6T or  6T0.7 bar6T in excess of the maximum system pressure, whichever is greater.
	I. Provide vent at top of each drain riser.
	J. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	K. Provide automatic air venting valve at top of the system for exhaust air in the system.
	L. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve.  Install drain piping to and spill over floor drain or to outside building.
	M. Install alarm devices in piping systems.
	N. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements for hanger materials in NFPA 13.
	O. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe.  Include pressure gages with connection not less than 6TDN 86T and with soft metal seated globe valve, arranged for draining pipe between...
	P. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	Q. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	S. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any mechanical, plumbing or elect...
	T. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	U. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	V. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	W. Penetrations of ductwork shall not be permissible.
	X. Torch cutting and welding shall not be permitted as a means of modifying or repairing the existing sprinkler systems.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3         JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.  Pipin...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	I. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	J. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	K. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	L. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65.5 degrees Celsius, unless listed for this service.
	M. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	N. Do not use couplings to provide support point for vertical piping.
	O. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer.

	3.4        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve. Install...
	C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources.
	D. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.

	E. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal identification signs to show their function and sprinkler system zones which they serve.
	F. Control valves installed overhead shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the ope...
	G. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5        SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent.  Final sprinkler installation shall follow installation of finished ceiling.  Coordination with and approval from Gen...
	C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	D. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway.  Sprinklers at bottom of hoistway shall not be more than 0.609 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that...
	E. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room.  A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	F. Sprinklers shall be installed under fixed obstructions over 1220 mm such as ducts, decks and overhead doors.  Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be provided with head guards.
	G. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13.  Deflector of sprinklers shall be aligned parallel to ceiling or roofs.  Sprinklers shall be designed to open at temperature 57-73  C...
	H. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	I. A minimum of 460 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	J. Sprinklers having K-factor exceeding 5.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	K. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings.  Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	L. Sprinklers shall be designed to open at temperature from 57  C to 73  C in locations where the ceiling temperature does not exceed 37  C.  Where the ceiling temperature exceeds 37  C, the temperature rating of sprinklers shall be in accordance with...
	M. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	N. Provide all required piping and make final connection to the sprinklers.

	3.6        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 21 Section "Identification for Electrical Systems."

	3.7        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Coordinate with fire-alarm tests.  Operate as required.
	6. Coordinate with fire-pump tests.  Operate as required.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the contractor’s Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new wet pipe sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working press...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are appr...
	2. Submit contractors and material test certificates signed by installing contractor and owner’s representative in accordance with NFPA-13.

	G. There shall be no visible leakage when the inside sprinkler and standpipe system subjected to the hydrostatic pressure test.
	H. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	I. The main drain valve shall be opened and remain open until the system pressure stabilizes.  The static and residual pressures shall be recorded on the contractor’s test certificate.
	J. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.

	3.8         CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.9        DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain specialty valves and sprinkler systems.

	3.10       PIPING SCHEDULE
	A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	C. Standard-pressure, wet-pipe sprinkler system, DN50 and smaller, shall be one of the following:
	1. Schedule 40, seamless black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	D. Standard-pressure, wet-pipe sprinkler system, DN65 and larger, shall be one of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	E. Sprinkler drain shall be galvanized steel pipe schedule 40.
	F. Plain end pipe and fittings shall not be used.
	G. Grooving of pipe shall be by roll groove only.

	3.11      SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms Without Ceilings: Upright sprinklers.
	2. Rooms With Suspended Ceilings: Recessed and concealed sprinklers as indicated on plans.
	3. Wall on Soffit Mounting: Sidewall sprinklers.
	4. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Factory-painted as per ID approval.
	2. Recessed Sprinklers: White, with white escutcheon.
	3. Upright Pendant and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.

	C. Two piece escutcheon plates on pendent or sidewall sprinklers are not allowed, unless noted otherwise.



	211318 - Preaction Sprinkler Systems
	PART 1 -   GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Control valves.
	3. Preaction valve with trim.
	4. Sprinkler specialty pipe fittings.
	5. Sprinklers.
	6. Alarm devices.
	7. Control panels.
	8. Air compressor.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Digital, Addressable Fire-Alarm System" for alarm devices not specified in this Section.


	1.3 DEFINITIONS
	A. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories:  Sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	B. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of 6T1200 kPa6T.
	C. Preaction Sprinkler System: A sprinkler system employing automatic sprinkler that are attached to a piping system that contains air that might or might not be under pressure, with a supplemental detection system installed in the same areas as the s...
	D. Preaction systems shall be as the following type:

	1.4 SYSTEM DESCRIPTIONS
	A. Double Interlock Preaction System: Provide supervised electrically controlled, pneumatically pressurized Double Interlock Preaction Sprinkler System where indicated on the drawings.  Preaction system assembly shall utilize a preaction valve with tr...
	B. Provide preassembled preaction system assembly complete with a control panel and an air compressor within a free standing cabinet.  The entire package shall be prewired and the water inlet and outlet to the valve riser.

	1.5 PERFORMANCE REQUIREMENTS
	A. Sprinkler system design shall be accepted by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13 and all local code ...
	B. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand: 0.68 bars.
	F. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on the drawings.
	G. Maximum Protection Area Per Sprinkler
	1. Maximum protection area per sprinkler as noted on drawing.

	H. Total Combined Hose Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demand.

	I. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/SEI 7.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations and volumetric calculations to the Engineer and authority having jurisdiction for acceptance before any equipment or pipe...
	Include plans, elevations, sections, details, and attachments to other work.
	C. The Contractor will be authorized by the Employer to start each portion of the work following Shop Drawing review and acceptance.
	The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and acceptance by the Insurance Underwriters, the Employer, the Engineer, and Local Civil Defense. Any installation prior to this acceptance process ...
	1. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Engineer for acceptance in accordance with the shop drawing submittal schedule and procedures.
	2. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drain...
	3. Wiring Diagrams: For power, signal, and control wiring.
	4. Power supply calculations.

	D. Permits: Prior to starting installation, the Contractor shall submit to the Engineer copies of all permits and acceptances necessary to conduct the work.
	E. Samples: Submit samples for review.
	1. Sprinklers.

	F. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in th...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to the Engineer for Employer’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.7 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	B. Qualification Data: For qualified Installer and the professional Engineer. Volumetric calculations or water delivery time calculations to the end of sprinkler submittal is required for double interlock preaction systems.
	C. Accepted Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13 , that have been accepted by the authorities having jurisdiction, including hydraulic calculations and volumetric calculations.
	D. Welding certificates.
	E. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.
	Include "The Contractor's Material and Test Certificate for Aboveground Piping."
	F. Field quality-control reports.
	G. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the accepted plans and tested in accordance with NFPA-13.

	1.8 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and...

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by the qualified professional Engineer.


	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70 by a qualified testing agency and marked for intended location and application
	C. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."
	2. NFPA 72, “National Fire Alarm and Signaling Code.”
	3. NFPA 70, “National Electrical Code.”
	4. NFPA 101 – Life Safety Code.
	5. UL Fire Equipment Directory.
	6. FM Global – Loss Prevention Data.
	7. Saudi Building Code.
	8. Local Civil Defense.

	D. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	E. All material and equipment shall be listed by UL and/or accepted by FM Global.
	F. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.  The use of pressure reducing or regulating valves shall not be permissible unless noted otherwise.

	1.10 PROJECT CONDITIONS
	A. Interruption of Existing Sprinkler Service:  Do not interrupt sprinkler service to facilities occupied by the Employer or others unless permitted under the following conditions and then only after arranging to provide temporary sprinkler service ac...
	1. Notify the Engineer, Construction Manager and the Employer no fewer than two days in advance of proposed interruption of sprinkler service.
	2. Do not proceed with interruption of sprinkler service without the Engineer's, Construction Manager's and the Employer 's written permission.


	1.11 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.12 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabine...


	1.13 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation. Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields. Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 STEEL PIPE AND FITTINGS
	A. For piping system subjected to pressure rating 1200 kPa and less, Schedule 40, Galvanized Steel Pipe: ASTM A 53/A 53M, Type S, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. For piping system subjected to pressure rating more than 1200 kPa, Schedule 80, Galvanized Steel Pipe: ASTM A 53/A53M, Type S, Grade B. Pipe ends may be factory or field formed to match joining method.
	C. Schedule 40, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	D. Schedule 80, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	E. Galvanized, Steel Couplings: ASTM A 865, threaded.
	F. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	G. Malleable- or Ductile-Iron Unions: UL 860.
	H. Cast-Iron Flanges: ASME B16.1, Class 125.
	I. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc. USA
	b. NIBCO, Inc. USA
	c. Victaulic Company. USA
	d. Accepted equal.

	2. Pressure Rating: 6T2400 kPa6T minimum.
	3. Galvanized, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, nonmetallic and asbestos free.
	1. Class 125, Cast-iron and Class 150, Bronze Flat-Face Flanges: Full-face gaskets
	2. Class 250, Cast-iron and Class 300, Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM accepted.
	2. Minimum Pressure Rating for Standard-Pressure Piping:  6T1200 kPa
	3. Minimum Pressure Rating for High Pressure Piping:  6T1725 kPa

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard:  UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa 6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 312
	3. Pressure Rating: 1200 kPa minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5 TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating:  6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	C. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	D. Globe Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.



	2.6 PREACTION AUTOMATIC SPRINKLER SYSTEM
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. Viking Corp. USA
	2. Victaulic Co. USA
	3. Accepted equal.

	B. Pre-action sprinkler system shall be provided where indicated on drawings.  The pre-action sprinkler system shall be supervised, double interlock, electrically operated, fail-safe with required trim, compressor, and air maintenance device.  The sys...
	C. No more than 1000 automatic sprinklers shall be controlled by any one preaction valve.
	D. Air Compressor:
	1. Provide air compressor to provide compressed air supply in the dry system with dehydrator. The air compressor shall have a capacity capable of restoring normal air pressure in the system within 30 minutes.
	a. Connection pipe from the air supply to the dry pipe valve shall not be less than 6T15 mm6T in diameter and shall enter the system above the priming water level of the dry pipe valve.
	b. A check valve shall be installed in the air filling connection, and a listed or accepted shutoff valve of either the renewable disc or ball valve type shall be installed on the supply side of this check valve and shall remain closed unless filling ...
	c. Relief Valve: An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 6T0.7 bar6T in excess of system air pressure and shall not exceed the manufacturer’s limitations.

	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Gast Manufacturing Inc. USA
	b. General Air Products, Inc. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	3. Standard: UL’s “Fire Protection Equipment Directory” listing or “Acceptance Guide,” published by FM Global, listing.
	4. Motor kW: Fractional.

	E. Air maintenance device shall regulate the air pressure to preset requirements.
	F. Starter and power wiring, including local disconnect, and final terminations for air compressor will be provided under this Section.
	G. An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 0.7 bar (10 psi) in excess of system pressure and shall not exceed manufacturer’s limitation.  Installation of...
	H. Listed pressure gauges shall be installed upstream and downstream of the pre-action valve and the air supply line to the preaction valve and preaction valves.
	I. Sprinkler piping and fire detection devices shall be automatically supervised.
	J. A supervised control valve shall be installed at downstream of pre-action valve assembly.
	K. The pre-action system shall be equipped with the following components:
	1. Preaction valve.
	2. Trim piping and components -
	a. Piping valve.
	b. Restriction orifice.
	c. Test drain valve.
	d. Main drain valve.
	e. Drip check valve.
	f. Strainer alarm test valve.
	g. Garage valve.
	h. Water comply pressure gauge.
	i. Pressure operated relief valve 0-26.6 bar (0 – 300 psi).
	j. N.C. solenoid valve.
	k. Alarm switch.
	l. Manual emergency release valve.
	m. Low air supply.
	n. Pressure switches.
	o. Check valve.
	p. OS&Y valve with tamper switch.
	q. Check valve with rubber seat.
	r. Back-up power supply.
	s. System air pressure.
	t. Pressure gauges.


	L. The control panel shall be U.L. Listed and F.M. accepted and meet the requirements of NFPA Pamphlet 72 for releasing preaction system(s). The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a key loc...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the preaction system releasing control panel with the building fire alarm and BAS panel. Power for the panel shall be derived from a 220 Volt, 20 Amp...
	2. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Fike. USA
	b. Notifier. USA
	c. Accepted equal.
	a. Smoke detection in alarm condition.
	b. Air supervisory pressure switch.
	c. Sprinkler system pressure water flow switches.
	d. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for sprinkler system air supervisory pressure switch, water flow pressure switch, and valve tamper switch. All other supervisory conditions including the integral panel trouble conditions may be annunciated ...
	5. Provide the entire preassembled and prewired preaction valve assembly, including preaction valve with the required trim control valve with tamper switch and associated piping, control panel, air compressor, and water inlet and outlet to the valves....

	M. Provide cross zoned photoelectric type smoke detectors for release of solenoid.  In the preaction valve assembly, spacing of smoke detectors shall be based on the requirements of NFPA 72.
	N. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	O. The alarm pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have one set of "C" contacts which shall be utilized for the "System Tripped" alarm reporting to the control panel.
	P. The air supervisory pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have two sets of "C" contacts. One set of contacts shall be utilized for the "low air" supervisory condition reporting to the co...
	Q. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. accepted. The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	R. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	S. Spacing of releasing devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	T. Sequence of Operation:
	1. Upon closure of control valve on the preaction valve assemblies or loss of air in the piping due to activation of a sprinkler or breakage of fitting, trouble supervisory signal will be transmitted at the preaction releasing control panel and buildi...
	a. Transmit alarm signal at the releasing control panel and building fire alarm panel and BAS panel.
	b. Alarm bell will sound alarm.
	c. Water will enter the piping but will not discharge over the hazard until the sprinkler is operated in the single interlock systems.
	d. Water will enter the piping only upon activation of a detection device and loss of air operation of a sprinkler in the double interlock system(s).

	3. Upon manual activation of the preaction valve by the operation of the manual emergency release causes the following:
	a. Continuous audible device sounds alarm.


	U. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	V. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	W. Automatic operation of the preaction systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	X. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.

	2.7 SPRINKLER SPECIALTY PIPE FITTINGS
	A. General Requirements for Preaction System Fittings:  UL listed and FM Accepted for preaction pipe service.
	B. Branch Outlet Fittings:
	1. Anvil International, Inc.
	2. Tyco Fire & Building Products LP.
	3. Victaulic Company.
	4. Standard: UL 213.
	5. Pressure Rating:  6T1200 kPa6T minimum.
	6. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	7. Type: Mechanical-T and -cross fittings.
	8. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	9. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	10. Branch Outlets: Grooved, or threaded.

	C. Sprinkler Inspector's Test Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Victaulic Company. USA
	b. Viking Corporation. USA
	c. Accepted equal.

	2. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.8 SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	Escutcheon plates or cover plates for concealed sprinklers shall be part of listed sprinklers assembly. Provide corrosive-resistant coating in the rooms where corrosive conditions exist.
	1. Globe Fire Sprinkler. USA
	2. Victaulic Company. USA
	3. Viking Corporation. USA
	4. Accepted equal.

	B. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing and FM Global "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers:  6T1200 kPa6T minimum.

	C. Automatic Sprinklers with Heat-Responsive Element:
	1. Nonresidential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with discharge coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	D. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	E. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, white finish, one piece, flat.

	F. Sprinkler Guards:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Reliable Automatic Sprinkler Co., Inc. USA
	b. Victaulic Company. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.9 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically Operated Alarm Bell:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum, 6T200-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Pressure Switches:
	1. Provide high/low air supervisory pressure switches for monitoring loss of air in preaction systems and waterflow pressure switches for monitoring waterflow in the system piping.
	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised water-flow switch with retard feature.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design Operation: Rising pressure signals water flow.

	D. Valve Supervisory Switches:
	1. Provide valve supervisory switches on all the valves controlling water supplies including incoming water service.
	2. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design: Signals that controlled valve is in other than fully open position.


	2.10 PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. AMETEK, Inc.; U.S. Gauge Division. USA
	2. Watts USA
	3. Accepted equal

	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gage Range: 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gage: Include "AIR" or "AIR/WATER" label on dial face.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping. Install piping as indicated, as far as practical.
	1. Deviations from accepted working plans for piping require written acceptance from authorities having jurisdiction. File written acceptance with the Engineer before deviating from accepted working plans.
	2. Piping shall be installed with minimum number of joints and couplings, but with adequate and accessible connections for disassembly, maintenance and replacement of piping components.

	B. Piping Standard: Install internally and externally galvanized pipes for preaction systems and areas where moisture conditions exist.  Comply with requirements in NFPA 13 for installation of sprinkler piping.
	C. Pitch sprinkler pipes in accordance with NFPA-13. Provide auxiliary drain connections for trapped portions of piping.
	D. Install seismic restraints on piping. Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	E. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	F. Piping installed within the MRI rooms shall be of non-ferrous material (copper piping).
	G. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	H. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	I. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	J. Install sprinkler piping with drains for complete system drainage.
	K. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	L. Connect compressed-air supply to preaction sprinkler piping.
	M. Connect air compressor to the following piping and wiring:
	1. Pressure gages and controls.
	2. Electrical power system.
	3. Fire-alarm devices, including low-pressure alarm.

	N. Install alarm devices in piping systems.
	O. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements in NFPA 13 for hanger materials.
	P. Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices and air compressors.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	T. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any existing mechanical, plumbing...
	U. The Contractor shall provide the Employer accepted, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Employer’s opinion, are subject to physical damage.
	V. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	W. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	X. Penetrations of ductwork shall not be permissible.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings, and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated. Piping...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged

	H. Steel-Piping, rolled-Grooved Joints:  roll square-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	J. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved jo...
	K. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with tools recommended by fitting manufacturer.
	L. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014.  Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	M. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	N. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65 C, unless listed for this service.
	O. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	P. Do not use couplings to provide support point for vertical piping.
	Q. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer

	3.4 VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements:  Install in vertical position for proper direction of flow, in main supply to system.
	2. Preaction Valves: Install trim sets for air supply, drain, priming level, alarm connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
	a. Install air compressor and compressed-air supply piping.
	b. Air-Pressure Maintenance Device: Install shutoff valves to permit servicing without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or switch to maintain system pressure; strainer; pressure ratings with 6T9...
	c. Install compressed-air supply piping from building's compressed-air piping system.


	D. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal or rigid plastic identification signs to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the op...
	F. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5 SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	In areas without a suspended ceiling, install sprinkler piping as high as possible.  Sprinklers shall be installed in accordance with their liking. Sprinklers shall be placed in the center of ceiling tile in both directions.
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent. Final sprinkler installation shall follow installation of finished ceiling. Coordination with and acceptance from the...
	C. Sprinklers in the pendent position shall be installed on return bends in the heated areas.
	D. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	E. Horizontal sidewall sprinklers shall not be installed back-to-back in residential occupancies. Provide a minimum of 15.2 mm horizontal separation to reduce sound transmission.
	F. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway. Sprinklers at bottom of hoistway shall not be more than 600 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that do...
	G. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room. A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	H. Sprinklers shall be installed under fixed obstructions over 1200 mm such as ducts, decks, open gate flooring, cutting tables and overhead doors. Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be pro...
	I. Sprinklers installed under open grating shall be of the intermediate level/rack storage type or otherwise shielded from the discharge of overhead sprinklers.
	J. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13. Deflector of sprinklers shall be aligned parallel to ceiling or roofs. Sprinklers shall be designed to open at temperature 54-73 deg ...
	K. Provide sprinkler protection in the accessible vertical shaft and/or around vertical opening, if the vertical opening(s) is/are not protected by fire rated enclosure.
	L. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	M. A minimum of 450 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	N. Residential sprinklers shall be permitted in dwelling units and their adjacent corridors provided they are installed in conformation with their listing. Area of coverage shall be in accordance with manufacturer listing.
	O. Sprinklers having K-factor exceeding 80.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	P. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings. Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	Q. Sprinklers shall be designed to open at temperature from 57 C to 73 C in locations where the ceiling temperature does not exceed 37 C. Where the ceiling temperature exceeds 37 C, the temperature rating of sprinklers shall be in accordance with NFPA...
	R. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	S. Provide all required piping and make final connection to the sprinklers.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests. Operate as required.
	7. Coordinate with fire-pump tests. Operate as required.
	8. Verify that equipment hose threads are same as local fire-department equipment.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the Contractor's Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new preaction sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working pres...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are acce...
	2. Submit the Contractors and material test certificates signed by installing the Contractor and the Employer’s representative in accordance with NFPA-13.

	G. The preaction system piping shall be tested pneumatically at 2.7 bars in addition to the hydrostatic test.  Maximum permissible loss in the pneumatic test is 0.134 bars over the period of 24 hours.
	1. The test on double interlock preaction systems shall measure the time to trip the valve and the time for water to be discharged by opening the inspector’s test valve.

	H. There shall be no visible leakage when the inside sprinkler system is subjected to the hydrostatic pressure test.
	I. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	J. The main drain valve shall be opened and remain open until the system pressure stabilizes. The static and residual pressures shall be recorded on the Contractor's test certificate.
	K. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.
	L. Automatic operation of preaction systems shall be tested in accordance with the manufacturer’s instructions.  The manual and remote control operation shall also be tested.

	3.7 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train the Employer's maintenance personnel to adjust, operate, and maintain specialty valves.

	3.9 PIPING SCHEDULE
	A. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	B. Standard-pressure, preaction sprinkler system, DN50 and smaller, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure more than 1200 KPa).

	C. Standard-pressure, preaction sprinkler system, DN65 and larger, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints(for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints (for system pressure more than 1200 KPa).


	3.10 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings: Upright sprinklers.
	2. MRI Rooms: Concealed pendent type listed for MRI use.
	3. Rooms with Suspended Ceilings: Recessed, and concealed pendent sprinklers as indicated.
	4. Wall Mounting: Sidewall sprinklers.
	5. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Rough brass, with factory-painted as per ID.
	2. Recessed Sprinklers: White finish, with white escutcheon.
	3. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.




	211339 - Foam-Water Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concentrate piping and piping specialties.
	2. Bladder tanks and proportioning devices.
	3. Foam concentrate.
	4. Discharge devices.
	5. Monitoring and alarm devices.

	B. Related Sections:
	2. Division 21 Section “Fire-Suppression Standpipes.”
	3. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps."


	1.3 DEFINITIONS
	A. AFFF: Aqueous film-forming foam concentrate.
	B. Eductor (Inductor): A device that uses the venturi principle to introduce a proportionate quantity of foam concentrate.
	C. Proportioner: The device where foam liquid and water are mixed to form foam solution.

	1.4 SYSTEM DESCRIPTION
	A. The foam-water systems shall provide extinguishment of Class A and Class B hazards in the protected hazard. The foam water systems shall utilize deluge valve with complete trim, control panel and detection and devices for the deluge systems and bla...
	B. Provide a reserve supply of foam concentrate to meet the design requirements.
	C. Description: Engineered, fixed, deluge, automatically actuated, low-expansion, AFFF fire-extinguishing system for flammable-liquid fires. System includes diaphragm proportioning tanks and devices as described in NFPA 16.

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard Working Pressure of Piping-System Component: Listed for 6T1200 kPa6T.
	B. Design sprinkler system hydraulically based on design criteria indicated on the drawings
	1. Solution: 3 percent foam-water solution.

	C. Seismic Performance: Fire-suppression piping shall withstand the effects of earthquake motions determined according to NFPA 13.

	1.6 SUBMITTALS
	A. Product Data: For each type of product indicated.  Include the following:
	1. Piping, valves, fittings, and hangers.
	4. Seismic restraints for all equipment.
	5. Bladder tanks and proportioning devices.
	6. Foam concentrate.
	7. Discharge devices.  Include flow characteristics.
	8. Monitoring and alarm devices.  Include electrical data and supervision method.
	9. Foam-concentrate storage tanks.
	10. Control Panel
	11. Detection devices
	12. Test connections.

	B. Shop Drawings and Hydraulic Calculations: For foam- water sprinkler system, include plans, elevations, sections, details etc.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts of fittings, valves, bladder tank, proportioner, fittings and hangers, etc. and p...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 11, 16, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for control panel detection devices, wiring, pip...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Drawings: Working plans, prepared according to NFPA 13, that have been approved by Local Civil Defense, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Open sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. All material and equipment shall be listed by UL and approved by FM Global.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”


	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Discharge Devices: Not less than 20 percent of amount of each type installed.
	2. Foam Concentrate: Not less than 200 percent of amount installed.
	3. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1        CONCENTRATE PIPING MATERIALS
	A. Comply with requirements specified in Division 21 Section "Wet-Pipe Sprinkler Systems" for pipes, fittings, joining materials and valves.
	1. Foam concentrate piping shall be compatible with foam concentrate to be used.  Foam concentrate piping shall be designed for the least equivalent feet of pipe run from bladder tank discharge outlet to proportioning device and water supply to bladde...

	B. Schedule 40, Seamless Galvanized Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	1. Threaded Fittings, Classes 125 and 250: ASME B16.4.
	2. Pipe Flanges and Flanged Fittings: ASME B16.1.
	3. Malleable Iron Threaded Fittings, Classes 150 and 300: ASME B16.3.

	C. Red Brass Pipe: ASTM B 43, Schedule 40, with factory- or field-formed threaded ends.
	1. Threaded Fittings: ASME B16.11.


	2.2         VALVES
	A. General Valve Requirements:
	1. UL listed and/or FM Approved for use in fire-protection systems.
	2. Compatible with type of foam concentrate used.
	3. Rated for the system pressure.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard:   UL 258.
	b. For trim and drain functions.
	c. Valves 6TDN 406T and Smaller:   Bronze body with threaded ends.
	d. Valves 6TDN 50 and DN 656T:   Bronze body with threaded ends or ductile-iron body with grooved ends.
	e. Valves 6TDN 806T:   Ductile-iron body with grooved ends.


	C. OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard: UL 262.
	b. Accessories: Pre-grooved stem for mounting tamper switch for monitoring by fire-alarm panel.
	c. Body Material: Cast or ductile iron.
	d. Ends: Flanged or mechanical.
	e. Packing: Asbestos free.


	D. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 1091.
	b. Pressure Rating: 6T1200 kPa6T minimum.
	c. Valves 6TDN 506T and Smaller:
	1) Body Material:   Bronze.
	2) End Connections: Threaded.

	d. Valves 6TDN 656T and Larger:
	1) Body Material: Cast or ductile iron.
	2) End Connections: Flanged, grooved, or wafer.
	3) Ends: Flanged or mechanical.

	e. Accessories: Tamper switch for monitoring by fire-alarm panel.


	E. Swing Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 312.
	b. Pressure Rating: 6T1725 kPa6T minimum (rated for system pressure).
	c. Body Material: Cast iron.
	d. End Connections: Flanged or grooved.


	F. Trim and Drain Valves:
	1. General Requirements:
	a. Compatible with type of foam concentrate used.
	b. Pressure Rating: 6T1200 kPa6T minimum.

	2. Angle Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/

	3. Globe Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/



	2.3         SPECIALTY VALVE – DELUGE VALVE
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Deluge valve shall employ a positive vent on the priming line to ensure that the deluge valve will not prematurely reset. Inlet and outlets connections of the deluge valve shall be Grooved. Deluge valve shall have a working pressure 1200 kPa deluge...

	2.4        SPECIALITIES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	B. Specialties shall comply with NFPA 16, be compatible with the foam concentrate, and be designed to be drained and cleaned.
	C. Foam-Concentrate Storage Tanks: Provide a low expansion foam bladder tank system for storage of foam concentrate. The tank shall be stamped as meeting ASME pressure vessel requirements and UL listed/FM Approved for use with the foam concentrate and...
	D. Proportioning Controllers: Foam concentrate shall be introduced into the water from a concentrate controller utilizing balanced pressure injection. Concentrate controller shall be listed and approved with the foam concentrate to the proportioned an...
	E. Concentrate Control Valves: Install water-operated ball or deluge valve between the bladder tank and concentrate controller. The valve shall open automatically when the sprinkler system water flow. Concentrate control valve shall be listed for the ...
	F. Concentrate Strainers: Bronze body and stainless-steel mesh strainer with minimum 6T3.2-mm6T perforations to remove solids that would block system components.
	G. Pressure Gauges: Comply with UL 393; with 6T90-mm6T minimum-diameter dial, 6T0- to 2070-kPa6T dial range, and caption "WATER" or "CONCENTRATE" on dial face.

	2.5        FOAM CONCENTRATE
	A. Description: 3% AFFF liquid concentrate, complying with NFPA 11 and UL 162, for making foam-water fire-extinguishing foam solution. Stored foam concentrate shall not be a mixture of different types and/or brands and shall be stored in accordance wi...

	2.6         DISCHARGE DEVICES
	A. Discharge devices and foam concentrate shall be UL listed or FM Approved for use together.
	B. Sprinklers: Open, air-aspirating type; for use on deluge systems.
	C. Discharge devices for foam-water deluge and spray systems shall be permitted to be air aspirating as foam water sprinklers or foam-water spray nozzles.

	2.7         MONITORING DEVICES
	A. Valve Supervisory Switches: Single pole, double throw, with normally closed contacts complying with UL 753.  Switch shall signal fire-alarm panel or releasing panel when valve is in other than fully open position.
	B. Pressure Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.
	C. Flow Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.

	2.8        CONTROL PANEL AND ALARM DEVICES
	A. The control panel shall be U.L. Listed and F.M. approved and shall meet the requirements of NFPA Pamphlet 72 for releasing foam water system(s).  The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the foam water system releasing control panel with the building fire alarm and BAS panel.  Power for the panel shall be derived from a 220 Volt, 20 A...
	2. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	a. Heat detection devices in alarm condition.
	b. Alarm.
	c. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for smoke detection, valve tamper switch and alarm.  All other supervisory conditions including the integral panel trouble conditions may be annunciated as a single condition.

	B. Heat detector shall be rate of anticipation 90 C type, thermally sensitive, U.L. and FM approved, device for releasing solenoid valve.  Spacing of heat detectors shall be in accordance with their listings.
	C. A supply of spare fusible elements for heat - responsive devices, not less than two of each temperature rating, shall be maintained on the premises for replacement purposes.
	D. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	E. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. approved.  The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	F. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	G. Spacing of detection devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	H. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	I. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	J. Automatic operation of the foam-water systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	K. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.


	PART 3 – EXECUTION
	3.1        CONCENTRATE STORAGE TANK INSTALLATION
	A. Install concentrate storage tanks on concrete bases.  Concrete bases are specified in Division 21 Section "Common Work Results for Fire Suppression."
	B. Install concentrate storage tanks anchored to substrate according to tank manufacturer's written instructions.
	C. Install tanks level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.
	D. Install seismic restraints for tanks.  Anchor tanks to substrate.

	3.2        PIPING INSTALLATION
	A. Install piping and other components level and plumb.
	B. Comply with requirements for basic pipe installation and joint construction in Division 21 Section "Common Work Results for Fire Suppression."
	C. Install pipe and fittings, valves, and discharge devices according to requirements listed in NFPA 16, "Installation of Foam-Water Sprinkler and Foam-Water Spray Systems."
	1. Support piping using supports and methods according to NFPA 13.
	2. Install seismic restraints for concentrate storage tanks and piping systems.
	3. Install monitoring and alarm devices according to NFPA 16 and NFPA 72.

	E. Install flanges, flange adapters, or couplings for grooved-end piping on piping, valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Ream ends of pipes and tubes and remove burrs.
	G. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	H. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for foam concentrate.  Join flanges with gasket and bolts according to ASME B31.9.
	I. Piping, fittings and valves shall be of a material compatible with the foam concentrate, foam solution, or water used, as applicable.
	J. Rubber-gasketed fittings shall be permitted to be used to connect pipe in fire-exposed areas where the foam-water deluge system is automatically controlled.
	K. Unions, couplings, or other similar fittings necessary to complete the piping connections between the system riser and the bladder tank are not indicated on the general schematic figures.  However, the installing contractor must incorporate them in...
	L. Check for compliance with environmental rules and regulations for design, testing, drainage, system runoff or other potential environmental requirements.
	1. Provide a foam concentrate control valve on a balanced pressure foam water system in order to prevent the unwanted discharge of foam concentrate caused by thermal expansion, siphoning or any other reason.
	2. The foam solution test valve shall be large enough to flow full system demand for testing purposes.

	M. Teflon tape or sealing compounds shall be used at pipe joints in the foam concentrate supply line.  Foam concentrates act as harsh detergents and may wash other pipe joint compounds out of the joint.
	N. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	O. Provide a minimum of 5 pipe diameters of straight pipe on the inlet and outlet of the concentrate controller to minimize turbulence inside the concentrate controller.  Exception, the outlet for the tank water supply control valve may be connected n...
	P. The combined total equivalent length of pipe (pipe length, plus equivalent lengths for fittings and valves) including both the water supply inlet piping and the foam concentrate discharge piping should not exceed 15.2 equivalent meters.  This will ...
	Q. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	R. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	S. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	T. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated.

	U. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems and with foam concentrate.

	3.3         CONNECTIONS
	A. Comply with requirements for piping specified in Division 21 Section "Wet-Pipe Sprinkler Systems."  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Provide concentrate control and drain valves with piping to permit maintenance of the foam concentrate with continuous sprinkler-system service.
	C. Install proportioning controller in fire-suppression piping to provide coverage to area indicated on Drawings.
	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Teflon tapes or sealing compounds shall be used at pipe joints in the foam concentrate supply line.
	F. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	G. Connect electrical devices to building's fire-alarm system.  Comply with requirements for wiring and connections in Division 28 Section "Fire-Alarm System."
	H. Install a fire department connection on the supply side of the proportioning controller when required.

	3.4         LABELING
	A. Install labeling on piping, equipment, and panels according to Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.5        STRAINERS
	A. Strainers shall be installed so that they are accessible for cleaning or flushing.
	B. Strainers shall be installed in foam concentrate lines upstream of foam concentrate pumps.
	C. Provide listed strainers of the proper size and strainers that have a ratio of open-basket area to inlet pipe size of at least 10:1 shall be used.

	3.6        CHARGING SYSTEM
	A. Fill proportioning tanks with foam concentrate after field quality-control testing is complete and satisfactory results have been achieved.

	3.7        DRAINS AND FLUSHING CONNECTIONS
	A. Flushing connections shall be provided where system piping is subject to accumulation of sediments or where periodic flushing is required by the authority having jurisdiction.
	B. System auxiliary drains shall be installed such that the drain valves are accessible in accordance with NFPA 13.

	3.8        FIELD QUALITY CONTROL
	A. Inspection: Engage the services of a qualified professional engineer to inspect installed fire-extinguishing systems, prepare installation report, and certify that installation complies with the Contract Documents, calculations, and requirements of...
	B. Comply with operating instructions and procedures in NFPA 16, "Acceptance Tests" Chapter.  Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.
	2. Inspect equipment and check mountings for adequate anchoring to substrate.
	3. Check electrical systems.
	4. The foam solution test valve must be large enough to flow full system demand for testing purposes.
	5. Flush supply piping.
	6. Perform hydrostatic pressure test.
	7. Perform acceptance test.
	8. Perform proportioning system test.
	9. Perform discharge test.
	10. Flush system piping.
	11. Flush system piping again immediately after any foam concentrate discharge.
	12. Correct malfunctioning equipment; retest to demonstrate compliance.  Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated; retest to demonstrate compliance.  Repeat procedure until satisfactory r...
	13. Comply with environmental rules and regulations for testing, drainage, system run-off or disposal of foam solution or other potential environmental requirements.

	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations including connections, and to assist in testing.

	D. Tests and Inspections:
	1. After installing foam fire-extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start systems to confirm proper unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	E. Foam fire-extinguishing piping system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	212200 - Clean Agent Fire Extinguishing System
	PART 1 -  GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Piping and piping specialties.
	2. Extinguishing-agent containers.
	3. Extinguishing agent.
	4. Detection and alarm devices.
	5. Control and alarm panels.
	6. Accessories.
	7. Connection devices for and wiring between system components.
	8. Connection devices for power and integration into building's fire-alarm system.
	9. Barometric relief dampers.


	1.3         DEFINITIONS
	A. ATS:  Acceptance Testing Specifications.
	B. EPO:  Emergency Power Off.

	1.4        SYSTEM DESCRIPTION
	A. Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area including the room cavity below the ceiling and below the raised floor.
	B. The system shall incorporate modular or central storage of the agent as liquid in pressurized cylinder.  A fixed piping distribution system shall transport the agent to the nozzles.  System shall provide the minimum design concentration of 7.0 perc...
	C. Design concentrations shall be held at the highest level of combustible for a minimum period of ten (10) minutes.
	D. The work described in this specification consists of all labor, materials, equipment, Engineering and services necessary to complete and test the Total Flooding Clean Agent fire extinguishing system with Automatic Detection and Control.
	1. Drawings: The contract drawings show the general arrangement of the areas to receive detection and Clean Agent Fire Extinguishing System. Review the drawings so that all items that will affect the operation of the Clean Agent Fire Extinguishing Sys...
	2. Total flooding system shall be complete including Clean Agent Fire Extinguishing Gas storage containers, piping, hangers, nozzles, control panel, detectors, annunciators, alarms and any and all other equipment necessary for a complete operational s...
	3. The system shall include all required wiring and controls necessary to automatically shutdown the independent forced-air ventilation system serving the protected area only and close all the dampers in the supply and exhaust/return ductwork serving ...
	4. Forced air ventilation shall shutdown and dampers in HVAC system close automatically prior to discharge of the fire extinguishing system.
	5. Provide a means of manual release of the system.  This shall be accomplished by a mechanical manual release or by electrical manual release. The release shall cause simultaneous operation of the automatically operated valves controlling agent relea...
	6. System shall have 24-hour battery standby power supply for operation of the detection, signaling, control and activation requirements of the system.
	7. The system shall also include connection of trouble and alarm signals at the system control panel with the Building Fire Alarm Panel.


	1.5         PERFORMANCE REQUIREMENTS
	A. Design clean-agent extinguishing system and obtain approval from authorities having jurisdiction. Design system for Class A, B or C fires as appropriate for areas being protected and include safety factor.  Use clean agent indicated and in concentr...
	B. Performance Requirements:
	1. Discharge HFC 227ea, FE-25 and FK-5-1-12 within 10 seconds and maintain the designed concentration by volume at for 10-minute holding time in hazard areas.
	2. Discharge HFC 227ea within 10 seconds and maintain 7.1 percent concentration by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. HFC 227ea concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 5.3 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	3. Discharge HFC-125 within 10 seconds and maintain 8 percent concentration by volume at 21  C for 10-minute holding time in hazard areas.
	a. HFC-125 concentration in hazard areas greater than 11.5 percent immediately after discharge or less 6.8 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	4. Discharge FK-5-1-12 (NOVEC 1230) within 10 seconds and maintain 6.6 percent concentration / by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. FK-5-1-12 concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 6.5 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	C. System Operating Sequence: As follows:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust / return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Clean Agent Discharge.
	c. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	D. Emergency Power off (EPO): Will terminate power to protected equipment immediately on actuation.
	E. Low-Agent Pressure Switch:  Initiate trouble alarm if sensing less than set pressure.
	F. Power Transfer Switch: Transfer from normal to stand-by power source.
	G. Seismic Performance: Fire-suppression piping and containers shall be capable of withstanding the effects of earthquake motions determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, "Earthquake Loads."

	1.6        SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Sustainable and Renewable Products Submittals: Documentation indicating that clean agents comply.
	C. Shop Drawigs: For clean-agent fire-extinguishing system signed and sealed by a qualified professional engineer.
	1. Include plans showing locations, pipe sizes, nozzles and their supports, location of extinguishing agents, detection devices, auxiliary equipment and sequence of operations, elevations, sections, details, and attachments to other work.
	2. Include design calculations.
	3. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	4. Wiring Diagrams: For power, signal and control wiring.
	5. Standby battery calculations.

	D. Delegated-Design Submittal: For clean-agent fire-extinguishing system signed and sealed by the qualified professional engineer.
	1. Indicate compliance with performance requirements and design criteria, including analysis data.
	2. Include design calculations for weight, volume, and concentration of extinguishing agent required for each hazard area.
	a. Controls and alarms.
	b. Extinguishing-agent containers, piping and discharge nozzles if mounted in space, detectors, and accessories.
	c. Equipment and furnishings.

	4. Indicate the Following on Access (Raised) Floor Space Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.

	5. Indicate the Following on Ceiling Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.
	c. Other equipment located in the ceiling space that is being protected including sprinkler piping, HVAC equipment, raceways, or conduit.

	6. The shop drawings shall show the estimated maximum positive and negative pressure for the enclosure protected by a clean agent, relative to ambient pressure, expected to be developed upon discharge of the agent.

	E. Coordination Drawings: Clean agent extinguishing systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	1. Domestic water piping.
	2. Items Penetrating Finished Ceiling Include the Following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Audible / visible appliances.


	F. Permit Approved Drawings: Working plans, prepared according to NFPA 2001, that have been approved by authorities having jurisdiction.  Include design calculations.
	G. Seismic Qualification Certificates: For extinguishing-agent containers and control panels from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	H. Field quality-control reports.
	I. Submit verification of compliant installation with the requirement of NFPA 2001 and approved shop drawings.  The verification shall ensure that the installed system includes all required components and functions and the system has been 100 percent ...
	J. Operation and Maintenance Data: For special agent system to include in emergency, operation, and maintenance manuals.  All aspects of system operation and maintenance shall be detailed, including electrical schematics of all circuits, a written des...
	K. As-Built Drawings: Upon completion of installation, the Contractor shall revise all clean agent ship drawings and calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall ...

	1.7        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. FM Global Compliance: Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	C. UL COMPLIANCE: Provide equipment listed in UL's "Fire Protection Equipment Directory."
	D. All devices, components and equipment shall be new standard products of the manufacturer of the latest design.
	E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are de...
	F. Codes and NFPA Standards: Clean agent system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-2001, “Standard for Clean Agent Extinguishing System.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. NFPA-72, “Standard for Information Technology Equipment.”
	5. NFPA-90A, “Standard for Heating, Ventilation and Air Conditioning Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.


	1.8        EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Deliver extra materials to Owner.
	1. Detection Devices: Not less than 20 percent of amount of each type installed.
	2. Container Valves: Not less than 10 percent of amount of each size and type installed.
	3. Nozzles: Not less than 20 percent of amount of each type installed.
	4. Extinguishing Agent: Not less than 100 percent of amount installed in largest hazard area.  Include pressure-rated containers with valves.


	1.9        WARRANTY
	A. System components furnished under this contract shall be guaranteed against defective design, false discharge due to malfunction of Clean Agent Extinguishing equipment, materials and workmanship for the full warranty time which is standard with the...


	PART 2 -  PRODUCTS
	2.1        CLEAN-AGENT SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area.
	C. Delegated Design: Design clean-agent fire-extinguishing system and obtain approval from authorities having jurisdiction.  Design system for Class A, B, and C fires as appropriate for areas being protected, and include safety factor.  Use clean agen...
	D. Cross-Zoned Detection: Devices located in two separate zones.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating single-detection device in other zone.
	E. Verified Detection: Devices located in single zone.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating second-detection device.
	F. System Operating Sequence:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust/return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Power will shut off.
	c. Clean Agent Discharge.
	d. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	G. Emergency Power Off (EPO): Will terminate power to protected equipment immediately on actuation.
	H. Low-Agent Pressure Switch: Initiate trouble alarm if sensing less than set pressure.
	I. Power Transfer Switch: Transfer from normal to stand-by power source.
	J. Seismic Performance: Fire-suppression piping and containers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.2         PIPING MATERIALS
	A. See "HFC 227ea Agent Piping Applications" “HFC 125 Agent Piping Applications” "FK-5-1-12 Agent Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
	B. Flexible piping or hose, when used, shall be approved for pressure rating.
	C. Piping, Valves, and Discharge Nozzles:  Comply with types and standards listed in NFPA 2001, Section "Distribution," for charging pressure of system.
	D. All pressure relief devices shall be designed and located so that discharge from device shall not injure personnel or pose hazard.
	E. All pressure relief devices shall be designed and located so that discharge from devices shall not injure personnel or pose hazard.

	2.3        PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, Type S, Grade B or ASTM A 106/A 106M, Grade A and Grade B; Schedule 40, Schedule 80, and Schedule 160, seamless steel pipe.  Fittings shall have a minimum working pressure equal to or greater than the minimum design wor...
	1. Threaded Fittings:
	a. Malleable-Iron Fittings: ASME B16.3, Class 300.
	b. Flanges and Flanged Fittings: ASME B16.5, Class 300 unless Class 600 is indicated.
	c. Cast Iron fittings shall not be used.
	d. Fittings Working Pressure: 6T4278 kPa6T minimum.
	e. Flanged Joints: Class 300 minimum.

	2. Forged-Steel Welding Fittings: ASME B16.11, Class 3000, socket pattern.
	3. Steel, Grooved-End Fittings: FM Approved and NRTL listed, ASTM A 47/A 47M malleable iron or ASTM A 536 ductile iron, with dimensions matching steel pipe and ends factory grooved according to AWWA C606.

	B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, non-metallic, flat, asbestos-free, 6T3.2-mm6T maximum thickness unless thickness or specific material is indicated.

	C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	E. Steel, Keyed Couplings: UL 213, AWWA C606, approved or listed for clean-agent service, and matching steel-pipe dimensions.  Include ASTM A 536, ductile-iron housing, rubber gasket, and steel bolts and nuts.

	2.4       VALVES
	A. General Valve Requirements:
	1. UL listed or FM Approved for use in fire-protection systems.
	2. Compatible with type of clean agent used.

	B. Container Valves: With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	C. Valves in Sections of Closed Piping and Manifolds: Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	D. All gaskets, O-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent.  Valves shall be protected against mechanical or chemical damages.
	E. Valves in Manifolds: Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	2.5        EXTINGUISHING-AGENT CONTAINERS
	A. Description: Agent shall be stored in storage tanks designed to hold that specific agent at ambient temperatures.  Storage tanks shall be charged to fill density or super-pressurization level within the range.  The system shall be central storage d...
	1. Finish: Manufacturer's standard color, enamel or epoxy paint.
	2. Manifold:
	a. Fabricate with valves, pressure switches, and connections for multiple storage containers, as indicated.
	b. Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	3. Storage-Tank Brackets: Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support.
	4. Construction: Clean Agent storage containers shall be constructed of high strength alloy steel, conforming to all applicable specifications of the Department of Transportation.  Container design shall permit on-site reconditioning and/or refilling ...


	2.6         FIRE-EXTINGUISHING CLEAN AGENT
	A. HFC 227ea Clean Agent - Heptaflouropropane.
	1. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	B. HFC-125 Clean Agent – Pentaflouromethane:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. FK-5-1-12 Clean Agent – Dodecaflouro-2-Methylpentan-3-One:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         DISCHARGE NOZZLES
	A. Discharge nozzles shall be listed for the intended use including flow characteristics and area of coverage, heights limits and minimum pressure.  Listing criteria shall include flow characteristics area coverage, heights limits and minimum pressures.
	B. Discharge nozzles shall be fabricated of corrosion resistant materials and finished with a protective coating in severely corrosive atmosphere.
	C. Discharge nozzles shall be permanently marked to identify type, size and manufacturer.
	D. Discharge nozzles shall be provided with fragile discs, or blow off caps in order to avoid clogging by external materials.

	2.8        MANIFOLD AND ORIFICE UNIONS
	A. Description: NRTL-listed device with minimum 6T15-MPa6T pressure rating, to control flow and reduce pressure of IG-541 gas in piping.
	1. 6TDN 506T and Smaller: Piping assembly with orifice, sized for system design requirements.
	2. 6TDN 656T and Larger: Piping assembly with nipple, sized for system design requirements.

	2.9       CONTROL PANELS
	A. Description: The control panel shall be an addressable releasing panel and shall be UL Listed and FM Approved for use as a local alarm system with releasing device service, including equipment and features required for testing, supervising, the act...
	B. Power Requirements: 230-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.  Power shall be supplie...
	C. Enclosure: NEMA ICS 6, Type 1, enameled-steel 18 gage minimum cabinet.
	1. Mounting: Recessed flush with surface.

	D. Supervised Circuits: Separate circuits for each independent hazard area.
	1. Detection circuits equal to the required number of zones, or addressable devices assigned to the required number of zones.
	2. Manual pull-station circuit.
	3. Alarm circuit.
	4. Release circuit.
	5. Abort circuit.
	6. EPO circuit.

	E. Control Panel-Features: The control system shall consist of detection and control module, interactive display module, and relay module.  The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actua...
	1. Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	2. Automatic switchover to standby power at loss of primary power.
	3. Storage container, low-pressure indicator.
	4. Service disconnect to interrupt system operation for maintenance with visual status indication on the annunciator panel.

	F. Standby Power: Sealed lead calcium batteries with capacity to operate system for 90 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery voltage...
	G. Provide six (6) individual, Form-C, auxiliary relay contacts (one relay per function) shall transfer under pre-alarm, pre-release trouble conditions, power shutdown EPO.  Each of these contacts shall be rated 2A, 24 VDC and 230 VAC.
	H. Provide a relay switch to open the dampers manually.
	I. A time delay field adjustable for 0-60 seconds shall be initiated with the generation of pre-release output.  Upon expiration of the time delay, a release output and a release alarm output shall occur.  Time delay shall not be used as a means of co...
	J. All connections to the detection, signal and releasing circuits shall be supervised for open circuits and ground faults.  Additionally, signal circuits shall be supervised for short faults.  All relay coils, battery connections and plugs shall be s...
	K. The control panel shall provide an audible and visual “Trouble” signal in the event of a loss of AC power, rectified or battery power.
	L. All devices for shutting down supplementary equipment shall be considered integral parts of the system and shall function with system operation.
	M. Supervised alarm initiating circuits shall be provided per module.  Circuits shall be compatible with contact type detection devices and any combination of the required number of approved smoke detectors.  Each circuit shall be capable of monitorin...
	N. The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actuation.
	O. A subsequent alarm initiation by a smoke detector connected to the second alarm initiating circuit in a module zone shall cause pre-release alarm output.
	P. The pre-alarm, pre-release and release alarm outputs shall be individually supervised, polarity reversal, signaling circuits, each rated at 24 VDC, 0.75.  The alarm outputs shall deactivate when the Alarm Silence Switch is operated and visual and a...
	Q. An Abort Switch shall be provided to inhibit the release output originated by smoke detector alarm initiations.  A field program feature shall insure that, where specified, release outputs originated by contact devices shall override the Abort Swit...
	R. There shall be provisions for driving either initiator or solenoid actuated extinguishing agent release valves.
	S. The control unit shall operate on 220 VAC, 60 HZ.  The control panel shall include a self-contained, 24 VAC standby source of emergency power supply including a battery charger and two (2) rechargeable batteries with a minimum rating of 6.0 ampere ...

	2.10      AUTOMATIC SMOKE DETECTORS
	A. Furnish and install addressable type, photo electric smoke detectors at the ceiling on locations indicated on the drawings.  Maximum spacing per detectors shall be based on air circulation (changes) within the protected area.  The combination detec...
	B. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect the response characteristics.  Smoke detectors shall not be located in a direct air flow nor closer than 3 feet from an air supply diffuser o...
	C. All detectors shall be produced by the same manufacturer and be directly interchangeable in common detector base.  The detector base shall have wire leads for a remote LED alarm indicator.
	D. Adequate and reliable primary and 90 hour minimum standby sources of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	E. Detectors shall not be installed until after the construction cleanup of all trades is complete and final.

	2.11      MANUAL RELEASE
	A. The electric manual release switch device shall be hardwired/addressable type and shall require two separate and district actions for operation in order to prevent accidental discharge.  Manual control shall not require a pull of more than 178 newt...
	B. Manual actuation shall bypass the normal time delay and abort functions and shall cause all alarm and shut down devices to operate the same if the system had operated automatically.  Upon operation of the manual pull release switch to the bypass mo...
	C. A manual release switch shall be located at each exit from the protected hazard and shall have an advisory sign.  Devices shall be located and installed or suitably protected so that they are not subject to mechanical, chemical, or other damage.

	2.12      SWITCHES
	A. Description: UL listed or FM Approved listed, where available, 220-V ac or low voltage compatible with controls.  Include contacts for connection to control panel.
	1. Low-Agent Pressure Switches: Pneumatic operation.
	2. Power Transfer Switches: Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	3. Maintenance Switch: Keyed-access switch to prevent false discharge during servicing and system testing.


	2.13      ABORT SWITCH
	A. The abort switch shall be located within the protected area near the means of egress for the area.  The abort switch shall be a momentary contact “dead man” type requiring constant manual pressure to transfer one set of normally open and one set of...
	B. Upon release of abort switch, with the exception of optional time delays, the system shall discharge the containers if the required detection circuits are in alarm condition.
	C. The abort switch shall be supervised and shall indicate trouble condition at the Clean Agent system control panel.
	D. In all cases, the normal and manual emergency control shall override the abort function.

	2.14      ALARM DEVICES
	A. Description: Listed and labeled by an National Recognized Testing Laboratory or FM Approved, low voltage, and surface mounting.  Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System."
	B. Alarm audible and visual signal devices shall operate from the control panel.
	C. Audible and visible pre-discharge alarms shall be provided within the protected area to give positive warning of pending discharge.  The operation of the warning devices shall be continued after agent discharge and until positive action has been ta...
	D. The notification alarm appliances shall be electronic and use solid state components.  Each electronic signal shall provide eight (8) field selectable alarm tones.
	E. Bells: Minimum 6T150-mm6T diameter.  The alarm bell shall operate on 24 volt polarized DC power.  The bell shall be a vibrating unit of modular design.  The unit shall include a polarizing diode to allow supervision of the circuit wires.  The bell ...
	F. Horns: 90 to 94 dBA.
	G. Strobe Lights: Translucent lens, with "FIRE" or similar caption.  The strobe alarm shall have a xenon flash tube, operating on 24 volts DC power and flash rate 1 to 3 per second.  The strobe alarm shall incorporate circuit for synchronized strobe f...
	H. Alarm Horn / Strobe Combination: The combination audible horn with a 15/75 Candella strobe light shall operate on 24 volts polarized DC power to allow supervision of circuit wires.  The horn shall produce a sound level of 87 dBA at 3 m.  Horn and s...
	I. Strobe devices shall be placed outside and above each exit door from the protected space provide advisory sign at each location.

	2.15       ELECTRICAL POWER AND WIRING
	A. Electrical power, wiring, and devices are specified in Division 26.

	2.16      CAUTION/ADVISORY SIGNS
	A. Signs shall be provided to comply with NFPA-2001 and the recommendations of the equipment supplier: Provide a warning signs at each entrance and inside areas protected by clean agents to indicate, "Clean Agent Is Discharging, Do Not Open Doors".
	B. All manual operating devices shall be identified as to the hazard they protect.
	C. Provide flashing light over each entrance to and inside protected areas.
	D. Warning and instruction signs above each abort switch shall be provided.

	2.17      EQUIPMENT INSTRUCTIONS PLATE
	A. Provide engraved instruction plates detailing emergency procedures at each system control panel and at each hazard area manual discharge station/abort switch location.

	2.18      CONDUIT AND WIRING SYSTEM
	A. All wiring systems shall be properly installed in compliance with local codes and system drawings.  Initiating and releasing circuits shall be installed in metallic conduit, and must be installed and kept separate from all other building wiring.  A...
	B. All system components shall be securely supported independent of the wiring.  Runs of conduit and wiring shall be straight, neatly arranged, properly supported, installed parallel and perpendicular to walls and partitions.
	C. The sizes of the conductors shall be those specified by the manufacturer.  Color coded wire shall be used.  All wires shall be tagged at all junction points and shall be free from shorts, earth connections (unless so noted on the system drawings), ...
	D. All wiring shall be installed by qualified individuals, in a neat and workmanlike manner, to conform to the Local Building Code, National Electrical Code, Article 725, and Article 760, except as otherwise permitted for limited energy circuits, as d...
	E. Power shall be supplied to the control unit from a separate dedicated source that will not shut down on system operation.
	F. Provide interconnecting wiring between Clean Agent Extinguishing System Panel, HVAC Equipment System shutdown, and dampers in the ventilation ductwork passing through the hazard.

	2.19      PRESSURE RELIEF VENT
	A. Provide pressure relief vent for protected space to prevent damage to structure upon agent discharge.
	1. Type: Barometric.
	2. Sizing: Per NFPA-2001 based on agent discharge pressure and surrounding structure rating.



	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements, installation tolerances, and other conditions affecting work performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        ELECTRICAL COMPONENTS
	A. The control unit shall be properly installed and readily accessible.
	B. All devices shall be located, installed or suitably protected so that they are not subject to mechanical, chemical or other damage that would render them inoperative.
	C. Adequate and reliable primary and 24 hour minimum standby source of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	D. All devices for shutting down supplementary equipment shall be considered an integral part of the system and shall function with the system operation.
	E. The detectors shall be installed in a professional manner and in accordance with technical data regarding their installation.  Detectors shall not be located near obstruction or air ventilation and cooling equipment that would appreciably affect th...
	F. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect their response characteristics.
	G. All wiring systems shall be properly installed in compliance with local codes and system drawings.
	H. Manual pull stations shall be properly installed, readily accessible, accurately identified, and properly protected to prevent damage.
	I. Power shall be supplied to the releasing control panel from a separate dedicated source that will not be shut down on system operation.

	3.3        HFC 227EA AND HFC 125 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.4        FK-5-1-12 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.5        CLEAN-AGENT PIPING INSTALLATION
	A. Install clean-agent extinguishing piping and other components level and plumb, according to manufacturers' written instructions.
	B. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer's written instructions.
	C. Install extinguishing-agent containers anchored to substrate.
	D. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section "Distribution."
	1. Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.
	2. Support piping using supports and methods according to NFPA 13.
	3. Install seismic restraints for extinguishing-agent containers and piping systems.
	4. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	E. Teflon tape shall be used on the male threads on the pipes to obtain a tight joint.
	F. Install clean-agent extinguishing piping and other components level and plumb and according to manufacturers’ written instructions.
	G. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer’s written instructions.
	H. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section “Distribution,” and in ASME B31.1.
	1. Install valves designed to prevent entrapment of liquid or install pressure relief devices in valved sections of piping systems.
	2. Install seismic restraints for extinguishing-agent containers and piping systems.
	3. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section “Detection, Actuation, and Control Systems,” as required for supervised system application.


	3.6        PIPE SUPPORT AND HANGERS
	A. All piping must be solidly anchored to walls, ceiling structure, floors or columns by angle iron brackets, channels/struts or equivalent brackets where longitudinal or lateral sway may occur.  Particular attention must be paid to the bracing of all...
	B. Pipe support components shall be steel and adequate to support the pipe in response to movements created by changing thermal conditions, and to allow for free and ample movement for contraction except where anchored, thereby preventing excessive st...
	C. Where rod type hangers are permitted for intermediate support between rigid supports, they shall be steel clevis or steel band hangers of the proper size for the supported pipe and with solid bar-type hanger rod.  Hanger rods shall not be subjected...
	D. Grooved pipe, fittings and couplings must be supported and anchored exactly per the manufacturer’s specification.  Installation shall be such as to allow for contraction over the anticipated temperature range and pressure thrusts.  Consideration sh...
	E. Cast iron supports, conduit clamps or “C” clamps shall not be used to support piping.  All parts of the supporting equipment shall be fabricated, assembled and installed so that they will not be disengaged by movement of the supported pipe.  Drilli...
	F. All pipe supports shall be installed to avoid interference with other piping, hangers, electrical conduit, and supports or building structure and equipment.
	G. Supports shall be sufficiently close together to avoid excessive bending stresses from concentrated loads between supports.
	H. Use of concrete inserts or power driven studs shall follow the manufacturer’s specifications.  Consideration should be given to minimum and maximum engagement depths, edge distances, minimum spacing of anchors in the concrete and the quality of the...

	3.7        CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance.
	C. Connect electrical devices to control panel and to building's fire-alarm system.  Electrical power, wiring, and devices are specified in Division 28 Section "Fire-Alarm System."

	3.8        IDENTIFICATION
	A. Identify system components and equipment.  Comply with requirements for identification specified in Division 21 Section "Identification for Fire-Suppression and Equipment."
	B. Identify piping, extinguishing-agent containers, other equipment, and panels according to NFPA 2001.
	C. Install signs at entry doors for protected areas to warn occupants that they are entering a room protected with a clean-agent fire-extinguishing system.
	D. Install signs at entry doors to advise persons outside the room the meaning of the horn(s), bell(s), and strobe light(s) outside the protected space.

	3.9         FIELD QUALITY CONTROL
	A. Comply with operating instructions and procedures of NFPA 2001, Section "Approval of Installations." Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.  All agent storage containers and mounting brackets are securely fastened and discharge nozzles are oriented in such a manner that optimum agent dispersal can be effected.
	2. Inspect extinguishing-agent containers and extinguishing agent, and check mountings for adequate anchoring to substrate.
	3. Test piping pneumatically in a closed circuit for a period of ten (10) minutes at 40 psi.  At the end of 10 minutes, the pressure drop shall not exceed 20 percent of test pressure.
	4. Check electrical systems.
	5. Check enclosure integrity. Comply with NFPA 2001, Section "Enclosure Inspection," and Appendix C, "Enclosure Integrity Procedure."
	6. Perform functional pre-discharge test.
	7. Check remote monitoring operations.
	8. Perform system functional operational test including, EPO, abort, and manual release.
	9. Check control-panel primary power source.
	10. Perform flow test on piping system, using nitrogen or an inert gas to verify that flow is continuous and the piping and nozzles are continuous.

	B. Functional Tests: The complete system shall be functionally tested in the presence of the Owner’s authorized representative and all functions including systems and equipment interlocks must be operational at least 3 days prior to the final acceptan...
	1. The detection devices shall be checked for proper type and location as specified; each detector shall be tested in accordance with the manufacturer's recommended procedures, and test values recorded.
	2. All field circuits shall be free of ground faults and short circuits.  Silencing of alarm shall not affect other auxiliary functions such as air handling or power cutoff.
	3. Check all supervised circuits for proper trouble.
	4. All auxiliary functions such as alarm sounding or displaying devices, remote annunciators, air handling shutdown dampers closing and power shutdown shall be checked for proper operation.
	5. All system and equipment interlocks, such as door release devices, audible and visual devices, equipment shutdowns, local and remote alarms, etc., shall function as required and designed.
	6. Each control panel circuit shall be tested for trouble by inducing a trouble condition into the system.
	7. Verify that the control panel is connected to separate dedicated circuit and labeled properly.  The panel shall be readily accessible and restricted to unauthorized person.
	8. Test a primary power failure in accordance with manufacturers’ specifications with system fully operated on standby power.
	9. Disable each agent storage container release mechanism so that activation of the release circuit does not release agent.
	10. Operate each type of alarm condition on each signal circuit and verify trouble condition at the remote station.
	11. Test a primary power failure in accordance with the manufacturer’s specifications with the system fully operated on standby power.

	C. The following guidelines are for information purposes only and are not intended to replace or restrict the manufacturers’ recommendations.
	1. Fire Suppression contractor shall ascertain that general contractor use the following guidelines in preparation of enclosure:
	a. The room should be in the normal operating condition.  Taping and other nonpermanent methods shall not be allowed.  Any holes, cracks or penetrations leading into or out of the protected areas including pipe chases and wire troughs are effectively ...
	b. All openings that are to be automatically closed on system actuation shall be in their normal open position (doors, fire dampers, hatches, and movable partitions, etc.)
	c. Windows shall have solid weather stripping around all joints.  Glass to frame and frame to wall joints shall be sealed.
	d. All nozzle locations should be checked for obstructions.  All loose papers and light materials that may be moved by the discharge of the agent should be removed.
	e. All wiring systems shall be properly installed in compliance with local codes and the system drawings.
	f. All areas where Clean Agents discharge may stir up dust or debris that could damage equipment shall be vacuumed clean to minimize potential damage.
	g. Adjacent rooms shall be checked to make sure that Extinguishing Agents migrating from the room will not trip adjacent Extinguishing Systems or affect people or equipment.
	h. Operate manual release.  Verify that manual release functions occur accordingly to design specifications.
	i. Operate abort switch circuit.  Verify that abort functions occur according to design specifications.
	j. Operate detection initiation circuits and verify that alarm functions occur according to design and abort switch specifications.
	k. Check each detector for proper response.
	l. Verify that the releasing control panel is connected to dedicated power circuit.
	m. Test a primary power failure in accordance with the manufacturer’s specification with the system fully operated by a standby power.


	D. Perform field-acceptance tests of each clean-agent extinguishing system when installation is complete.  Perform system testing only after hazard-area enclosure construction has been completed and openings sealed.  Comply with operating instructions...
	1. Perform functional pre-discharge test.
	2. Perform system functional operational test.
	3. Check remote monitoring operations.
	4. Check control-panel primary power source.
	5. Perform "puff" test on piping system, using nitrogen.

	E. Correct malfunctioning equipment, and then retest to demonstrate compliance.  Replace equipment that cannot be corrected or does not perform as specified and indicated, then retest to demonstrate compliance.  Repeat procedure until satisfactory res...
	1. Report test results promptly and in writing to Architect and authorities having jurisdiction.

	F. Perform the following field tests and inspections and prepare test reports:
	1. After installing clean-agent extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Sections "Inspection and Test Procedures" and "System Function Tests."  Certify compliance with test parameters.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Tests: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.  Remove malfunctioning units, replace with new units, and retest.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Prepare test and inspection report.

	G. Remove and replace malfunctioning units and retest as specified above.

	3.10       CLEANING
	A. Each pipe section shall be cleaned internally after preparation and before assembly by means of swabbing, using a suitable nonflammable cleaner.  Pipe network shall be free of particulate matter and oil residue before installing nozzles or discharg...

	3.11      SYSTEM FILLING
	A. Preparation:
	1. Verify that piping system installation is completed and cleaned.
	2. Check for complete enclosure integrity.
	3. Check operation of ventilation and exhaust systems.

	B. Filling Procedures:
	1. Fill extinguishing-agent containers with extinguishing agent, and pressurize to indicated charging pressure.
	2. Install filled extinguishing-agent containers.
	3. Energize circuits.
	4. Adjust operating controls.


	3.12      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain clean-agent fire-extinguishing systems.
	B. Training sessions shall include emergency procedures, abort functions, system control panel operation, trouble procedures, supervisory procedures, auxiliary functions and emergency procedures.  Dates and times of the training period shall be coordi...

	3.13      SYSTEM INSPECTIONS
	A. Submit a proposal for two inspections of the system under this contract during the one year warranty period.  The first inspection shall be at the six month interval after system acceptance and the second at the 12 month interval.  In the annual in...
	B. Documents certifying satisfactory system conditions shall be submitted to the Owner’s representative upon completion of each inspection.



	212210 - Water Mist Fire Suppression
	213113 - Electric-Drive, Centrifugal Fire Pumps
	PART 1 – GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Split-case fire pumps.
	2. Fire-pump accessories and specialties.
	3. Flowmeter systems.
	4. Pump test connection

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	2. Division 21 Section “Foam Water Systems.”
	3. Division 21 Section “Controllers for Fire Pump Drivers.”
	4. Division 28 Section “Fire-Alarm System” for alarm devices not specified in this Section.


	C. Performance Requirements.
	D. Seismic Performance: Fire pumps shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	E. Pump Equipment, Accessory and Specialty Pressure Rating: 6T1725 kPa6T minimum unless higher pressure rating is indicated.
	F. Service Factor: A multiplier of an AC motor that, when applied to the rated horsepower, indicates a permissible horsepower loading that can be carried at the rated voltage, frequency and temperature.  For example, the multiplier 1.15 indicates that...
	G. Fire Pump Setting: The fire pump system, when started by pressure drop, shall be arranged as follows:
	1. Jockey Pump Stop Point: Fire pump churn pressure plus suction pressure.
	2. Jockey Pump Start Point: Jockey pump stop minus 0.7 bar.
	3. Fire Pump Stop Point: Fire pump churn pressure plus suction pressure.
	4. Fire Pump Start Point: Fire pump stop point minus 1 bar.


	1.3        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings: For fire pumps, motor drivers, and fire-pump accessories and specialties.  Include plans, elevations, sections, details and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Certified shop test curve showing head capacity and break horsepower of the pump.
	3. Wiring Diagrams:  For power, signal and control wiring.

	C. Seismic Qualification Certificates: For fire pumps, accessories and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Product Certificates: For each fire pump, from manufacturer.
	E. Source quality-control reports.
	F. Field quality-control reports.
	G. Operation and Maintenance Data: For fire pumps to include in operation and maintenance manuals.
	H. Qualification Data: For qualified Installer and professional engineer.
	I. Approved Fire Pump Layout Drawings: Working plans, prepared according to NFPA-13 and NFPA-20, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	J. Welding certificates.
	K. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	L. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include “Contractor’s Material and Test Certificate for Aboveground Piping.”
	M. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals.
	N. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect, Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.4        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility. Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-20, “Standard for Installation of Stationary Pumps for Fire Protection.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. Saudi Building Code.
	5. Local Civil Defense.
	6. Underwriters Laboratories, Inc.
	7. FM Global.

	E. Fire pump equipment including motor shall be listed by UL and approved by FM Global for fire pump service.
	F. The system designer shall be registered, licensed or certified by a state or local authority.
	G. The fire pump motor shall have a nameplate indicating the listed horsepower rating to drive the pump.
	H. Installation personnel shall be qualified or shall be supervised by persons who are qualified in the installation of fire pump systems.  Qualified personnel shall be certified by a nationally recognized fire protection certificate or organization.
	I. The fire pump unit, consisting of the pump, driver and controller shall perform in compliance with NFPA-20 as entire unit. The complete fire pump unit shall be field acceptance tested for proper performance.

	1.5        COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        GENERAL REQUIREMENTS FOR CENTRIFUGAL FIRE PUMPS
	A. Description: Factory-assembled and -tested fire-pump and driver unit.
	B. Base: Fabricated and attached to fire-pump and driver unit with reinforcement to resist movement of pump during seismic events when base is anchored to building substrate.
	C. Finish: Red paint applied to factory-assembled and -tested unit before shipping.

	2.2         HORIZONTALLY MOUNTED, SINGLE-STAGE AND MULTI-STAGE, SPLIT-CASE FIRE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Pump:
	1. Standard: UL 448, for split-case pumps for fire service.
	2. Casing: Axially split case, cast iron with ASME B16.1 pipe-flange connections.
	3. Impeller: Cast bronze, statically and dynamically balanced, and keyed to shaft.
	4. Wear Rings: Replaceable bronze.
	5. Shaft and Sleeve: Steel shaft with bronze sleeve.
	a. Shaft Bearings: Grease-lubricated ball bearings in cast-iron housing.
	b. Seals: Stuffing box with minimum of four rings of graphite-impregnated braided yarn and bronze packing gland.

	6. Mounting: Pump and driver shafts are horizontal, with pump and driver on same base.

	C. Coupling: Flexible and capable of absorbing torsional vibration and shaft misalignment.  Include metal coupling guard.
	D. Driver:
	1. Standard: UL 1004A.
	2. Type: Electric motor; NEMA MG 1, polyphase Design B.
	3. Acceptable Manufacturers:
	a. USA.


	E. Capacities and Characteristics: Indicated on Drawings.

	2.3         FIRE-PUMP ACCESSORIES AND SPECIALTIES
	A. Automatic Air-Release Valves: Comply with NFPA 20 for installation in fire-pump casing.
	B. Relief Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: UL 1478, bronze or cast iron, spring loaded; for installation in fire-suppression water-supply piping.

	C. Inlet Fitting: Eccentric tapered reducer at pump suction inlet.
	D. Outlet Fitting: Concentric tapered reducer at pump discharge outlet.
	E. Hose Valve Manifold Assembly:
	1. Standard: Comply with requirements in NFPA 20.
	2. Header Pipe: ASTM A 53/A 53M, Schedule 40, galvanized steel with ends threaded according to ASME B1.20.1.
	3. Header Pipe Fittings: ASME B16.4, galvanized cast-iron threaded fittings.
	4. Automatic Drain Valve: UL 1726.
	a. Potter-Roemer.
	b. Crocker-Standard.
	c. Guardian.
	d. Approved equal.

	4. Manifold:
	a. Test Connections: Comply with UL 405 except provide outlets without clappers instead of inlets.
	b. Body: Exposed type, brass, with number of outlets required by NFPA 20.
	c. Escutcheon Plate: Brass or bronze; round.
	d. Hose Valves: UL 668, bronze with outlet threaded according to NFPA 1963 and matching local fire-department threads.  Include caps and chains.
	e. Exposed Parts Finish: Chrome plated.
	f. Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."



	2.4         FLOWMETER SYSTEMS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: UL-listed or FM-Approved, fire-pump flowmeter system with capability to indicate flow to not less than 175 percent of fire-pump rated capacity.
	C. Pressure Rating: 6T2400 kPa6T minimum.
	D. Sensor: Annubar probe, orifice plate, or venturi unless otherwise indicated.  Sensor size shall match pipe, tubing, flowmeter, and fittings.
	E. Permanently Mounted Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter.  Include bracket or device for wall mounting.
	1. Tubing Package: 6TDN 6 or DN 106T soft copper tubing with copper or brass fittings and valves.

	F. Portable Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter and with two 6T3.7-m-6T long hoses in carrying case.

	2.5         GROUT
	A. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink and recommended for interior and exterior applications.
	C. Design Mix: 6T34-MPa6T, 28-day compressive strength.
	D. Packaging: Pre-mixed and factory packaged.

	2.6        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire pumps according to UL 448 requirements for "Operation Test" and "Manufacturing and Production Tests."
	1. Verification of Performance: Rate fire pumps according to UL 448.

	B. Fire pumps will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine equipment bases and anchorage provisions, with Installer present, for compliance with requirements and for conditions affecting performance of fire pumps.
	B. Examine roughing-in for fire-suppression piping systems to verify actual locations of piping connections before fire-pump installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        INSTALLATION
	A. Fire-Pump Installation Standard: Comply with NFPA 20 for installation of fire pumps, relief valves, and related components.
	B. Equipment Mounting: Install fire pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	C. Install fire-pump suction and discharge piping equal to or larger than sizes required by NFPA 20.
	D. Fire pumps connected in series shall not shut down automatically for any condition of suction pressure.
	E. Support piping and pumps separately so weight of piping does not rest on pumps.
	F. Install valves that are same size as connecting piping.  Comply with requirements for fire-protection valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	G. Install pressure gages on fire-pump suction and discharge flange pressure-gage tappings. Comply with requirements for pressure gages specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	H. Install piping hangers and supports, anchors, valves, gages and equipment supports according to NFPA 20.
	I. Install flowmeters and sensors. Install flowmeter-system components and make connections according to NFPA 20 and manufacturer's written instructions.
	J. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not factory mounted.  Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.
	K. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	L. The next larger pipe size shall be used as required by the table in NFPA-20 where the pipe between hose valve header and connection to the pump discharge is more than 4.5 m.
	M. Provide minimum of 10 pipe diameter distance from the pump suction flange to the backflow preventer assembly.
	N. Suction and discharge piping shall be tested hydrostatically at not less than  6T13.8 bar6T pressure or  6T3.4 bar6T in excess of maximum system pressure.

	3.3        ALIGNMENT
	A. Align split-case pump and driver shafts after complete unit has been leveled on concrete base, grout has set and anchor bolts have been tightened.
	B. After alignment is correct, tighten anchor bolts evenly.  Fill baseplate completely with grout, with metal blocks and shims or wedges in place. Tighten anchor bolts after grout has hardened.  Check alignment and make required corrections.
	C. Align piping connections.
	D. Align pump and driver shafts for angular and parallel alignment according to tolerances specified by manufacturer.

	3.4         CONNECTIONS
	A. Comply with requirements for piping and valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to pumps and equipment to allow service and maintenance.
	C. Connect flowmeter-system meters, sensors, and valves to tubing.
	D. Connect fire pumps to their controllers.
	E. All electric wiring to the fire pump motor(s) including control (multiple pumps) inter-wiring normal power supply, alternate power supply where provided and jockey pumps shall be checked by the electrical contractor prior to initial startup.

	3.5         FIELD QUALITY CONTROL
	A. Test each fire pump with its controller as a unit.  Comply with requirements for electric-motor-driver fire-pump controllers specified in Division 21 Section "Controllers for Fire-Pump Drivers."
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	C. A copy of the manufacturer’s certified pump test characteristic curve shall be available for comparison with the test results.
	D. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies and equipment installations, including connections, and to assist in testing.

	E. Tests and Inspections:
	1. After installing components, assemblies, and equipment including controller, test for compliance with requirements.
	2. Test according to NFPA 20 for acceptance and performance testing.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Water Level Test: Water level detection test is required for vertical pumps.
	7. Where fire pump is connected to an emergency power or alternate power source, the fire pump shall be tested under both normal power and emergency (or alternate) power sources.

	F. Components, assemblies, and equipment will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable location to dispose of fire-pump test water.  Hoses are for tests only and do not convey to Owner.
	I. The flowmeter reading or discharge pressure shall be recorded and shall be in accordance with the pump manufacturer’s flow performance data.
	J. For electric motors operating at rated voltage and frequency, the ampere demand on each phase shall not exceed the product of the full-load ampere rating times the allowable service factor as stamped on the motor nameplate.
	K. For electric motors operating under varying voltage, the product of the actual voltage and current demand on each phase shall not exceed the product of the rated voltage and rated full-load current times the allowable service factor.
	L. The voltage at the motor shall not vary more than 5 percent below or 10 percent above rated (nameplate) voltage during the test.

	3.6        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.7         DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain fire pumps.



	213400 - Pressure Maintenance Pumps
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Multi-stage, pressure-maintenance pumps.

	B. Related Section:
	1. Division 21 Section "Controllers for Fire-Pump Drivers" for pressure-maintenance-pump controllers.


	1.3        PERFORMANCE REQUIREMENTS
	A. Pump Equipment, Accessory and Specialty Pressure Rating: 7T1200 kPa7T minimum unless higher pressure rating is indicated.

	1.4        SUBMITTALS
	A. Product: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For pumps, accessories, and specialties.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Wiring Diagrams: For power, signal and control wiring.

	C. Field quality-control reports.
	D. Operation and Maintenance Data: For pumps to include in operation and maintenance manuals.

	1.5        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.

	1.6         COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        VERTICAL MULTI-STAGE, CENTRIFUGAL PRESSURE-MAINTENANCE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Factory-assembled and -tested, multistage, barrel-type vertical pump, designed for surface installation with pump and motor direct coupled and mounted vertically.
	C. Pump Construction:
	1. Barrel: Stainless steel.
	2. Suction and Discharge Chamber: Cast iron with flanged inlet and outlet.
	3. Pump Head / Motor Count: Cast iron.
	4. Impellers: Stainless steel, balanced and keyed to shaft.
	5. Pump Shaft: Stainless steel.
	6. Seal: Mechanical type with carbon rotating face and silicon-carbide stationary seat.
	7. Intermediate Chamber Bearings: Aluminum-oxide ceramic or bronze.
	8. Chamber Base Bearing: Tungsten carbide.
	9. O-Rings: EPDM or NBR.

	D. Motor: Single speed with permanently lubricated ball bearings and rigidly mounted to pump head. Comply with requirements in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	E. Nameplate: Permanently attached to pump and indicating capacity and characteristics.

	2.2         MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	1. Motor Sizes: Minimum size as indicated; if not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Electrical Devices and Wiring: Comply with requirements for electrical devices and connections specified in Division 26 Sections.



	PART 3 – EXECUTION
	3.1        EQUIPMENT INSTALLATION
	A. NFPA Standard: Comply with NFPA 20 for installation of pressure-maintenance pumps.
	B. Base-Mounted Pump Mounting: Install pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 7T450-mm7T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Attach pumps to equipment base using anchor bolts.


	3.2        FIELD QUALITY CONTROL
	A. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	B. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Pressure-maintenance pumps will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.3        ADJUSTING
	A. Lubricate pumps as recommended by manufacturer.
	B. Set field-adjustable pressure-switch ranges as indicated.



	213900 - Controllers for Fire-Pump Drivers
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Full-service, reduced-voltage controllers rated 600 V and less.
	2. Controllers for pressure-maintenance pumps.


	1.3        DEFINITIONS
	A. ATS:  Automatic transfer switch(es).
	B. ECM:  Electronic control module.
	C. MCCB:  Molded-case circuit breaker.
	D. N.O.:  Normally open.

	1.4        REFERENCES
	A. Division 21 Section “Electric-Drive Fire Pumps.”
	B. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	C. Division 21 Section “Common Work Results for Fire Suppression.”
	D. Division 21 Section “Facility Fire Suppression Water Service Piping.”

	1.5        PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Fire-pump controllers and alarm panels shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For each type of product indicated.  Include dimensioned plans, elevations, sections, details,and attachments to other work, including required clearances and service spaces around controller enclosures.
	1. Show tabulations of the following:
	a. Each installed unit's type and details.
	b. Enclosure types and details for types other than NEMA 250, Type 2.
	c. Factory-installed devices.
	d. Nameplate legends.
	e. Short-circuit current (withstand) rating of integrated unit.
	f. Features, characteristics, ratings and factory settings of individual overcurrent protective devices.
	g. Specified modifications.

	2. Detail equipment assemblies and indicate dimensions, weights, loads, method of field assembly, components, and location and size of each field connection.
	3. Schematic and Connection Diagrams: For power, signal, alarm, and control wiring and for pressure-sensing tubing.

	C. Qualification Data: For qualified testing agency.
	D. Seismic Qualification Certificates: For each type of product indicated, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Product Certificates: For each type of product indicated, from manufacturer.
	F. Manufacturer's factory test reports of fully assembled and tested equipment.
	G. Source quality-control reports.
	H. Field quality-control reports.
	I. Operation and Maintenance Data: For each type of product indicated to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for setting field-adjustable timers, controls, and status and alarm points.
	2. Manufacturer's written instructions for testing, adjusting, and reprogramming microprocessor-based logic controls.


	1.7        QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of a Nationally Recognized Testing Laboratory.
	B. Source Limitations: Obtain fire-pump controllers and all associated equipment from single source or producer.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with standards of authorities having jurisdiction pertaining to materials and installation.
	E. Comply with NFPA 20 and NFPA 70.
	F. Control equipment shall be listed by UL and approved by FM for electric motor-driven fire pump service.
	G. IEEE Compliance: Fabricate and test enclosed controllers according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. All controllers shall be marked for electric motor driven fire pump service.
	I. Controllers shall be located as close as is practical to the drive motor they control, and shall be within sight of motor.

	1.8        DELIVERY, STORAGE AND HANDLING
	A. Store controllers indoors in clean, dry space with uniform temperature to prevent condensation. Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.

	1.9        PROJECT CONDITIONS
	A. Environmental Conditions:
	1. Ambient Temperature Rating: Not less than 6T5  C6T and not exceeding 6T50  C6T unless otherwise indicated.
	2. Altitude Rating: Not exceeding 6T2011 m6T unless otherwise indicated.


	1.10      COORDINATION
	A. Coordinate layout and installation of controllers with other construction including conduit, piping, fire-pump equipment, and adjacent surfaces.  Maintain required clearances for workspace and equipment access doors and panels.  Ensure that control...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.11      EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Indicating Lights: Two of each type and color of lens installed; two of each type and size of lamp installed.
	2. Auxiliary Contacts: One for each size and type of magnetic contactor installed.
	3. Power Contacts: Three for each size and type of magnetic contactor installed.
	4. Contactor Coils: One for each size and type of magnetic controller installed.
	5. Relay Boards: One for each size and type of relay board installed.
	6. Operator Interface: One microprocessor board(s), complete with display and membrane keypad.



	PART 2 – PRODUCTS
	2.1         FULL-SERVICE CONTROLLERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. General Requirements for Full-Service Controllers:
	1. Comply with NFPA 20 and UL 218.
	2. Listed by a Nationally Recognized Testing Laboratory for electric-motor driver for fire-pump service.
	3. Combined automatic and non-automatic operation.
	4. Factory assembled, wired, and tested; continuous-duty rated.
	5. The panel shall be securely mounted in as a minimum, National Electrical Manufacturer Association (NEMA) Type 2 drip-proof enclosure.
	6. Service Equipment Label: Nationally Recognized Testing Laboratory labeled for use as service equipment.

	C. Method of Starting:
	1. Pressure-Switch Actuated:
	a. Water-pressure-actuated switch and pressure transducer with independent high- and low-calibrated adjustments responsive to water pressure in fire-suppression piping.
	b. System pressure recorder, electric ac driven, with spring backup.
	c. Programmable minimum-run-time relay to prevent short cycling.
	d. Programmable timer for weekly tests.

	3. Magnetic Controller: Soft start type.
	4. Solid-State Controller: Reduced-voltage type.
	5. Emergency Start: Mechanically operated start handle that closes and retains the motor RUN contactor independent of all electric or pressure actuators.

	D. Method of Stopping: Manual shutdown after automatic starting.
	E. Capacity: Rated for fire-pump-driver horsepower and short-circuit-current (withstand) rating shall be 100,000 symmetrical amperes.
	F. Method of Isolation and Overcurrent Protection: Interlocked isolating switch and non-thermal MCCB; with a common, externally mounted operating handle, and providing locked-rotor protection.
	G. Door-Mounted Operator Interface and Controls:
	1. Monitor, display, and control the devices, alarms, functions, and operations listed in NFPA 20 as required for drivers and controller types used.
	2. Method of Control and Indication:
	a. Microprocessor-based logic controller, with multiline digital readout.
	b. Membrane keypad.
	c. LED alarm and status indicating lights.

	3. Local and Remote Alarm and Status Indication:
	a. Controller power on.
	b. Motor running condition.
	c. Loss-of-line power.
	d. Line-power phase reversal.
	e. Line-power single-phase condition.

	4. Audible alarm, with silence push button.
	5. Non-automatic START and STOP push buttons or switches.

	H. Optional Features:
	1. Extra Output Contacts:
	a. One N.O. contact(s) for motor running condition.
	b. One set(s) of contacts for loss-of-line power.
	c. One each, Form C contacts for high and low reservoir level.

	2. Local alarm bell.
	3. Door-mounted thermal or impact printer for alarm and status logs.
	4. Operator Interface Communications Ports: USB, Ethernet, and RS485.

	I. Automatic Transfer Switch (ATS):
	1. Complies with NFPA 20, UL 218, and UL 1008.
	2. Integral with controller as a listed combination fire-pump controller and power transfer switch.
	3. Automatically transfers fire-pump controller from normal power supply to alternate power supply in event of power failure.
	4. Allows manual transfer from one source to the other.
	5. Alternate-Source Isolating and Disconnecting Means:
	a. Integral molded-case switch, with an externally mounted operating handle.
	b. Mechanically interlocked isolation switch and circuit breaker rated at a minimum of 115 percent of rated motor full-load current, with an externally mounted operating handle; circuit breaker shall be provided with non-thermal sensing, instantaneous...
	6. Local and Remote Alarm and Status Indications:
	a. Normal source available.
	b. Alternate source available.
	c. In normal position.
	d. In alternate position.
	e. Isolating means open.

	7. Audible alarm, with silence push button.
	8. Non-automatic (manual, non-electric) means of transfer.
	9. Start generator output contacts.
	10. Timer for weekly generator tests.
	11. Short circuit rating capacity: 100,000 symmetrical amperes.


	2.2        CONTROLLERS FOR PRESSURE-MAINTENANCE PUMPS
	A. Jockey pump controller shall be listed by and approved by FM.
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements for Pressure-Maintenance Pump Controllers:
	1. Type: UL 508 factory-assembled, wired and tested, across-the-line; for combined automatic and manual operation.
	2. Enclosure: NEMA Type 2, drip-proof enclosure.
	3. Factory assembled, wired, and tested.
	4. FINISH: Manufacturer's standard color paint.
	5. Horsepower rated disconnect switch.
	6. Hand-Off-Auto selector-switch to allow manual operation of the pump.
	7. Minimum run timer to prevent short circuiting.
	8. Control circuit transformer with 230 AC secondary.

	D. Rate controller for scheduled horsepower and include the following:
	1. Fusible disconnect switch.
	2. Pressure switch.
	3. Hand-off-auto selector switch.
	4. Pilot light.


	2.3        ENCLOSURES
	A. Fire-Pump Controllers, ATS, Remote Alarm Panels and Low-Suction Shutdown Panels: NEMA 250, to comply with environmental conditions at installed locations and NFPA 20.
	1. Indoor, Dry and Clean Locations: Type 1 (IEC IP10).

	B. Enclosure Color: Manufacturer's standard "fire-pump-controller red".
	C. Nameplates: Comply with NFPA 20; complete with capacity, characteristics, approvals, listings, and other pertinent data.
	D. All controllers and transfer switches shall be marked as “Suitable for Use as Service Equipment” and additional marking as electric fire pump controller.
	J. Optional Features:
	1. Floor stands, 6T305 mm6T high, for floor-mounted controllers.


	2.4        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire-pump controllers according to requirements in NFPA 20 and UL 218.
	1. Verification of Performance: Rate controllers according to operation of functions and features specified.

	B. Fire-pump controllers will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and surfaces to receive equipment, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine equipment before installation.  Reject equipment that is wet or damaged by moisture or mold.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        CONTROLLER INSTALLATION
	A. Install controllers within sight of their respective drivers.
	B. Connect controllers to their dedicated pressure-sensing lines.
	C. All equipment shall be mounted in a substantial manner on a single noncombustible supporting structure.
	D. Wall-Mounting Controllers: Install controllers on walls with disconnect operating handles not higher than 6T2006 mm6T above finished floor, and bottom of enclosure not less than 6T305 mm6T above finished floor unless otherwise indicated.  Bolt unit...
	E. Floor-Mounting Controllers: Install controllers on 6T100-mm6T nominal-thickness concrete bases, using floor stands high enough so that the bottom of enclosure cabinet is not less than 6T305 mm6T above finished floor.  Comply with requirements for c...
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	F. Fire pump controllers shall not be used as junction box to supply other equipment.
	G. Seismic Bracing: Comply with requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	I. Comply with NEMA ICS 15.

	3.3         POWER WIRING INSTALLATION
	A. Install power wiring between controllers and their services or sources, and between controllers and their drivers.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4        CONTROL AND ALARM WIRING INSTALLATION
	A. Install wiring between controllers and remote devices and facility's central monitoring system.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Control-Voltage Electrical Power Cables."
	B. Install wiring between controllers and the building's fire-alarm system.  Comply with requirements specified in Division 28 Section "Digital, Addressable Fire-Alarm System."
	C. Bundle, train, and support wiring in enclosures.
	D. Connect remote manual and automatic activation devices where applicable.

	3.5        IDENTIFICATION
	A. Comply with requirements in NFPA 20 for marking fire-pump controllers.
	B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification in NFPA 20 and as specified in Division 26 Section "Identification for Electrical Systems."

	3.6        FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Inspect and Test each Component:
	a. Inspect wiring, components, connections, and equipment installations.  Test and adjust components and equipment.
	b. Test insulation resistance for each element, component, connecting supply, feeder, and control circuits.
	c. Test continuity of each circuit.

	2. Verify and Test Each Electric-Driver Controller:
	a. Verify that voltages at controller locations are within plus 10 or minus 1 percent of motor nameplate rated voltages, with motors off.  If outside this range for any motor, notify Architect, Construction Manager and Owner before starting the motor(s).
	b. Test each motor for proper phase rotation.

	3. Operational Tests: After electrical circuitry has been energized, start units to confirm proper unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	E. Field Acceptance Tests for Electric-Driven Units:
	1. Do not begin field acceptance testing until suction piping has been flushed and hydrostatically tested and the certificate for flushing and testing has been submitted to Architect, Construction Manager and Owner and authorities having jurisdiction.
	2. Prior to starting, notify authorities having jurisdiction of the time and place of the acceptance testing.
	3. Engage manufacturer's factory-authorized service representative to be present during the testing.
	4. Provide a minimum, no fewer than six automatic and six manual operations shall be performed during the acceptance test.
	5. An electric driven fire pump shall operate for a period of at least 5 minutes at full speed during each of the operations.
	6. The automatic operation sequence of the controller shall start the pump from all provided starting features and shall include pressure switches or remote starting signals.
	7. Tests of engine-driven controllers shall be divided between both sets of batteries.
	8. The selection, size and setting of all overcurrent protective devices, including fire pump controller circuit breaker, shall be confirmed to be in accordance with this standard.
	9. The fire pump shall be started once from each power service and run for a minimum of 5 minutes.
	10. Alternate Power Supply:
	a. On installations with an alternate source of power and an automatic transfer switch, loss of primary source shall be simulated and transfer shall occur while the pump is operating at peak load.
	b. Transfer from normal to alternate source and retransfer from alternate to normal source shall not cause opening of overcurrent protection devices in either line.
	c. At least half of the manual and automatic operations shall be performed with the fire pump connected to the alternate source.


	F. Controllers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.7        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.8        ADJUSTING
	A. Set field-adjustable switches, auxiliary relays, time-delay relays, and timers.
	B. Program microprocessors for required operational sequences, status indications, alarms, event recording, and display features.  Clear events memory after final acceptance testing and prior to Substantial Completion.
	C. Set field-adjustable pressure switches.

	3.9        PROTECTION
	A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's written instructions until enclosed controllers are ready to be energized and placed into service.
	B. Replace controllers whose interiors have been exposed to water or other liquids prior to Substantial Completion.

	3.10       DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain controllers, and to use and reprogram microprocessor-based controls within this equipment.
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	UGENERAL
	SUMMARY
	Section Includes:
	Extinguishing-agent containers.
	Fire Extinguishing agent (Novec 1230).
	Valves and pipes
	Alarm devices.
	Control and alarm panels.
	Accessories.
	Connection devices for and wiring between system components.
	Connection devices for power and integration into building's fire-alarm system.


	REFERENCES
	ASME B31.1    Power Piping
	NFPA 70   National Electric Code
	NFPA 2001 Standard on Clean Agent Fire Extinguishing Systems
	UL 1058 Clean Agent Extinguishing Agents.

	SYSTEM DESCRIPTION
	Engineered system for total flooding of clean agent fire extinguishing agent to discharge.
	Performance requirement: discharge extinguishing agent within 10 seconds and maintain 4.5 - 7 percent concentrate by volume at 21 degrees Celsius for 10 minutes holding time in hazard areas.
	Extinguishing agent concentration in hazard areas greater than 7 percent immediately after discharge or less than 4.5 percent throughout holding time will not be accepted without written authorization from owner and authorities’ having jurisdiction.

	System capabilities: 42.75 bars minimum calculated working pressure and 24.8 bars initial charging pressure.
	Verified Detection: Include devices located in single zone. Sound alarm upon activating single detection device, and discharge extinguishing agent upon actuating second detection device.
	System operating sequence as follows:
	Actuating first detector: Give visual indication on annunciator panel, energize audible alarm, shut down air-condition and ventilating systems serving protected area, release and closed doors in protected area and send signal to fire alarm system.
	Actuating second detector: Give visual indication on annunciator panel, energize audible alarm, shut down power to protect equipment, actuate time delay for extinguishing-agent discharge for 30 seconds, and release extinguishing agent.
	Extinguishing-agent discharge will operate audible alarms and strobe lights.
	Operating manual-release stations will discharge novec-1230 when activated.
	Operating abort switches will delay Novec-1230 discharge while being activated, and switches must be reset to prevent Novec-1230 discharge. Release of switch will discharge Novec-1230.
	Control panel to be installed at the height of 1.5m from finish floor level. Al tees, elbows and nozzle points should be clamped properly. Design discharge: Novec 1230/ clean agent are designed to discharge within 10 sec.


	SUBMITTALS
	Calculation for required weight for Novec 1230 extinguishing agent for each hazardous area application.
	Coordination drawings for hazard-area enclosure, reflected ceiling plans drawn accurately to scale and coordinating penetrations and ceiling mounted items.
	Wiring diagrams
	Drawings and calculations specified above, in required number of set required
	Drawings and calculations
	Installation report
	Test and inspection reports
	Maintenance data for equipment and controls
	Two copies of NFPA 2001 “Standard on Clean Agent Fire Extinguishing Systems.” deliver to Owner’s maintenance personnel.

	QUALITY ASSURANCE
	Manufacturers qualification
	Single Source response
	Provide listing/approval stamp, label or other marking on equipment made to specified standards.
	Comply with requirements that pertain to submittals and approvals material and installation, and inspecting and testing.
	ASME standards: Provide piping and installation and complying with ASME B31.1.
	FM Global Compliance:  Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	NFPA Standards: Provide equipment, components accessories, installation and testing fomplying with NFPA 2001 and NFPA 70.
	UL Compliance:  Provide equipment listed in UL's "Fire Protection Equipment Directory" and UL 1058.
	Listed and Labeling: provide clean agent fire-extinguishing system equipment specified in this section that is listed and labeled.
	The term “Listed” and “Labeled”: as defined in National Electric Code, Article 100.
	Listing and Labeling agency Qualification: a national Recognized Testing Laboratory (NTRL) as defined in OSHA regulation 1910.7


	PROJECT CONDITIONS
	Field measurements: verify dimensions by field measurements.


	UPRODUCTS
	PIPING MATERIALS - GENERAL
	Piping, valves and discharge nozzles, conform to types and standards listed in NFPA 2001.

	PIPES
	Black Steel Pipe:  ASTM A 53, Schedule 80, seamless steel pipe.

	PIPE AND TUBE FITTINGS
	Forged-Steel Socket Welding Fittings:  ASME B16.11, Class 1000.
	Cast Iron fittings are not allowed.

	VALVES
	Brass suitable for intended operations. All gasket, o-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent. Valve shall be protected against mechanical, chemical or other damage.
	Container Valves:  With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	Valves in Sections of Closed Piping and Manifolds:  Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	Valves in Manifolds:  Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	EXTINGUISHING-AGENT CONTAINERS
	Description:  Steel tanks complying with ASME Boiler and Pressure Vessel Code:  Section VIII, for unfired pressure vessels.  Include minimum working-pressure rating that matches system charging pressure, valve, pressure switch, and pressure gage.
	Finish:  Red, enamel or epoxy paint.
	Manifold:  Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	Storage-Tank Brackets:  Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support, maintenance, and tank refilling or replacement.


	FIRE-EXTINGUISHING CLEAN AGENT
	Clean Agent
	NOVEC-1230 complying with NFPA 2001


	DISCHARGE NOZZLES
	Equipment manufacturer's standard one-piece brass or aluminum alloy of type, size, discharge pattern, and capacity required for application.
	Discharge nozzle shall be listed for intended use. Listing criteria shall include flow characteristics, area coverage, height limits and minimum pressure. Discharge orifices and discharge orifice plates and inserts shall be materials that is corrosion...

	CONTROL PANELS
	Description:  UL listed or FM Approved, including equipment and features required for testing, supervising, and operating fire-extinguishing system.
	Power Requirements:  120/240-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.
	Enclosure:  NEMA ICS 6, Type 1, enameled-steel cabinet.
	Mounting: Surface

	Provide supervised circuits for each independent hazard area.
	Provide the following applications
	Manual pull-station circuit.
	Alarm circuit.
	Release circuit.


	Provide the following Control-Panel Features:
	Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	Automatic switchover to standby power at loss of primary power.
	Storage container, low-pressure indicator.

	Annunciator Panel:  Graphic type showing protected, hazard-area plans, as well as locations of detectors and manual stations.  Include lamps to indicate device-initiating alarm, electrical contacts for connection to control panel, and stainless-steel ...
	Standby Power: lead acid or nickel cadmium batteries with capacity to operate system for 72 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery vo...

	MANUAL –RELEASE STATIONS
	Description: UL listed and FM approved, red-finish, “Pull Station,” 120 VAC or low voltage compatible with controls. Include contacts for connection to control panel. Unit can manually discharge clean agent extinguishing agent with operating device t...

	SWITCHES
	Description:  UL listed or FM Approved, where available, with electrical contacts for connection to control panel, 120 VAC or low voltage compatible with controls.
	Pressure Switches; Pneumatic Operation.
	Transfer Switches:  Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	Abort Switches: Countdown timer type, with a  digital readout indicating the number if seconds remaining until system discharge, combined with a  system abort function switch.
	Door Closers:  Magnetic retaining and release device.

	ALARM DEVICES
	Description:  UL listed or FM Approved, low voltage, and surface mounting except where otherwise indicated.
	Bells:  6 inches diameter.
	Horns:  90 to 94 dBA.
	Strobe Lights:  Translucent lens, with "FIRE" or similar caption.

	ELECTRICAL POWER AND WIRING
	Electrical power, wiring, and devices are specified in Division 16.


	UEXECUTION
	EXAMINATION
	Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements that reduce clean agent leakage.include requirements specified installation tolerances and other conditions affecting performance of clean agent...
	Do not proceed with installation unitl unsatisfactory conditions have been corrected.

	PIPING APPLICATIONS
	Provide piping for 1000 psig charging pressure clean agent system, according to material application below.
	Black steel pipe, forged steel fitting with welded joints.

	PIPING INSTALLATION GENERAL
	Install piping adjacent to clean agent storage containers and equipment to allow replacement, service and maintenance.
	Basic piping installation and pipe joining methods are specified in Division 15 plumbing sections.

	CLEAN-AGENT SYSTEM INSTALLATION
	Install system according to the general arrangement indicated for extinguishing-agent storage containers, accessories and control panels.
	Comply with manufacturer’s written instructions and references standards.
	Locate extinguishing agent containers, panels, control and alarm devices where indicated. Other equipment and devices may be located at designer/s discretion, except where otherwise indicated.
	Install extinguishing-agent containers anchored to substrate.
	Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001.
	Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.

	Support piping using supports and methods according to NFPA 2001.
	Install seismic restraints for extinguishing-agent containers and piping systems.
	Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	CONNECTIONS
	Make connections to power supply, system components building fire alarm system and ground.
	Electrical connections, grounding requirement and alarm panels according to NFAP 2001.


	Labeling
	Install labeling on piping, storage containers equipment and alarm panel according to NFPA 2001

	FIELD QUALITY CONTROL
	Installation Inspection
	Comply with operating instructions and procedure of NFPA 2001. Include the following inspections and tests to demonstrate compliance with requirements.
	Check mechanical items.
	Inspect extinguishing agent containers and extinguishing agent and check mountings for adequate anchoring to substrate.
	Check electrical systems.
	Check enclosure integrity. Comply with NFPA 2001
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Perform field acceptance tests of each clean agent fire-extinguishing system when system installation is complete. Perform system testing only after hazard-area enclosure has been completed and openings are sealed. Comply  with operating instructions...
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Field correct malfunctioning equipment, then retest to demonstrate compliance. Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated then retest to demonstrate compliance. Repeat procedure until satis...
	Report test results promptly and in writing to Engineer and authorities having jurisdiction.


	COMMISSIONING
	Startup services: Engage a factory authorized service representative to provide startup service as specified below.
	Preparation: Perform the following final checks before start up
	Test of the piping system is complete
	Check for piping connection leaks
	Check for complete enclosure integrity
	Test operation of safety controls and devices
	Check operation of ventilation and exhaust system.


	Starting Procedures: Follow manufacturer’s written procedure. If no procedure are prescribed by manufacturer, proceed as follows:
	Fill containers with clean agent extinguishing agent and pressurize with dry nitrogen to 2500 psig.
	Install filled extinguishing-agent containers.
	Energize circuits.
	Adjust operating controls.


	DEMONSTRATION
	Services: Engage a factory-authorized service representative to train Owner's maintenance personnel  as specified below:
	Train Owner’s maintenance personnel on procedure and schedule related to startup and shutdown, troubleshooting, servicing and preventive maintenance.
	Review data in the operation and maintenance manual
	Schedule training with owner with at least 7 days advance notice.
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	131100 - Swimming Pools
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pool:
	a. Construction Contractor shall be responsible for design and installation of exterior pool system.
	b. Construction Contractor shall be responsible for submitting and securing necessary approvals and permits, including all expenses for the preparation of any required documentation.


	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete".
	2. Division 04 Section "Unit Masonry."
	3. Division 05 Section "Metal Fabrications".
	4. Division 07 Section "Joint Sealants".
	5. Division 09 Section "Tiling"
	6. Division 22 and 26 Specifications.
	7. Division 31 Section "Earthwork".
	8. Division 33 Section "Water Utility Distribution Piping".

	C. References:
	1. Applicable requirements of the following Specifications and Codes apply to work of this Section:
	a. Local building and health codes.
	b. International Swimming Pool and Spa Code.
	c. American National Standards Institute (ANSI) Publications:
	1) ANSI/APSP-7 “American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins”

	d. American Society for Testing and Materials (ASTM): Publications
	1) A615  "Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement"
	2) C33  “Standard Specification for Concrete Aggregates”
	3) C150  “Standard Specification for Portland Cement“
	4) A36/A36M Standard Specification for Carbon Structural Steel.
	5) D1784 Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated Polyvinyl Chloride (CPVC) Compounds.
	6) D1785 Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120.
	7) D2564 Standard Specification for Solvent Cements for Polyvinyl Chloride (PVC) Plastic Piping Systems.
	8) D2855 Standard Practice for Making Solvent-Cemented Joints with Polyvinyl Chloride (PVC) Pipe and Fittings.

	e. American Society of Mechanical Engineers (ASME) Publication
	1) “Coding and Labeling”

	f. National Spa and Pool Institute (NSPI): Publications
	1) Minimum Standards for Public Swimming Pools.
	2) Exception:  Diving Board Standards not applicable.

	g. National Fire Protection Association (NFPA) Publication:
	1) 70 "National Electric Code"

	h. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelin...



	1.3 SYSTEM DESCRIPTION
	A. System shall include:
	1. Provide systems of fully compatible components and construction methods required for complete and operable systems for exterior swimming pool with decking and water features including but not limited to excavation, dewatering of construction area a...
	2. Gunite or shotcrete shell.
	a. Finish Plaster Mix.

	3. Excavating, hauling, backfilling, grading and incidental earthwork in conjunction with the construction of the swimming pool.
	a. Handle and dispose of excess material, regardless of type, character, or composition.

	4. Connections of water and gas to pool equipment.
	5. Connection of motors, pumps, compressors, switches and timers, lights and wiring necessary for interfacing of equipment.
	6. Pool Equipment:
	a. Filter Systems.
	b. Flow Meters.
	c. Water Treatment Systems.
	d. Heaters.
	e. Recirculation Pumps and Motors.
	f. Piping.
	g. Fittings, Lights and Accessories.
	h. Collector Tanks.
	i. Deck Drain System.

	7. All pools shall comply with ANSI/APSP-7 "American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins".


	1.4 ACTION SUBMITTALS
	A. General: Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections.
	B. Submit in accordance with Division 01 Section “Submittals” indicating specified items selected for use in project with the following supporting data.
	1. Product Data:
	a. Manufacturer's technical literature with installation and storage instructions for each product specified.
	b. PUMPS: Pump performance curves indicating GPM vs. TDH, maximum efficiency point, and maximum amperage draw, together with current characteristics and service factor of motor.
	c. Manufacturer's descriptive data for:
	1) Piping.
	2) Filters.
	3) Pumps and strainers.
	4) Heaters.
	5) Chemical controller, feeder and storage tank.
	6) Valves.
	7) Gauges, thermometers and flow meters.
	8) Inlets and gratings.


	2. The pool manufacturer shall certify to the Owner that the depth and configuration of the pool is acceptable and compatible with all known safety standards for the manufacturer's designed product.

	C. Shop Drawings:
	1. Submit the following Shop Drawings to Client for approval:
	a. Complete design of swimming pool, including all component parts, attachments, devices, or other work, filtration filter, size, turn-over capacity and supporting calculations.
	b. Foundation plan and details and Sections through pool shall be included.
	c. Mechanical schematic.
	d. Detail for ladder and pool wall interface.

	2. Show all shop erection details.
	3. All Shop Drawings shall be certified and sealed by a Professional Engineer, registered in the state in which project is being submitted.

	D. Samples:
	1. Precast concrete pool coping deck and in pool, one 300mm long section of coping, complete with stenciled depth marking.
	2. Submit three (3) samples of each type and color of tile required.

	E. Quality Control:
	1. Design Data:
	a. Hydraulic Analysis: Engineer's sealed calculations and total dynamic head (TDH) for swimming pool system for equipment other than that specified.
	b. Structural Analysis: Engineer's sealed calculations and analysis for pool concrete design.


	F. At the completion of the work, Construction Contractor shall furnish to the Owner two bound copies of an operation manual.  Minimum content of these manuals shall be:
	1. Operating Instructions.
	2. Equipment Literature with Parts List of all Equipment.
	3. Water Chemistry Procedures.
	4. Suggested Safety Procedures.
	5. Re-painting / Re-finishing Procedures.
	6. Include chemical analysis of source/make-up water supply.
	7. Copies of all manufacturer's warranties.
	8. Test reports.
	9. Sealed Engineer's drawings.
	10. Certificates: From local authorities indicating that pool construction and performance conform to requirements of respective authorities.


	1.5 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For Swimming Pools to include in maintenance manuals. Include data for pool and pool equipment, and warranty information.
	B. Project Record Documents.
	C. Owner's Certificate of Instruction.

	1.7 QUALITY ASSURANCE
	A. All work under this Section must be performed by a Contractor experienced and regularly engaged in building, commercial swimming pools.  Contractors bidding this work must have completed five (5) projects within the past ten years equal to or large...
	B. Pool specification and related pool drawings are to be considered as performance guidelines only meeting minimum requirements which may change as result of local code and health department requirements.
	1. The project Drawings and Specifications supplement each other.  In the event of a conflict, the Specifications shall govern. Piping locations are schematic. Precise locations of piping shall be determined by actual field condition. Fittings are not...
	2. This Contractor shall be responsible for reviewing the complete set of Contract Documents and coordinate work with other trades.

	C. All work under this Section shall be inspected and installed in accordance with all current local and state codes and regulations.
	1. Construction Contractor shall obtain the following:
	a. Board of Health Design Approvals.
	b. Board of Health Inspections and Final Approval.
	c. Structural and Electrical Inspections and Final Approvals on his Portion of the Work.


	D. The standards of these Plans and Specifications are intended to provide the Owner with a low maintenance pool.
	E. Construction Contractor to be responsible for design and installation of pools, including layouts, routing of piping, as well as the proper location and quantities of required accessories.  Responsibilities also include necessary valves, devices, a...
	F. Contractor's design drawings must be sealed and signed by a licensed Engineer registered in State in which project is being constructed.
	G. Contractor shall submit, on his letterhead, a list of all variations and deviations he finds that differ between local code requirements and bid drawings.
	H. At the completion of the work, Construction Contractor shall fill the pool with water and instruct the Owner's operating personnel in the operation of all equipment.

	1.8 PROJECT CONDITIONS
	A. Coordination: Coordinate this work with the work of other Sections to avoid any delay or interference with other work.
	1. Filter room, decks, sealing of joints between pool and deck, fencing and landscaping shall be provided as work by other Sections.
	2. Connection of all pool equipment, starters and switches; grounding of pool, pool equipment, pool lights and niches, and wiring of pool lights shall be performed by Pool Subcontractor from electrical panel in equipment room.
	3. Connection of floor drains, deck drains and hose bibs shall be provided as work of other Sections. Connection of pool heater and heater vent piping in equipment room shall be performed by Contractor.
	4. Provisions for combustion air will be provided as work by other Sections.
	5. Connection of automatic water fill system and fill spout cold water lines from water source in equipment room shall be performed by Pool Subcontractor.

	B. Lines, Grades and Elevations:
	1. The General Contractor shall establish a bench mark for elevations and control points for measurements and layouts. Construction Contractor shall be responsible for lines, grades, and measurements from these points required for the installation of ...

	C. Utilities:
	1. The Contractor shall supply the water required for construction and filling and testing of the pool from permanent accepted system.

	D. Construction Contractor shall test the Owner's natural water supply and furnish and supply start-up chemicals as required for start-up, including chlorine and requirements to balance total alkalinity and calcium hardness, and shall obtain same.

	1.9 WARRANTY
	A. Construction Contractor shall warranty his work against defects in labor and equipment, including paint, for a period from Substantial Completion.  Substantial Completion shall be defined as the date of acceptance by the Owner or initial usage, whi...
	1. Warranty Period: Five years from date of Initial Acceptance or elsewhere indicated.



	PART 2 – PRODUCTS
	PART 2 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	2.1 MATERIALS
	A. Pool Structure – General:
	1. Size of pool shown in Drawings is only proposal; Engineer will decide the actual size and shape.
	2. Horizontal submersible joint sealant shall be polyurethane.
	3. Vertical joint sealant shall be polyurethane.
	4. Tiling:  Tile used in conjunction with surfaces in contact with water shall be furnished and installed by Construction Contractor.
	5. Perimeter and general purpose sealants shall be polyurethane.

	B. Pool Materials:
	1. Concrete:
	a. Definitions:
	1) Gunite: "Dry-mix".  Originally a trade name used to designate a mixture of Portland cement and sand thoroughly mixed dry, passed through a cement gun and conveyed by air through a flexible tube, hydrated at the nozzle and placed by air pressure.
	2) Shotcrete: "Wet-mix".  transit-mix (ready-mix) combination of Portland cement, aggregates and water, pumped in a plastic state to the nozzle, where air is added to place the material.

	b. Materials and mixes for gunite and shotcrete shall conform to Design Criteria & Technical Guidelines and other Standards / Regulations.
	c. Gunite:
	1) Aggregate: ASTM C33, washed sand; clean, hard, sharp particles, well graded in size.
	2) Mix: 1 part cement to 4 1/2 parts of sand based on dry, loose volume (minimum 3,000 psi compressive strength in 28 days).
	3) Portland Cement and Water: As specified hereinafter.

	d. Shotcrete:
	1) Mix Strength: Minimum 5,000 psi compressive strength in 28 days.
	2) Submit design mix and certify material for weight, water content and mixing time.
	3) Portland Cement and Water: As specified hereinafter.

	e. Portland Cement: ASTM C150, Type I or II.
	f. Water: Potable.
	g. Forms: Exterior plywood, Class 1, mill-oiled.
	h. Form Oil: Lacquer or resin type compatible with mill-oil.
	i. Reinforcing Steel: ASTM A615 grade 40 or as approved.
	j. Gauging Wires: 0.027" thick or as approved.

	2. Ceramic Tiling:
	a. Unglazed Ceramic Mosaic tile at Step Nosings.
	b. Provide certification by manufacturer for use in exterior pools.
	c. Pool Tile: Refer to Drawings and Interior Finish Index for size and location or consult with Engineer.
	d. Non-slip unglazed ceramic mosaic tile in color or as shown in Interior Finish Index at step nosings.
	e. Special Tiles:
	1) For main pool deck is stamped concrete in 2 (two) varies pattern, as indicated as per layout drawing design. Mosaic tiles of varies color as per design layout in drawing for pool’s art design at bottom. A visible-color separator tiles between under...

	f. Pool Depth Markings:
	1) 6" x 6" tile with 4" high lettering depth marking in both feet and meters for skim line (smooth) and deck (non-slip), as required by local and state public swimming pool codes.
	2) Special Float Depth Marker, Separator and Special Tiles: Under water sun-bed area separates the level with main pool provision of the items. Special tiles servers as separator of two areas at bottom and it varies depth level. Color, layout & size a...

	g. No Diving Sign Tile: Adjacent to each depth marker, provide international symbol "No Diving" sign tile.
	h. Tile Mortar and Grout: As specified in Division 09 Section “Tiling”.
	i. Sealant and Backup Material: See Division 07 Section “Joint Sealants”.
	j. Precast Concrete Pool Coping: Precast concrete, wet pour, white, 12" wide x minimum 24” long bull nosed coping stone with raised slip resistant pattern on upper surface.  Provide one piece radius corners.

	3. Finish Plaster Mix: White marble, white waterproof cement and bonding agent.

	C. Filter System:
	1. Pressure Filters:
	a. Approved Manufacturers or approved substitution.
	b. Filter Systems: As approved by Engineer for sand filters at flow rates of 20 GPM per square foot of filter area, and comply with applicable code requirements.
	c. Filter or Filter Battery: Stainless steel or fiberglass hi-rate pressure sand filters.
	d. Include with each filter top mounted influent pressure gauge, reading 0 to 60 psi, manual air release valve, multi-port dial valve, backwash site glass and transparent dome top.

	2. Filter Media: Sand, with an effective size of 0.45 to 0.55 mm with uniformity coefficient of 1.6 maximum.
	3. Filter Face Piping:
	a. Pipe, valves and fittings shall make a complete unit or battery from inlet to outlet.
	b. Arrange piping to carry out operations of filtering, backwashing and by-pass of filter for pool draining.
	c. Face Pipe and Fittings: PVC SCH 80 or as approved.


	D. Filter Equipment Room:
	1. Self Contained Filter Equipment Room shall be provided for swimming pools as required per detailed design by Contractor.
	2. Complete self-contained, pre-plumbed filter system enclosed in a fiberglass equipment cabinet. Fiberglass cabinet will have access roof-doors for ease of service and maintenance of equipment. Provide aluminum grate for cross ventilation with fiberg...
	3. All valves, gauges, flowmeters, filters, pumps, chemical feeders and water level controllers are included. The pumps shall be prewired to the electric control panel. Provide prewired motor starter if applicable.  The system shall be tested at the m...
	4. Provide Flow Meters.

	E. Water Treatment System:
	1. Provide the following as per Codes and Standards to meet the requirements.
	a. Chemical Feeder as approved.
	b. Chemicals.
	c. Test Kit.


	F. Pool Heaters:
	1. Size for pool as shown on the Drawings, complete. Design based on maintaining a temperature of 80 PoPF for pool.
	2. Heaters must be A.S.M.E coded and labeled. Furnish in line thermometer with 2PoPF intervals and a minimum range of 60 to 120 PoPF.

	G. Recirculating Pump and Motor:
	1. Pumps:
	a. Pumps of Approved Manufacturers.
	b. Self priming unit with hair and lint strainer capable of delivering the designated GPM at the designated head during the filtering operation without overloading along the full length of the pump curve.

	2. Pump Motors:
	a. Energy efficient, UL listed.
	b. Electrical Characteristics: As shown on Drawings.


	H. Valves and Piping:
	1. Coordinate with Division 22, 26 and 33 and provide piping within filter room, Pool fill line, Filtered water supply piping to pool, Fittings for PVC pipe, Valves and Pipe Joints.
	2. Piping: Polyvinyl chloride (PVC) composition; ASTM D1784 or ASTM D1785, Schedule 40 or 80.
	3. Cement: ASTM D2564.
	4. Provide check and ball valves as required; by same manufacturer when practical.
	5. Valve connections: Suitable for connection of adjoining pipe; of pipe size values.
	6. Hangers and Supports: Sized to project conditions.

	I. Pool Fittings, Lights and Equipment Accessories:
	1. Swimming pool lighting, equipment, grounding and other required electrical installations shall be NEC article 680.
	2. Contractor to revise the electrical drawings per approved detailed design of swimming pool.
	3.  Compatible with pool system components.
	4. Sized to code requirements; ensure proper hydraulic balance.
	5. Provide Floor Inlet, Pool Wall Inlet, Auto Water Level Control, Hydrostat Valve, Hydrostat Tube, Skimmer, Fill Spout, Pool Main Drain Sump, Pool Main Drain Grate and Collector Tank as required per detailed design approved by Engineer. Stainless ste...
	6. Provide Underwater Lights (Coordinate with Section 265100)
	7. Provide Deck Fittings like Stainless Steel Grab Rail, Stainless Steel Ladder, etc as required.
	8. Provide Maintenance Accessories like Vacuum Head, Thermometer, Test Kit, Squeegee, Telescopic Pole, etc.
	9. Provide Safety Accessories like Life Buoy, Throw Line with Floating Ball, Life Hook, Life Hook Pole, Life Hook Pole Adapter, Spine Board with Ties, First Aid Kit, etc.

	J. Deck Drain System:
	1. Deck Drain System from Approved Manufacturers.
	2. Material:
	a. Heavy wall, bondable, non-corrosive PVC
	b. Provide all nailing clips, couplers and fittings, end adapters, clean-out plugs and protective tape over drain surface.


	K. Site Furniture:
	1. Under water sun-bed (sun-bathing area) partly underwater sun-beds along Swimming Pool with a depth of 0.45 to 0.60m of water level.
	2. Common Sun Beds: Located at main pool deck.
	3. Water Falls: Waterfalls Cascading waterfalls. Design as per Drawings.
	4. Gazebo, Aluminum Trellis and Other Shading Structures (Where needed): Located in random areas serves as refuge from heat of sun & pocket area for rest. Refer to Drawings for design.



	PART 3 – EXECUTION
	PART 3 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	3.1 EXAMINATION
	A. Examine areas in which work is to be performed. Report in writing to Owner's Representative all prevailing conditions that will adversely affect satisfactory execution of work. Do not proceed with work until unsatisfactory conditions have been corr...
	B. Starting work constitutes acceptance of the existing conditions and this Contractor shall then, at his expense, be responsible for correcting all unsatisfactory and defective work encountered.

	3.2 PREPARATION
	A. Perform earthwork and dewater excavation in compliance with Division 31 Section “Earthwork”.
	B. Coordinate trench for system as specified in Division 31 Section “Earthwork”, and provide system as specified in Division 33 Section “Water Utility Distribution Piping”.

	3.3 INSTALLATION
	A. Formwork and Reinforcement:
	1. Install form work to lines and profiles shown.  Brace forms for work to prevent movement during concrete placing operations.
	a. Allow other trades sufficient time for installation of equipment and materials which must be fastened to forms.
	b. Clean form surfaces prior to concrete placing operations.
	c. Place reinforcing steel.  Steel shall be free from dirt, rust, oil, paint and mill scale.
	d. Securely wire tie steel at points where bars cross.  Stagger splices and laps.
	e. Install gauging wires to establish thickness of finish work.
	f. After placing pool reinforcing, but before placing concrete, confirm that grounding circuits have been provided by the electrical trades to steel reinforcement, grab rails, and hand rails.  No concrete shall be placed until this requirement has bee...


	B. Concrete:
	1. Placing of Gunite and Shotcrete: Conform to the applicable code requirements.
	2. Gunite:
	a. Mixing: Mix dry in batch mixing machine for a period of not less than 1 minute
	b. Mix and Strength: As specified in Part 2.

	3. Shotcrete:
	a. Mixing Time: Mixing time for materials delivered by ready-mix trucks to the job site shall not exceed two hours or 250 revolutions of the drum, whichever comes first.  When additional water is added, drum shall be rotated a minimum of 30 additional...

	4. Placing Concrete:
	a. Place concrete against original undisturbed soil, thoroughly compacted earth.
	b. Remove all loose, fine aggregate or rebound from surfaces receiving concrete before placing succeeding layers.  Whenever possible, first layer shall entirely cover reinforcing steel to secure it in proper position.
	c. Where new concrete is applied against existing concrete, thoroughly clean the existing surface and drench with water at least twice on the day before placing new concrete.  Surfaces upon which concrete will be applied shall be sufficiently damp to ...
	d. Concrete deposited on vertical surfaces shall be shot at right angle to surface starting at the bottom and continuing upward.  Build up in layers of a thickness that will not slump, allowing sufficient time between placing of layers for initial set...

	5. Finishing:
	a. When thickness and planes outlined by forms and gauging wires have been reached, rod surfaces to true lines.  After rodding, remove gauging wires.  Finish all exposed surfaces to straight and true lines.
	b. Finish: Gun finish as left by nozzle.

	6. Continuously moisture cure for no less than 7 days.

	C. Equipment:
	1. Install all equipment where shown on the Drawings.
	2. Flow Meters: Install in straight run of pipe having a minimum length of 10 pipe diameters upstream and 4 pipe diameters downstream and in a position that can be easily read by operator.
	3. Chemical Feed Injection: Injection points:  Locate downstream from all filter room equipment.

	D. Deck Drain System:
	1. Install deck drain system in strict accordance with manufacturer's recommendations and written instructions.
	2. Grade subsoil, sloping it toward drain location.  Attach nailing clips and place drain over the stakes. Use couplers to ensure a straight even line.  After aligning, nail firmly to stakes.
	3. Insert adapter.  Install Clean-out.  Place concrete and trowel gradual slope to drain.  After concrete has set, install end plug.
	4. Coordinate removal of protective tape with deck finish coating application.

	E. Piping:
	1. Cut all pipe with mechanical cutter without damage to pipe.
	2. Placing and Laying: Inspect pipe for defects before installation.  Clean the interior of pipe thoroughly of foreign matter and keep clean during laying operation.  Pipe shall not be laid in water or when trench conditions are unacceptable as determ...
	3. Threaded Joints: After cutting and before threading the pipe shall be reamed and shall have burrs removed.  Screw joints shall be made with graphite or inert filter and oil or with an approved graphite compound applied to male threads only.  Thread...
	4. Solvent welded joints shall be made in accordance with the manufacturer's printed instructions and the following minimum standards:
	a. Fittings shall fit easily on the pipe before applying cement.  The outer surface area of pipe and inner wall of fitting shall be dry and clean.  Cleaner is to be applied to the outer surface of the pipe and to the inner surface of the fitting.  Cem...
	b. Joints shall remain undisturbed for a minimum of 10 minutes from time of jointing the pipe and fitting.  If necessary to apply pressure to a newly made joint, limit to 10% of rated pipe pressure, during the first 24 hours after the joint has been m...
	c. Full working pressure shall not be applied until the joints have set for a period of 24 hours.
	d. Make provisions for expansion and contraction by way of swing joints or snaking.
	e. Protect plastic pipe from exposure to aromatic hydro-carbons, halogenated hydro-carbons, and most of esters and ketones that attack the material.  Protect all pipe from mechanical damage and long exposure to sunlight during storage.

	5. Install piping without cross connections or inter-connection between distribution supply for drinking purposes and the swimming pool that will permit a backflow of water into the potable water supply.  Pipe openings shall be closed with caps or plu...
	6. Filter Face Piping: Arrange to carry out operations of filtering backwashing and filter draining.
	7. Valve Identification: Label all valves.
	8. Testing and Flushing:
	a. Pressure Piping: After the pipe is laid, the joints completed, and the trench partially backfilled leaving joints exposed for examination, subject new lines to a hydrostatic pressure per code requirements.  Joints shall remain watertight under this...
	b. Gravity Lines: A water test shall be applied to all gravity drain piping system, either in their entirety or in sections.  All openings shall be tightly plugged and each system filled with water and tested with at least a 10 foot head of water.  Wa...
	c. Flushing: Pipelines leading to the pool shall be thoroughly flushed clean with chlorinated water before the pool is filled and placed in use.


	F. Plaster Finish:
	1. Finish concrete surfaces in pool with a wood float finish to a smooth consistent finish acceptable to Owner's Representative.
	2. Fill uneven surfaces and depressions with manufacturer's recommendations.
	3. Wash all pool surfaces thoroughly with a dilute solution of muriatic acid and flush with fresh water to assure a clean surface free of loose materials, dust, and foreign matter.
	4. Plaster Installation: Apply in accordance with manufacturer’s installation instructions.
	5. Tile Installation: Where shown on the Drawings.  Use setting materials and grout in accordance with the requirements specified in Division 09 Section “Tiling”.
	6. Plaster Installation:
	a. Apply in two coats using the double back method

	7. Trowel to a smooth, dense, impervious surface free of stains and of a uniform white color consistency.
	8. Fill pool as plaster work progresses.


	3.4 TILE INSTALLATION
	A. Where shown on Drawings, use setting materials and grout in accordance with Division 09 Section “Tiling”.
	3.5 FIELD QUALITY CONTROL
	A. Gunite Shotcrete Work:
	1. Compressive Strength Test: Take 1 sample for pool floor construction and 1 sample for wall construction but no less than a minimum test per code requirements.
	2. Submit copy of test results to Owner’s Representative.

	B. Water Treatment:
	1. Obtain a chemical analysis of the source/make-up water supply and submit to Owner's Representative.  Include the following:
	a. Total alkalinity/ppm.
	b. Calcium hardness/ppm.
	c. Chlorine/ppm
	d. pH.
	e. Iron.
	f. Copper.

	2. Treat and balance pool water prior to turnover of pool to Owner.

	C. Piping Testing:
	1. After installation and before covering piping, test to minimum 20 PSI pressure for 12 hours.
	2. If necessary, repair leaks and retest. Do not cover piping until proven watertight.
	3. Furnish test results prior to covering piping.

	D. Flushing: Flush completed piping with clean water prior to making final connections.

	3.6 ADJUSTING
	A. Adjust pool system for proper operation through all cycles.

	3.7 CLEANING
	A. Clean pool, equipment and related surfaces. After completing installation, inspect exposed finishes and repair damaged finishes.

	3.8 DEMONSTRATION
	A. Demonstrate proper operation and maintenance of pool system to Owner.
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	142100 - Electric Traction Elevators
	PART1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes electric traction passenger and service elevators.
	B. Related Requirements:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary use of elevators for construction purposes
	2. Division 03 Section "Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring devices in concrete.
	3. Division 04 Section "Unit Masonry" for setting sleeves, inserts, and anchoring devices in masonry and for grouting elevator entrance frames installed in masonry walls.
	4. Division 05 Section "Metal Fabrications" for the following:
	a. Attachment plates and angle brackets for supporting guide-rail brackets
	b. Divider beams.
	c. Hoist beams.
	d. Structural-steel shapes for subsills.
	e. Pit ladders.
	f. Cants in hoist ways made from steel sheet.

	5. Division 05 Section "Pipe and Tube Railings" for railings between adjacent elevator pits
	6. Division 09 painting Sections for field painting of hoist way entrance doors and frames.
	7. Division 09 Section "Tiling and Stone Tiling" for finish flooring in elevator cars
	8. Division 22 Section "Sump Pumps" for sump pumps, sumps, and sump covers in elevator pits.
	9. Division 26 Sections for electrical service for elevators to and including disconnect switches at machine room door / in control closet.
	10. Division 27 Section "Communications Horizontal Cabling" for telephone service for elevators and for Internet connection to elevator controllers for remote monitoring of elevator performance.
	11. Division 28 Section "Digital, Addressable Fire-Alarm System" for smoke detectors in elevator lobbies to initiate emergency recall operation and heat detectors in shafts and machine rooms to disconnect power from elevator equipment before sprinkler...


	1.3 ALLOWANCES
	A. Elevator Car Allowances:  Provide finished passenger and service elevator cars under the Elevator Car Allowance specified in Division 1 Section "Allowances" Allowance includes furnishing and installing the following:
	1. Car wall finishes including trim.
	2. Car floor finishes.
	3. Car ceiling finishes.
	4. Car and hoist way door finishes.
	5. Car door sills
	6. Car light fixtures
	7. Handrails
	8. Cutouts and other provisions for installing elevator signal equipment in cars.


	1.4 DEFINITIONS
	A. Definitions in ASME A17.1/CSA B44 apply to work of this Section.
	B. Service Elevator: A passenger elevator that is also used to carry freight

	1.5 ACTION SUBMITTALS
	A. Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and similar information. Include product data for car enclosures, hoist way entrances, and operation, control, and signal systems.
	B. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.
	C. The elevator shall be designed, supplied, installed, tested and commissioned by a manufactures to the Engineer’s approval.
	D. Shop Drawings:
	1. Include plans, elevations, sections, and large-scale details indicating service at each landing, machine room layout, coordination with building structure, relationships with other construction, and locations of equipment.
	2. Indicate maximum dynamic and static loads imposed on building structure at points of support, and maximum and average power demands.

	E. Samples for Initial Selection: For finishes involving color selection
	F. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements

	C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoist way, pit, and machine room control closet layout and dimensions, as shown on Drawings, and electrical service, as shown and specified, are adequate for elevator system...
	D. Sample Warranty: For special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For elevators to include in emergency, operation, and maintenance manuals and wiring of the Electrical and mechanical system have to be delivered to the owner engineer.
	1. In addition to items specified in Division 1 Section "Operation and Maintenance Data," include  diagnostic and  repair  information available  to  manufacturer's and  Installer's maintenance personnel.

	B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities having jurisdiction for normal, unrestricted elevator use.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Generally: Supply loose equipment, spare parts and accessories as required for normal operation and routine maintenance of the systems. Supply is to include, but is not limited to, the following:
	1. Loose Equipment: Operating handles, emergency brake release keys and the like.
	2. Spare Parts: One complete set of main contacts and control coil for each type of power contactor, solid-state PC cards, contacts and control coils for each type of control relay, two each of transistors, diodes, rectifiers, resistors, etc. used in ...
	3. Tools and Accessories: Tools and equipment required for routine checking, maintenance, testing, and control of installations, with appropriate portable measuring and test instruments.

	B. Identification: Parts are to be packed in sealed plastic bags with identifying labels and factory part list numbers.

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications: Elevator manufacturer.
	B. Source Limitations: Obtain elevators from single manufacturer.
	1. Major elevator components, including driving machines, controllers, signal fixtures, door operators, car frames, cars, and entrances, shall be manufactured by single manufacturer.
	2. All Elevator accessories have to be from the manufactures of elevator.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle materials, components and equipment in manufacturer's protective packaging. Store materials, components, and equipment off of ground, under cover, and in a dry location

	1.11 COORDINATION
	A. Coordinate installation of sleeves, block outs, elevator equipment with integral anchors, and other items that are embedded in concrete or masonry for elevator equipment. Furnish templates, sleeves, elevator equipment with integral anchors, and ins...
	B. Coordinate locations and dimensions of other work relating to electric traction elevators including pit ladders; sumps and floor drains in pits; entrance subsills; electrical service; and electrical outlets, lights, and switches in hoist ways, pits...

	1.12 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace elevator work that fails in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, operation or control system failure, including excessive malfunctions; performances below specified ratings; excessive wear; unusual deterioration or aging of materials or finishes; unsafe conditions; need ...
	2. Warranty Period: 3 year from date of Substantial Completion
	a. 5 years for motors
	b. 3 years for cabined accessories
	c. 3 years for pit accessories
	d. 3 years for control accessories




	PART2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements.

	2.2 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with ASME A17.1/CSA B44.
	B. Accessibility Requirements: Comply with Section 407 in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and with ICC A117.1
	C. Seismic Performance: Elevator system shall withstand the effects of earthquake motions determined according to the Uniform Building Code 1997 Zone 2A and shall comply with elevator safety requirements in ASME A17.1/CSA B44.
	1. The term "withstand" means "the system will remain in place without separation of any parts when subjected to the seismic forces specified and the system will be fully operational after the seismic event."
	2. Provide earthquake equipment required by ASME A17.1/CSA B44.
	3. Elevator Component Importance Factor: 1.5 for the Air Traffic Control Tower elevators and 1.0 for the rest of the project’s elevators.


	2.3 ELEVATORS
	A. Elevator System, General: Manufacturer’s standard elevator systems. Unless otherwise required, manufacturer's standard components shall be used, as included in standard elevator systems and as required for complete system.
	B. Elevator Description:
	1. Group Number: as per the design drawings.
	2. Elevator Numbers: as per the design drawings.
	3. Emergency Elevator Numbers:   as per the design drawings. In general, at least one elevator per each elevator duct shall be connected to emergency supply.
	4. Service Elevator Numbers: as per the design drawings.
	5. Machine Location:  Machine room above hoist way or Hoist way; no machine room are provided as shown on drawings.
	6. Machine Type: Gearless traction according to machine room location and elevator speed.
	7. Motor have to be 3- phase 400V/60 HZ
	8. Accessories of the car have to be 1-Phase 230 V
	9. Rated Load:  as per the design requirements and traffic calculations subject to the Engineer’s approval.
	10. Freight Loading Class for Service Elevator(s): Class A.
	11. Rated Speed: (1.0 m/s) minimum and as per the design requirements.
	12. Operation System: Selective-collective automatic operation for single elevators, while Group automatic operation , Group automatic operation with demand-based dispatching, and Destination-based group automatic operation for multiple elevators (acc...
	13. Auxiliary Operations:
	a. Standby power operation
	b. Standby-powered lowering
	c. Battery-powered lowering
	d. Earthquake Emergency Operation: Comply with requirements in ASME A17.1/CSA B44
	e. Automatic dispatching of loaded car
	f. Nuisance call cancel
	g. Priority service at all floors as per the design drawings/ requirements
	h. Independent service for all cars in group
	i. Loaded-car bypass
	j. Distributed parking

	14. Security Features: Card-reader operation (as required for special floors access to control the operation of the elevators passing through different security zones as per the design drawings/ requirements), Keyswitch operation,   Keypad operation, ...
	15. Hoist way Entrances:

	C. As per specified in design drawing and Subject to compliance with requirements

	2.4 TRACTION SYSTEMS
	A. Elevator Machines: Variable-voltage, variable-frequency, ac-type hoisting machines and solid- state power converters.
	1. Regenerated power have to be absorbed by resistors. (Or As Agreed by client Representative in Site)

	B. Fluid for Hydraulic Buffers: If using hydraulic buffers, use only fire-resistant fluid.
	C. For accident Shock absorption using:
	1. Hydraulic buffers
	2. Zippers
	3. Rubbers

	D. Inserts: Furnish required concrete and masonry inserts and similar anchorage devices for installing guide rails, machinery, and other components of elevator work. Device installation is specified in another Section.
	E. Machine Beams: Provide framing to support elevator hoisting machine and deflector sheaves from the building structure. Comply with Division 05 Section "Metal Fabrications" for materials and fabrication.
	F. Car Frame and Platform: Bolted- or welded-steel units.
	G. Guides: Roller guides or polymer-coated, non-lubricated sliding guides. Provide guides at top and bottom of car and counterweight frames.
	H. The lift contractor is responsible for the following:
	1. Interface unit for fire alarm and BMS (IF FOUND)
	2.  Signs for Motor room
	3. Telephone AND Data link


	2.5 OPERATION SYSTEMS
	A. General: Provide manufacturer's standard microprocessor operation systems as required to provide type of operation.
	B. Group Automatic Operation with Demand-Based Dispatching: Provide reprogrammable group automatic system that assigns cars to hall calls based on a dispatching program designed to minimize passenger waiting time. System automatically adjusts to deman...
	1. Products: Subject to compliance with requirements.

	C. Destination-Based Group Automatic Operation
	1. Products: Subject to compliance with requirements.

	D. Auxiliary Operations: In addition to primary operation system features, provide the following operational features for elevators where required:
	1. Single-Car Standby Power Operation: On activation of standby power, car is returned to a designated floor and parked with doors open.
	2. Car can be manually put in service on standby power, either for return operation or for regular operation, by switches in control panel located at the control room. Manual operation causes automatic operation to cease.
	3. Single-Car Standby-Powered Lowering: On activation of standby power, if car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down.
	4. Single-Car Battery-Powered Lowering: If power fails and car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down. System includes ...
	5. Group Standby Power Operation: On activation of standby power, cars are returned to a designated floor and parked with doors open.  One car is returned at a time, with priority given to loaded cars. If a car cannot be returned after two attempts, i...
	6. Group Standby Power Operation: On activation of standby power, cars are returned, one at a time, to a designated floor and parked with doors open. If a car cannot be returned, it is removed from the system. When all cars have been returned or remov...
	7. Group Battery-Powered Lowering: If power fails, cars that are at a floor remain at that floor, open their doors, and shut down. Cars that are between floors are lowered one at a time to the next floor below, open their doors, and shut down. System ...
	8. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of rated capacity, doors begin closing.
	9. Nuisance Call Cancel: When car calls exceed a preset number while car load is less than a predetermined weight, all car calls are canceled. Preset number of calls and predetermined weight can be adjusted.
	10. Loaded-Car Bypass: When car load exceeds 80 percent of rated capacity, car responds only to car calls, not to hall calls.
	11. Distributed Parking: When cars are not required for response to calls, they are parked with doors closed and distributed in predetermined zones throughout the building. One zone shall include the main floor and adjacent floors; remaining floors sh...
	12. Independent Service:  Key switch in car-control station removes car from group operation and allows it to respond only to car calls. Key cannot be removed from keys witch when car is in independent service. When in independent service, doors close...
	13. Priority Service: Service is initiated by a keys witch, card reader, or remote switch at designated floors as per the design / operator requirement.
	One elevator is removed from group operation and directed to the floor where service was initiated.
	14. On arriving at the floor, elevator opens its doors and parks and a lighted sign directs passengers to exit elevator. Car is placed in operation by selecting a floor and pressing door close button or by operating keys witch to put car in independen...

	E. Security Features: Provide the following security features, where required.  Security features shall not affect emergency firefighters' service.
	1. Card-Reader Operation: System uses card readers at car-control stations to authorize calls. Security system determines which landings and at what times calls require authorization by card reader. Provide required conductors in traveling cable and p...
	a. Security access system equipment is specified in Division 28 Section "Access Control."

	2. Keys witch Operation: Push buttons are activated and deactivated by security keys witches at car-control stations. Key is removable only in deactivated position.
	3. Keypad Operation: Allows each landing to be restricted or unrestricted.    When a restricted landing button is pressed, a "Restricted Floor" lamp lights and remains lit until landing access code has been entered into a keypad or predetermined time ...
	a. Access codes are programmed at each car operating panel using a security keys witch. Keypad operation can be activated and deactivated by security keyswitch at main landing.



	2.6 DOOR REOPENING DEVICES
	A. Infrared Array: Provide door reopening device with uniform array of 36 or more microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of one or more light beams shall cause doors to stop and reopen.
	B. Doors have to be Reopening when door drive signs maintained Torque.
	C. Nudging Feature: After car doors are prevented from closing for predetermined adjustable time, through activating door reopening device, a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy.

	2.7 CAR ENCLOSURES
	A. As per specified in design drawing and Subject to compliance with requirements

	2.8 HOISTWAY ENTRANCES
	A. Hoist way Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-frame hoist way entrances complete with track systems, hardware, sills, and accessories. Frame size and profile shall accommodate hoist way wall construction
	B. Fire-Rated Hoist way Entrance Assemblies: Door and frame assemblies shall comply with NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on testing at as close-to-neutral pressur...
	1. Fire-Protection Rating: 1-1/2 hours insert rating.

	C. Materials and Fabrication: As per specified in design drawing and Subject to compliance with requirements

	2.9 SIGNAL EQUIPMENT
	A. General: Provide hall-call and car-call buttons that light when activated and remain lit until call has been fulfilled. Fabricate lighted elements with LEDs.
	B. Car-Control Stations: Provide manufacturer's standard recessed car-control stations. Mount in return panel adjacent to car door unless otherwise required.
	1. Mark buttons and switches for required use or function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	C. Swing-Return Car-Control Stations: Provide car-control stations mounted on rear of hinged return panel adjacent to car door and with buttons, switches, controls, and indicator lights projecting through return panel but substantially flush with face...
	1. Mark buttons and switches for function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	D. Emergency Communication System: Two-way voice communication system, with visible signal, which dials preprogrammed number of monitoring station and does not require handset use.  System is contained in flush-mounted cabinet, with identification, in...
	E. Firefighters' Two-Way Telephone Communication Service: Provide flush-mounted cabinet in each car and required conductors in traveling cable for firefighters' two-way telephone communication service specified in Division 28 Section “Digital, Address...
	F. Car Position Indicator: Provide illuminated, digital-type car position indicator, located above car door or above car-control station. Also, provide audible signal to indicate to passengers that car is either stopping at or passing each of the floo...
	G. Hall Push-Button Stations: Provide one hall push-button station at each landing for each single elevator or group of elevators, but not less than one station for each four elevators in a group.
	1. Provide manufacturer's standard wall-mounted units.
	2. Equip units with buttons for calling elevator and for indicating desired direction of travel. For destination based systems, provide a signaling system to verify floor selection, where destination registration is required, and to direct passengers ...
	3. Provide telephone jack in each unit for firefighters' two-way telephone communication service specified in Division 28 Section "Digital, Addressable Fire-Alarm System."

	H. Standby Power Elevator Selector Switches: Provide switches, as required by ASME A17.1/CSA B44. Adjacent to switches, provide illuminated signal that indicates when normal power supply has failed.
	I. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position indicators for each elevator, clearly labeled with elevator designation; include illuminated signal that indicates when elevator is operational and when it is at t...
	J. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with text and graphics as required by authorities having jurisdiction, indicating that in case of fire, elevators are out of service and exits should be used in...

	2.10 FINISH MATERIALS
	A. As per specified in design drawing and Subject to compliance with requirements

	2.11 CENTRAL MONITORING SYSTEM
	A. Generally: Provide a central monitoring system capable of monitoring all the operational functions and record the events. System shall be able to monitor elevators, escalators, moving walkways, dumbwaiters and any other specified conveying system. ...
	B. System shall use an open protocol and architecture to which conveying systems manufacturers shall comply in terms of integration, interface, and real-time monitoring capability of operational functions and recording the events. System shall be capa...
	C. The system shall be capable of ensuring, at least, the following features:
	D. System shall consist, in addition to the central equipment, of workstations (number depending on manufacturer’s standard), etc.
	E. Interfacing: Proposed system shall be capable of interfacing with all existing equipment. Inter- facing points shall be identified.
	F. Integration: Manufacturer shall provide software integration, as an option, from the central monitoring system to the proposed BMS (IF FOUND).
	G. BMS (IF FOUND) interface: Elevators central monitoring system shall interface to the Management Level Network through a BACnet/IP to third party gateway. The gateway shall be provided by the elevators supplier and shall be connected into the Manage...
	The BMS (IF FOUND) contractor shall obtain a list of the BACnet object IDs/names from the elevators supplier.

	2.12 SAFETY EQUIPMENT
	A. Over Travel: Over travel limit switches shall be provided at the top and bottom of the terminal landings, to disconnect the power supply and apply brakes to bring the car to safe stop position in the event of an over travel in either direction.
	B. Evacuation Devices: Provision shall be made to move the car automatically and / or manually from the controller, to a nearest landing in either direction (depending on load conditions) to facilitate evacuation of passengers during the power failure.
	C. Fireman Emergency Operation: Fireman emergency operation key switch shall be installed near the entrance on the main landing and shall operate any one of the elevators under conditions of emergency, in the event of fire.
	D. Fire Detection Operation: A potential free contact provided in each lift controller to be connected to the building Fire Alarm System that will initiate all lifts to ground with open doors and shut down in case of a fire.


	PART3 - EXECUTION
	3.1 EXAMINATION
	A. Examine elevator areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	Examine hoist ways, hoist way openings, pits, and machine rooms as constructed; verify critical dimensions; and examine supporting structure and other conditions under which elevator work is to be installed.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions.

	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing: On completion of elevator installation and before permitting elevator use (either temporary or permanent), perform acceptance tests as required and recommended by ASME A17.1/CSA B44 and by governing regulations and agencies.
	B. Operating Test: Load each elevator to rated capacity and operate continuously for 30 minutes over full travel distance, stopping at each level and proceeding immediately to the next. Record temperature rise of elevator machine during 30-minute test...
	C. Advise Owner, Construction Manager, and authorities having jurisdiction in advance of dates and times that tests are to be performed on elevators.

	3.4 PROTECTION
	A. Temporary Use: Comply with the following requirements for each elevator used for construction purposes:
	1. Provide car with temporary enclosure, either within finished car or in place of finished car, to protect finishes from damage.
	2. Provide strippable protective film on entrance and car doors and frames.
	3. Provide padded wood bumpers on entrance door frames covering jambs and frame faces.
	4. Provide other protective coverings, barriers, devices, signs, and procedures as needed to protect elevator and elevator equipment.
	5. Do not load elevators beyond their rated weight capacity.
	6. Engage elevator Installer to provide full maintenance service. Include preventive maintenance, repair or replacement of worn or defective components, lubrication, cleanup, and adjustment as necessary for proper elevator operation at rated speed and...
	7. Engage elevator Installer to restore damaged work, if any, so no evidence remains of correction.  Return items that cannot be refinished in the field to the shop, make required repairs and refinish entire unit, or provide new units as required.


	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate, adjust, and maintain elevator(s).
	B. Check operation of elevator with Owner’s personnel present before date of Substantial Completion and again not more than one month before end of warranty period. Determine that operation systems and devices are functioning properly.

	3.6 MAINTENANCE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 36 months' full maintenance by skilled employees of elevator Installer. Include monthly preventive maintenance, repair, or replacement of worn or de...
	1. Perform maintenance during normal working hours.
	2. Include 24-hour-per-day, 7-day-per-week emergency callback service with response time of two hours or less.




	210513 - Common Motor Requirements for Fire Suppression Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.
	B. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40  C and at altitude of 7T1000 m7T above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering ...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multi-Speed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multi-Speed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Re-greasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	K. Enclosure Material: Cast iron for motor frame sizes 324T  and larger; rolled steel for motor frame sizes smaller than 324T .

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motor Used with Reduced-Voltage and Multi-Speed Controllers: Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motor Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multi-Speed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset whe...


	PART 3 -  EXECUTION (NOT USED)

	210517 - Sleeves and Sleeve Seals for Fire-Suppression Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems.”
	4. Division 21 Section “Fire-Suppression Standpipes.”
	5. Division 21 Section “Electrical Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 – PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel collar; zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped and smooth outer surface with nailing flange for attaching to wooden forms.

	2.2 SLEEVE-SEAL SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates: Carbon steel or Stainless steel.
	3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating or Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Presealed Systems.

	B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match piping OD.

	2.4 GROUT
	A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink; recommended for interior and exterior applications.
	C. Design Mix: 6T34.5-MPa6T, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 – EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 6T25-mm6T annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs and concrete walls as new slabs and walls are constructed.
	1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
	2. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 6T50 mm6T above finished floor level.

	3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 6T6.4-mm6T annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for size, depth, and location of joint. Comply with requirements for sealants specified in Division 07 Section "Joint Sealants."

	E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Division 07 Section "P...

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assemble sleeve-seal system components, and install in annu...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.

	3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls Above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves and Galvanized-steel-pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.


	3. Concrete Slabs above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-pipe sleeves.

	4. Interior Partitions:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-sheet sleeves.





	210518 - Escutcheons for Fire-Suppression Piping
	PART 1 – GENERAL
	1.1   RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Foam-Water Systems.”
	3. Division 21 Section “Fire-Suppression Standpipes.”
	4. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	5. Division 21 Section “Electric Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 - PRODUCTS
	2.1 ESCUTCHEONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and setscrew fastener.
	C. One-Piece, Deep Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	D. One-Piece, Stamped Steel Type: With chrome-plated finish and spring-clip fasteners.
	E. Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with concealed hinge and setscrew.
	F. Split-Plate, Stamped Steel Type: With chrome-plated finish, concealed and exposed-rivet hinge and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
	B. Split-Casting Floor Plates: Cast brass with concealed hinge.


	PART 3 – EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings and finished floors.
	B. Install escutcheons with ID (inside diameter) to closely fit around pipe, tube, and insulation of piping and with OD (outside diameter) that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	d. Bare Piping in Unfinished Service Spaces:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	e. Bare Piping in Equipment Rooms:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	210520 - Hangers and Supports for Fire Protection Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Pipe rings.
	4. Concrete anchors.
	5. Fasteners.
	6. Pipe stands.
	7. Equipment supports.
	8. Hanger rods.

	B. Related Sections:
	1. Division 21 Section “Wet Pipe Sprinkler Systems.”


	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Utilize an installer having demonstrated experience on projects of similar size and complexity and possessing documentation proving successful completion of sprinkler system training.
	B. Hangers and supports for fire protection piping shall be listed and labeled by Underwriters Laboratories and FM Global.
	C. Steel pipe hangers and supports shall have the manufacturer’s name, part number, and applicable size stamped in the part itself for identification.
	D. Hangers and supports shall be designed and manufactured in conformance with MSS SP 58.
	E. Supports for sprinkler piping shall be in conformance with NFPA 13.
	F. Regulatory Requirements and Approvals: Provide hangers and supports that comply with requirements of the following:
	1. NFPA 13, “Standard for the Installation of Sprinkler Systems.”
	2. NFPA 14, “Standard for the Installation of Standpipe and Hose Systems.”
	3. NFPA 2001, “Clean Agent Fire Extinguishing Systems.”
	4. NFPA 11, “Deluge Foam-Water Sprinkler Systems and Foam-Water Spray Systems.”
	5. NFPA-16, “Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.

	G. Certifications: Provide letters of certification as follows.
	1. Installer will utilize skilled workers holding a trade qualification license or equivalent or apprentices under the supervision of a licensed tradesperson.

	H. The components of hanger assemblies that directly attach to the pipe or to the building structure except steel hanger rods shall be listed by UL and approved by FM Global.
	I. Non-ferrous components that have been proven by fire tests to be adequate for hazard application shall be listed for the purpose.
	J. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer / supplier but in no case less than one year ...

	1.4 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings, include rated capacities and include section modules information for trapeze hangers.
	B. Shop Drawings: All hanger types and locations shall be indicated on the shop drawings.

	PART 2 – PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	2.2 HANGERS AND SUPPORT PIPING
	A. Trapeze Hangers:
	1. The minimum size of steel angle or pipe span between purlins or joists shall be such that section modulus shall not exceed section modulus of trapeze member as shown in the NFPA-13.

	B. The trapeze member shall be secured to prevent slippage.
	C. All components of each hanger assembly that attaches to the trapeze member shall be sized to support the suspended sprinkler pipes in accordance with NFPA-13.
	D. Any other sizes or shapes giving greater section modulus shall be acceptable.

	2.3 HANGER RODS
	A. Hanger rods shall be of 8mm diameter for pipes 25-100 mm diameter and 13 mm diameter for pipes 150 – 250 mm diameter except where pitch of the branch line pipes is 150 mm in 300 mm or greater.

	2.4 FASTENERS IN CONCRETE
	A. The listed inserts in concrete and listed post-installed anchors to support hangers shall be used for mains and branch lines.
	B. Post-installed anchors shall not be used in cinder concrete except for branch lines where the post-installed anchors are alternated with through-bolts or hangers attached to beams.
	C. Post-installed anchors shall be installed in a horizontal position in the sizes of concrete beams.
	D. Holes for post-installed anchors in the side of beams shall be above the centerline of the beam or above the bottom reinforcement steel rods.
	E. Holes for post-installed anchors used in the vertical position shall be drilled to provide uniform contact with the shield over its entire circumference.
	F. The depth of the post-installed anchor hole shall not be less than specified for the type of shield used.

	2.5 POWDER DRIVEN STUDS
	A. Powder-driven studs, welding studs and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increase couplings shall be attached directly to the powder-driven studs.

	2.6 FASTENERS IN STEEL
	A. Powder-driven studs, welding studs, and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increaser couplings shall be attached directly to the powder-driven studs or welding studs.
	D. Welding studs or other hanger parts shall not be attached by welding to steel less than U.S. Standard, 12 gauge 7T2.78 mm7T.

	2.7 COPPER TUBING SUPPORTS
	A. Hangers shall be sized to fit copper tubing outside diameters.
	1. Adjustable steel swivel ring (band type) hanger.
	2. Malleable iron ring hanger, B-Line B3198RCT or hinged ring hanger.
	3. Malleable iron split-ring hanger with eye socket.
	4. Adjustable steel clevis hanger.


	2.8 ACCESSORIES
	A. Hanger rods shall be threaded at both ends or continuous threaded rods of circular cross section.  Use adjusting locknuts at upper attachments and hangers.  No wire, chain, or perforated straps are allowed.

	2.9 FLEXIBLE SPRINKLER HOSE FITTINGS
	A. Listed flexible sprinkler hose fittings and their anchoring components intended for use in installations connecting the sprinkler system piping to sprinklers shall be installed in accordance with the requirements of the listing, including any insta...
	B. Where flexible hose fittings exceed 1.83 m in length and are supported by a suspended ceiling a hanger(s) attached to the structure shall be required to ensure that the maximum unsupported length does not exceed  7T1.83 m7T.
	C. Where flexible sprinkler hose fittings are used to connect sprinklers to branch lines in suspended ceilings, a label limiting relocation of the sprinkler shall be provided on the anchoring component.
	D. Relocation of flexible sprinkler hose fittings shall only be performed by qualified and licensed individuals.


	PART 3 – EXECUTION
	3.1 HANGERS
	A. Sprinkler piping shall be substantially supported from the building structure, which must support the added load of the water-filled pipe plus a minimum of 7T114 kg7T applied at the point of hanging, except when pipes are supported in accordance wi...
	B. Trapeze hangers shall be used where necessary to transfer loads to appropriate structural members.
	C. Powder-driven studs shall not be used in steel of less than 19mm total thickness.
	D. Fasteners used to support sprinkler system piping shall not be attached to ceiling of gypsum or other similar soft material.
	E. Hangers for supporting copper or steel sprinkler pipes shall be either galvanized or provided with insulating materials.
	F. Sprinkler pipes shall be supported either from the building structure or from the ductwork supports when sprinkler pipes are installed below ductwork provided the ductwork supports are capable of supporting ductwork and load specified in the Paragr...
	G. Distance between a hanger and the centerline of an upright sprinkler shall not be less than 65mm.
	H. Do not support piping from other pipes, ductwork or other equipment that is not in building structure.
	I. The unsupported length between the end sprinkler in a pendent position or drop nipple and the last hanger on the branch line shall not be greater than  7T305 mm7T for steel pipe or  7T152 mm7T for copper pipe.
	J. The cumulative horizontal length of an unsupported armover to a sprinkler, sprinkler drop, or sprig shall not exceed  7T610 mm7T for steel pipe or  7T305 mm7T for copper tube or armover to sprinkler in the pendent portion when the system pressure e...

	3.2 SUPPORT OF RISERS
	A. Risers shall be supported by riser clamps or by hangers located on the horizontal connections within  7T610 mm7T of the centerline of the riser.
	B. Riser clamps supporting risers by means of set screws shall not be used.
	C. Riser clamps anchored to walls using hanger rods in the horizontal position shall not be permitted to vertically support risers.

	3.3 MULTI-STORY BUILDINGS
	A. In multistory buildings, riser supports shall be provided at the lowest level, at each alternate level above, above and below offsets and at the top of the riser.
	B. Supports above the lowest level shall also restrain the pipe to prevent movement by an upward thrust where flexible fittings are used.
	C. The risers offset and/or do not rise from the ground, the first ceiling level above the offset shall constitute the first level of riser support.
	D. Distance between supports for risers shall not exceed  7T7.6 m7T.

	3.4 PIPE STANDS
	A. Pipe stands shall be sized to support a minimum of 5 times the weight of the water-filled pipe, plus 7T114 kg7T.
	B. Where pipe stands are utilized, they shall be approved.

	3.5 CONCRETE INSERTS
	A. Provide inserts for placement in formwork before concrete is poured.
	B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	C. Where concrete slabs form finished ceilings, provide inserts to be flush with slab surface.
	D. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 100mm.

	END OF SECTION 210520


	210548 - Vibration and Seismic Controls
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 DESCRIPTION
	A. Water based fire protection systems shall be protected against damage from earthquakes.  Earthquake bracing and restraints on the piping shall be installed such that spray pattern of the sprinklers are not obstructed.
	B. Listed flexible pipe couplings joining grooved end pipe shall be provided as flexure joints to allow individual sections of piping 6T65 mm6T or larger to move differentially with the individual sections of the building to which it is attached.  Cou...
	C. Flexible couplings for drops to hose lines, rack sprinklers, and mezzanines shall be installed regardless of pipe sizes as follows:
	1. Within 6T610 mm6T of the top of the drop.
	2. Within 6T610 mm6T above the uppermost drop support attachment, where drop supports are provided to the structure, rack, or mezzanine.
	3. Within 6T610 mm6T above the bottom of the drop where no additional drop support is provided.
	4. An approved seismic separation assembly shall be installed where sprinkler piping, regardless of size, crosses building seismic separation joints at ground level and above.  Seismic separation assemblies shall consist of flexible fittings or flexib...


	1.3 SUMMARY
	A. This Section includes the following:
	1. Restraining braces.
	2. Factory finishes.


	1.4 DEFINITITIONS
	A. UBC:  Uniform Building Code.
	B. SDB:  Seismic Design for Building.
	C. SBC:  Saudi Building Code.
	D. ICC ES:  ICC Evaluation Service.

	1.5 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:
	1. Site Class as Defined in the UBC:  Seismic zone.


	1.6 SUBMITTALS
	A. Refer to Division 01 Section “Submittal Procedure”.
	B. Product Data: For the following:
	1. Include rated load, rated deflection and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an evaluation service member of ICC-ES, UBC or SDB and an agency acceptable to Local Civil Defense.
	b. Annotate to indicate application of each product submitted and compliance with requirements.


	C. Delegated-Design Submittal: For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible fo...
	1. Design Calculations: Calculate static and dynamic loading due to equipment weight and operation, seismic forces required to select vibration isolators, seismic restraints, and for designing vibration isolation bases.
	2. Seismic-Restraint Details:
	a. Design Analysis: To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
	b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the restrained items and to the structure. Show attachment locations, methods and spacings.  Identify components, list their strengths, and indicate directions and v...
	c. Pre-Approval and Evaluation Documentation: By an evaluation service member of Uniform Building Code or Seismic Design for Buildings and an agency acceptable to Local Civil Defense, showing maximum ratings of restraint items and the basis for approv...


	D. Welding certificates.
	E. Qualification Data: For professional engineer and testing agency.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to Loca...
	B. Comply with seismic-restraint requirements in the Saudi Building Code and NFPA 13 unless requirements in this Section are more stringent.
	C. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval by another agency acceptable to Local Civil Defense, showing maximum seismic-restraint ratings.  Ratings based on independen...
	E. Comply with all the seismic bracing and earthquake protection requirements of NFPA-13, “Standard for the Installation of Sprinkler Systems.”
	F. Uniform Building Code.
	G. Seismic Design For Building.
	H. Saudi Building Code.
	I. Local Civil Defense.

	PART 2 – PRODUCTS
	2.1 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work.
	B. General Requirements for Restraint Components: Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and wi...
	D. Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod.
	E. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	F. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	G. Resilient Isolation Washers and Bushings: One-piece, molded, oil and water-resistant neoprene, with a flat washer face.
	H. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ...
	I. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for inte...

	2.4 FACTORY FINISHES
	A. Finish:
	1. Manufacturer's standard prime-coat finish ready for field painting.
	2. Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	a. Powder coating on springs and housings.
	b. All hardware shall be galvanized.  Hot-dip galvanized metal components for exterior use.
	c. Baked enamel or powder coat for metal components on isolators for interior use.
	d. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.



	PART 3 – EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	B. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.
	C. Provide minimum of 50 mm clearance for pipes DN 25-65 diameter and 100 mm for pipes DN 100 and larger around pipes extending through walls, floors and foundations including drain and fire department connection.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Comply with all seismic requirements per NFPA-13.
	B. Equipment Restraints:
	1. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 6T3.2 mm6T.
	2. Install seismic-restraint devices using methods approved by an evaluation service member of ICC-ES and an agency acceptable to Local Civil Defense providing required submittals for component.

	C. Piping Restraints:
	1. Comply with requirements in MSS SP-127 and NFPA 13 and NFPA-14.
	2. Space lateral supports a maximum of 6T12 m6T o.c., and longitudinal supports a maximum of 6T24 m6T o.c.
	3. Brace a change of direction longer than6T 3.7 m6T.

	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to Local Civil Defense providing required submittals for component.
	F. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	G. Wire used for restraint shall be located within 6T610 mm6T of a hanger.  The hanger closest to a wire restraint shall be of a type that resists upward movement of a branch line.
	H. Branch lines shall be laterally restrained.  The end sprinkler on a line shall be restrained against excessive vertical and lateral movement.
	I. Where the branch lines are supported by rods less than 6T152 mm6T long measured between the top of the pipe and the point of attachment to the building structure.
	J. Sprigs 6T1.2 m6T or longer shall be restrained against lateral movement.
	K. Drilled-In Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...



	210553 - Identification for Fire Protection and Equipment
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve tags.
	5. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed content for each label.
	D. Valve Schedules: Valve numbering scheme.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each piping system to include in maintenance manuals.

	PART 2 – PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Letter Color: White.
	3. Background Color: Red.
	4. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	5. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	6. Fasteners: Stainless-steel rivets or self-tapping screws.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment-Label Schedule: For each item of equipment to be labeled, on 6TA46T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Sect...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multi-layer, multi-color, plastic labels for mechanical engraving, 6T3.2 mm6T thick, with predrilled holes for attachment hardware.
	B. Letter Color: White.
	C. Background Color: Red.
	D. Maximum Temperature: Able to withstand temperatures up to 6T71  C6T.
	E. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	F. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Pre-printed, color-coded, with lettering indicating service and showing flow direction.
	B. Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe-Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; pipe size; and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size: At least 6T38 mm6T high.

	D. Pipe-Label Colors:
	1. Background Color:  Red.
	2. Letter Color:  White.


	2.4 VALVE TAGS
	A. Valve Tags: Stamped or engraved with 6T6.4-mm6T letters for piping-system abbreviation and 6T13-mm6T numbers.
	1. Tag Material: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Fasteners: Brass beaded chain.
	3. Valve Tag Color: Red.
	4. Letter Color: White.

	B. Valve Schedules: For each piping system, on 6TA46T bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and varia...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.5 WARNING TAGS
	A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size: Approximately 6T100 by 178 mm6T.
	2. Fasteners: Brass grommet and wire.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Yellow background with black lettering.



	PART 3 – EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents and incompatible primers, paints and encapsulants.

	3.2 LABEL INSTALLATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install or permanently fasten labels on each major item of mechanical equipment.
	D. Locate equipment labels where accessible and visible.
	E. Piping Color Coding: Painting of piping is specified in Division 09 Section "High-Performance Coatings."
	F. Stenciled Pipe-Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping system.
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	G. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection excluding short takeoffs.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 6T15 m6T along each run.  Reduce intervals to 6T7.6 m6T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.3 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems.  List tagged valves in a valve-tag schedule.
	B. Valve-Tag Application Schedule: Tag valves according to size, shape and with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
	1. Valve-Tag Size and Shape:
	a. Fire-Suppression Standpipe: 6T38 mm6T, round.
	b. Wet-Pipe Sprinkler System: 6T38 mm6T, round.
	c. Dry-Pipe Sprinkler System: 6T38 mm6T, round.
	d. Foam Water System: 6T38 mm6T, round.
	e. Clean-Agent Fire Extinguishing System: 6T38 mm6T, round.



	3.4 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.  Signage shall be in English and in local language.



	211100 - Facility Fire-Suppression Water Service Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fire-suppression water-service and underground piping and related components outside the building and service entrance piping through wall into the building and private site fire hydrants.
	B. Utility-furnished products that will be furnished to the site, ready for installation.
	C. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for fire-suppression standpipes inside the building.
	2. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe fire-suppression sprinkler systems inside the building.
	3. Division 21 Section "Foam-Water Systems" for AFFF piping.
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps and pressure-maintenance pumps.
	5. Division 21 Section “Common Work Results for Fire Suppression.”


	1.3 REFERENCES
	A. ASME – American Society of Mechanical Engineers:
	1. B16.1 Cast Iron Pipe Flanges and Flanged Fittings
	2. B16.4 Gray Iron Threaded Fittings

	B. ASTM – American Society of Testing and Materials:
	1. A48 Specification for Gray Iron Castings
	2. A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped Zinc - Coated Welded and Seamless (Replaces A120)
	3. A536 Specification for Ductile Iron Castings
	4. B62 Specification for Composition Bronze or Ounce Metal Castings
	5. D2774 Standard Practice for Underground Installation of Thermoplastic Pressure Piping
	6. F417 Standard Specification for Polyethylene (PE) Plastic Pipe (S.D.R. – PR) Based on Outside Diameter
	7. F477 Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	C. AWWA – American Water Works Association:
	1. C11.1 Rubber Gasket Joints for Ductile Iron Pipe and Fittings
	2. C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C105 Polyethylene Encasement for Ductile-Iron Piping for Water and Other Liquids
	4. C110 Ductile-Iron and Gray-Iron Fittings, 75 mm Through 1220 mm, for Water and Other Liquids
	5. C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	6. C115 Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	7. C116 Standard for Protective Fusion-Bonded Epoxy Coating for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service
	8. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water and Other Liquids
	9. C153/A21.53 Ductile-Iron Compact Fittings, 75 mm Through 406 mm, for Water and Other Liquids
	10. C207 Steel Pipe Flanges for Waterworks Service - Sizes 100 mm Through 3,600 mm.
	11. C500 Metal-Seated Gate Valves for Water Supply Service
	12. C502 Dry-Barrel Fire Hydrants
	13. C504 Rubber-Seated Butterfly Valves
	14. C509 Resilient-Seated Gate Valves for Water Supply Service
	15. C512 Air-Release, Air/Vacuum, and Combination Air Valves for Waterworks Service
	16. C515 Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Service
	17. C550 Protective Epoxy Interior Coating for Valves and Hydrants
	18. C600 Standard for Installation of Ductile-Iron Water Mains and Their Appurtenances
	19. C651 Disinfecting Water Mains
	20. C800 Underground Service Line Valves and Fittings
	21. C906 Polyethylene (PE) Pressure Pipe and Tubing, 100 mm to 1600 mm Water Distribution and Transmission

	D. Saudi Building Code.
	E. NFPA – National Fire Protection Association:
	1. NFPA 24 Standard for the Installation of Private Fire Service Mains and Their Appurtenances
	2. NFPA 13 Standard for Sprinkler System Installation

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated, submit product data or manufacturers specifications including laboratory test reports and other data to show compliance with specifications including specified standards.
	B. Shop Drawings:
	1. Detail layout of underground service piping.

	C. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale.  Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	D. All pipe materials, valves, fittings, equipment, and accessories shall be submitted for approval.  Product data shall indicate the maximum allowable operating pressure of each component and any related manufacturing standard as appropriate.  Produc...
	E. Qualification Data: For qualified installer.
	F. Field quality-control reports.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approval necessary to conduct the work.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA-24.  Include “Contractors Material and Test Certificate for Underground Piping.”
	I. Test Reports: Submit test reports conducted on shop- and field-bolted and welded connections.  Include data on type(s) of tests conducted and test results.
	J. Operation and Maintenance Data: For water service and underground piping specialties to include in emergency, operation and maintenance manuals.
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection design files, calculations, manuals, operating instructions to agree with construction as actually accomplished.  The notation “As-Built” shall be entered in the r...
	2. The as-built files shall show the entire underground fire service layout upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping and underground fire main piping and fire hydrants including materials, hose threads, installation and testing.
	2. Codes and Standards: all work shall comply with the applicable portion of the most current edition of the AWWA Standards referenced in Section 1.03, and NFPA 13, NFPA 24, the most current edition of the IFC and IPC.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. The materials and practices comprising the work shall conform to this and other referenced specifications.  Where this specification conflicts with the requirements of another referenced specification, this specification shall prevail.
	D. All materials used shall not contain any asbestos fibers.
	E. All persons performing or supervising testing shall be qualified by either training or experience to perform such tests.
	F. All material and equipment shall be listed by UL and approved by FM.
	G. Comply with the "Approval Guide," published by FM Global, or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	H. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-suppression water-service piping.
	I. AWWA Publication: American Water Works Association.
	J. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	K. Pipe, fittings, valves and accessories shall be rated and listed for the maximum system pressure.  The use of pressure regulating valves shall not be permissible unless noted otherwise.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings and specialties from moisture and dirt.
	G. Damaged: Do not install damaged, dented or cracked piping and equipment; replace damaged units with new, non-damaged units.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Suppression Water Service Piping: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution...
	1. Notify Local Civil Defense, Insurance Underwriters, Construction Manager, and Owner no fewer than 1 day in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Fire Department, Insurance Underwriters, Construction Manager's, and Owner's written permission.



	PART 2 – PRODUCTS
	2.1 HIGH DENSITY POLYETHYLENE (HDPE) – UNDERGROUND FIRE SERVICE MAIN – PIPE AND FITTINGS
	A. All pipe sizes 100mm thru 250mm shall be single wall, smooth interior and exterior, type S, with the Manning’s “n” rating of 0.012.  The HDPE pipe shall be DR9, Class 200 rated for 13.8 bars and meet or exceed the standards issued by American Assoc...
	1. High Density Polyethylene (HPPE – PE100) Smooth Lined Pipe & Fittings shall be manufactured in accordance with requirements of ASTM F 714 and AWWA C 906, latest edition and FM Global approved.  Type S: This pipe shall have a full circular cross sec...
	2. High Density Polyethylene (HDPE) Smooth Lined Pipe shall be manufactured from virgin PE compounds which conform with the requirements of cell class 435400C as defined and described in ASTM D 3350.
	3. Minimum Pipe Stiffness (PS) at five percent deflection shall be as described in ASTM F 2306, Section 6.3 when tested in accordance with ASTM D2412.
	4. All HDPE Smooth Lined Pipe shall be certified through the AASHTO National Transportation Product Evaluation Program (NTPEP) 3rd Party Certification program.

	B. Fittings: The pipe and fittings shall be shown on drawings.  The fittings shall follow the ASTD 3261 standard specifications for Butt Heat Fusion welded.  The fittings shall meet the requirement of ASTM 3350.
	1. Fittings shall not reduce or impair the overall integrity or function of the pipe line system.
	2. Only the fittings supplied or recommended by the manufacturer shall be used.
	3. Fittings used shall be high density polyethylene fittings DR9 Class 200, 13.8 bar and shall be FM Global approved.

	C. Joints: Pipe joining shall be effected by compressing a gasket between a bell and a spigot, one of which is integrally wound onto the pipe wall with no external weld or fusion.
	1. Piping joints shall consist of in-line integral bell and spigot with rubber gasket that meets ASTM F477.
	2. Water tight joints shall be provided that meet laboratory test in accordance with ASTM Test Method.
	3. Pipe connections to HDPE manholes, fittings and structures shall have a smooth surface suitable for gasket sealing.
	4. End of closed profile pipe shall be factory sealed, to prevent leakage through the profile channel.
	5. Field cutting of closed-profile pipe (except solid wall pipe) shall not be permitted.


	2.2 GATE VALVES
	A. UL-Listed and FM-Approved Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. 6T1200-kPa6T, UL-Listed or FM-Approved, Iron, OS&Y Gate Valves:
	a. Description: Iron body and bonnet, bronze seating material.
	b. Standards: UL 262 and "Approval Guide," published by FM Global, listing.
	c. Pressure Rating: 6T12006T2T kPa2T minimum.
	d. End Connections: Flanged.
	e. Indicator Post Flange: Include on valves used with indicator posts.



	2.3 CHECK VALVES
	A. UL-Listed and FM-Approved Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: Swing-check type with pressure rating, rubber-face checks unless otherwise indicated, and ends matching piping.
	3. Standards: UL 312 and "Approval Guide," published by FM Global, listing.
	4. Pressure Rating: 6T1725 kPa6T (shall be rated for system pressure)


	2.4 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C 857, and made according to ASTM C 858.
	B. Ladder: ASTM A 36/A 36M, steel ladder; or PE-encased steel steps.
	C. Manhole: ASTM A 48/A 48M, Class No. 35A minimum tensile strength, gray-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	D. Manhole: ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	E. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  Include body anchor flange, light-duty cast-iron grate, bottom outlet and integral or field-installed bronze ball or clapper-type backwater valve.

	2.5 FIRE HYDRANTS
	A. UL and FM-Approved, Dry-Barrel Fire Hydrants:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Description: Freestanding, with one 6TDN 1156T and two 6TDN 656T outlets; and with 6T133-mm6T main valve, drain valve, and 6TDN 1506T flanged.  Hydrant shall have cast-iron body and compression-type valve opening against pressure and closing with p...
	3. Standards: UL 246 and "Approval Guide," published by FM Global, listing.
	4. Design: Base valve.


	2.6 FIRE-DEPARTMENT CONNECTIONS (BREECHING INLET)
	A. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 405.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 1200 kPa minimum.
	5. Body Material: Corrosion-resistant metal.
	6. Inlets: 2 Nos at 65 mm valve instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Bottom.
	13. Escutcheon Plate Marking: Similar to “AUTO SPKR & STANDPIPE” (Wet Risers).
	14. Finish: Polished chrome plated.
	15. Outlet Size:


	2.7 ALARM DEVICES
	A. General: UL 753 and "Approval Guide," published by FM Global, listing, of types and sizes to mate and match piping and equipment.
	B. Basis-of-Design Product: Subject to compliance with requirements, manufactured in.
	1. USA
	2. Approved equal.

	C. Water-Flow Indicators: Vane-type water-flow detector, rated for 6T2400-kPa6T working pressure; designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to provide isolated alarm and auxiliary contacts, 7...
	D. Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully open position.  Provide supervisory switches on all the control valves controlling water supplies.
	E. Pressure Switches: Single pole, double throw; designed to signal increase in pressure.

	2.8 CONCRETE
	A. Cast-in-place concrete for use in concrete thrust blocks, valve box and indicator post collars, and other concrete structures required by the contract drawings, shall conform to the requirements of Division 03, Section "Cast-in-Place Concrete".

	2.9 TAPPING
	A. Direct Tapping
	1. Direct tapping is not allowed.


	2.10 THRUST RESTRAINTS
	A. Cast-in-place concrete blocking, clamps and tie rods, shall conform to the requirements of Division 03 Section, "Cast-in-Place Concrete", SNL Standard Drawings, and construction drawings.  Steel or cast-iron hardware shall be fully coated with asph...
	B. Restrained flange adapters shall be made of ductile iron conforming to ASTM A536 and have flange bolt circles that are compatible with ANSIAWWA C115/A21.15.  Restraint for the flange adapter shall consist of a plurality of individually actuated gri...


	PART 3 – EXECUTION
	3.1 EARTHWORK
	A. Comply with excavating, trenching and backfilling requirements in Division 31 Section "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General: Provide water pipe of the size, type and class specified and install at the locations and to the elevations and grades indicated on the contract drawings.
	B. Pipe installation shall be in accordance with the applicable provisions or requirements of the following specifications, drawings and references:
	1. Division 31 Section, “Earthwork”.
	2. Ductile iron pipe installation shall conform to AWWA C600.  Where indicated on the contract drawings, pipe shall be encased in polyethylene film according to AWWA C105.
	3. Install detectable warning tape that can be detected by a standard metal pipe locator on all water line per Division 31, “Earthwork”.

	C. The installation of the fire protection line shall conform to NFPA 24, NFPA 13, and Local Civil Defense requirements.  Fire protection lines shall terminate inside the building with a flange and spigot piece.  The spigot piece shall be plumb with t...
	D. Immediately prior to laying, each pipe section shall be visually inspected for defects or damage.  Any damaged or defective pipe section shall not be used.  Each pipe section shall be cleaned so that the interior and joining surfaces of the pipe ar...
	E. Pipe shall be laid on a smoothly graded prepared subgrade soil foundation true to alignment and grade as indicated on the contract drawings.  The allowable vertical and horizontal tolerance from drawing elevations and alignment shall be 50 mm.  Bel...
	F. Trenching and Backfill:
	1. Trench Type 4: Unless otherwise shown on the drawings the trench for pipe installation shall be Type 4 as defined by AWWA C600.  Pipe bedded in 100 mm of sand, gravel, or crushed stone.  Maximum size of pipe bedding material shall not exceed 13 mm ...
	2. HDPE – PE100 Pipe: The trench width from the bottom of pipe to 305 mm above top of pipe shall not exceed the outside diameter plus 610 mm.  The pipe haunch shall be backfilled so no voids exist and than backfilled in 200 mm maximum lifts.  Unless o...
	3. Minimum depth of cover for water lines shall be 1.5 m from the top of pipe to finished grade (depth of cover shall match existing piping system). Unless otherwise indicated on the contract drawings.
	4. When it is necessary to deflect ductile iron pipe for changes in horizontal or vertical alignment, the amount of deflection shall not exceed 2/3 of the manufacturer's recommended maximum deflection.  A fitting or several shorter lengths of pipe sha...

	G. Joints:
	1. Flanged Joints: Clean the flanged ends to be joined immediately prior to joining.  Only one gasket shall be permitted in a flange joint.  Nuts shall be tightened similar to mechanical joints to within the torque range recommended by the pipe manufa...
	2. Hardware: All nuts and bolts utilized in underground pipe connections shall be stainless steel, high-strength, cast-iron or high-strength, high-grade steel and shall be of the proper size and type for the application in which they are utilized.  Al...

	H. Comply with NFPA 24 for fire-service-main piping materials and installation.
	I. Install HDPE, water-service piping according to AWWA C906 and AWWA M41.
	1. Install encasement for piping according to ASTM A 674 or AWWA C105.

	J. Install piping by tunneling or jacking, or combination of both, under streets and other buildings and obstructions that cannot be disturbed.  Pipes shall be installed in covered trenches when installed under buildings.
	K. Extend fire-suppression water-service piping and connect to water-supply source and building fire-suppression water-service piping systems at locations and pipe sizes indicated.
	1. Terminate fire-suppression water-service piping at building wall until building-water-piping systems are installed. Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to building's fire-suppression water...

	L. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.  Where possible, thrust blocks shall be placed so that...
	M. Comply with requirements in Division 21 Sections for fire-suppression-water piping inside the building.
	N. Install sleeves for piping penetrations of walls, ceilings and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	O. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure rating same as or higher than systems pressure rating for aboveground applications unless otherwise indicated.
	B. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656Tand larger end connections.
	C. Ream ends of tubes and remove burrs.
	D. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes and fittings before assembly.
	E. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with bolts according to ASME B31.9.
	F. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with OD, and with system working pressure.
	G. Do not use flanges or unions for underground piping.

	3.4 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints.  Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.
	2. Locking mechanical joints.
	3. Set-screw mechanical retainer glands.
	4. Bolted flanged joints.
	5. Heat-fused joints.
	6. Pipe clamps and tie rods.

	B. Install anchorages for tees, plugs and caps, bends, crosses, valves and hydrant branches in fire-suppression water-service piping according to NFPA 24 and the following:
	1. Gasketed-Joint, Ductile-Iron, Water Service Piping: According to AWWA C600.
	2. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

	C. All thrust restraint shall be accomplished by mechanical means unless shown otherwise on the contract drawings. Provide mechanical joint restraints at all tees, plugs, caps, bends, reducers, valves and other mechanical joint fittings.  Concrete blo...
	1. Concrete blocking shall be installed in accordance to the requirements of Division 03 Section, "Cast-in-Place Concrete".  Blocks shall be placed in the general shape and to the minimum dimensions indicated on the standard drawings, and shall be pla...
	2. Installation of Mechanical Joints per AWWA C600
	a. Clean the socket and plain end.  Lubrication and additional cleaning should be provided by brushing both the gasket and plain end with soapy water or an approved pipe lubricant meeting the requirements of ANSI/AWWA C111/A21.11, just prior to slippi...
	b. Insert the pipe into the socket and press the gasket firmly into the gasket recess.  Keep the joint straight during assembly.
	c. Push the gland toward the socket and center it around the pipe with the lip against the gasket.  Insert bolts and hand tighten nuts.  Make deflection after joint assembly but before tightening.
	d. Tighten the bolts to the normal range of bolt torque as indicated in the table below while at all times maintaining approximately the same distance between the gland and the face of the flange at all points around the socket.  This can be accomplis...


	D. Hydrants shall be set on flat stones or concrete slabs and shall be provided with small stones (or the equivalent) placed about the drain to ensure drainage.
	E. Where soil is of such a nature that the hydrants will not drain properly or where groundwater stands at levels above that of the drain, the hydrant drain shall be plugged at the time of installation.  If the drain is plugged, hydrants in service sh...
	F. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.5 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. UL-Listed and FM-Approved Gate Valves: Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	C. UL-Listed and FM-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
	D. MSS Valves: Install as component of connected piping system.
	E. Corporation Valves and Curve Valves: Install each underground curb valve with head pointed up and with service box.
	F. Support valves and piping, not direct buried, on concrete piers.  Comply with requirements for concrete piers in Division 03 Section "Cast-in-Place Concrete."
	G. Where the valve operating nut is at a depth greater than 1 meter below the valve box cover, an extension stem shall be installed in the box with the required size square wrench nut.  Extension stems shall be equipped with a minimum of one stem guid...

	3.6 FIRE HYDRANT INSTALLATION
	A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. Wet-Barrel Fire Hydrants: Install with valve below frost line.  Provide for drainage.
	C. AWWA Fire Hydrants: Comply with AWWA M17.
	D. UL-Listed and FM-Approved Fire Hydrants: Comply with NFPA 24.
	Install fire hydrants at the locations indicated and as detailed on the contract drawing, and in accordance with AWWA C600.  Hydrants shall be set plumb and true to the elevations indicated, with the center of the lowest nozzle at least 406 mm above s...
	E. Bollards shall be installed around fire hydrants as required by the construction drawings or per the SNL standard drawings referenced in the contract documents.

	3.7 FIRE-DEPARTMENT CONNECTION BREECHING INLETS INSTALLATION
	A. Install ball drip valves at each check valve for fire-department connection to mains.
	B. Install protective pipe bollards on two sides of each fire-department connection.  Pipe bollards are specified in Division 05 Section "Metal Fabrications."

	3.8 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision.  Underground valves with valve box do not require supervision.
	B. Supervisory Switches: Supervise valves in open position.
	1. Valves: Grind away portion of exposed valve stem.  Bolt switch, with plunger in stem depression, to OS&Y gate-valve yoke.

	C. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant.  Install switch.
	D. Water-Flow Indicators: Install in water-service piping in vault.  Select indicator with saddle and vane matching pipe size.  Drill hole in pipe, insert vane, and bolt saddle to pipe.
	E. Connect alarm devices to building's fire-alarm system.  Wiring and fire-alarm devices are specified in Division 28 Sections.

	3.9 CONNECTIONS
	A. Connect fire-suppression water-service piping to interior fire-suppression piping.

	3.10 FIELD QUALITY CONTROL
	A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described below.
	B. Underground pipes including water supply to the system riser and lead-in connection to the system riser shall be completely flushed.  The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.
	C. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	D. Hydrostatic Tests: All piping shall be tested hydrostatically at  6T13.8 bar6T or  6T3.5 bar6T in excess of working pressure, whichever is greater and shall maintain that pressure at  6T0.35 bar6T for 2 hours.
	1. Pressure loss shall be determined by a drop in gauge pressure or visual leakage. Maximum allowable leakage is 6T1.89 L6T per hour per 100 joints.  Remake leaking joints with new materials and repeat test until leakage is within allowed limits.
	2. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	3. Each hydrant shall be fully opened and closed under system water pressure.
	4. All control valves shall be closed and opened under system pressure to ensure proper operation.

	E. Prepare contractor material and test certificate for underground piping.  Submit signed copy of certificate by the installing contractor and Owner’s representative for record.

	3.11 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground fire-suppression water-service piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 31 S...

	3.12 CLEANING
	A. Underground piping, from the water supply to the system riser and lead-in connections to the system riser shall be completely flushed before the connection is made to downstream fire protection system piping.
	B. The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.  The minimum rate of flow shall be not less than one of the following:
	1. Hydraulically calculated water demand flow rate of the system, including any hose requirements.
	2. Flow necessary to provide a velocity of 3 m/sec.
	3. Maximum flow rate available to the system under fire conditions.

	C. Provision shall be made for the proper disposal of water used for flushing or testing.
	D. Clean and disinfect fire-suppression water-service piping as follows:
	1. Purge new piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for three hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	E. Prepare reports of purging and disinfecting activities.

	3.13 PIPING SCHEDULE
	A. Underground fire-suppression water-service piping 6TDN 200 to DN 2506T shall be the following:
	1. HDPE pipe; fittings; glands, gaskets and bolts; and gasketed joints.


	3.14 VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	B. Underground fire-suppression water-service shutoff valves 6TDN 1006T and larger shall be one of the following:
	1. 6T1725-kPa6T, UL-listed or FM-approved, iron, OS&Y gate valves.
	C. Fire-suppression water-service check valves 6TDN 1006T and larger shall be one of the following:
	1. UL-listed or FM-approved check valves.


	3.15 HYDROSTATIC TESTING
	A. New water line installations shall be hydrostatically tested in accordance with AWWA C600 for ductile-iron pipe.
	B. All temporary plugs, taps, thrust restraints, gauges and other necessary testing equipment must meet the same nationally recognized standards as listed in Part 2 - Products. They shall be provided by the Contractor and shall be subject to approval ...
	C. New lines shall be tested without being connected to existing lines.
	D. Hydrostatic test pressure for new lines shall be 10.3 bars or 1.5 times the normal working pressure of the line, whichever is greater.  In addition, test pressure for new fire lines, as defined above, shall be a minimum of 13.8 bars or 1.3 bars in ...
	E. The allowable testing leakage rate for fire mains shall be calculated in accordance with NFPA-24.  The new waterline may be accepted if the total test leakage is less than the calculated allowable leakage.  If the actual leakage is greater than the...
	F. The Contractor shall submit a calculation and the data sheet for each test, showing all data and measured quantities, including the actual leakage, the location of each test section, and a calculation of the allowable leakage for the test section. ...



	211200 - Fire Suppression Standpipes
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings and specialties.
	2. Fire-protection valves.
	3. Hose connections.
	4. Hose stations.
	5. Hose valve cabinets.
	6. Fire hose reel cabinets.
	7. Fire department connections.
	8. Alarm devices.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Fire-Alarm System" for alarm devices not specified in this Section.
	5. Division 22 section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 kPa6T.
	B. Standard Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure 6T1200 kPa6T maximum.

	1.4 SYSTEM DESCRIPTIONS
	A. Automatic Wet-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Has open water-supply valve with pressure maintained and is capable of supplying water demand.
	B. Manual Dry-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Does not have permanent water supply.  Piping is dry/empty.  Water must be pumped into standpipe system to satisfy demand.

	1.5        PERFORMANCE REQUIREMENTS
	A. Standard-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T2400-kPa6T minimum working pressure.
	C. Fire-suppression standpipe design shall be approved by authorities having jurisdiction.
	1. Minimum residual pressure at each hose-connection outlet is as follows:
	a. 6TDN 406T Hose Connections: 6T450 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T690 kPa6T.

	2. Maximum residual pressure at required flow at each hose-connection outlet is as follows unless otherwise indicated:
	a. 6TDN 256T Hose Connections: 6T690 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T1200 kPa6T.

	D. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the fire-suppression standpipes shall withstand the effects of earthquake motions determined according to NFPA 1...

	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For fire-suppression standpipes.  Include plans, elevations, sections, details, and attachments to other work.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval.  The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the ...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings and hydraulic calculations to the Engineer for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, and Saudi Building Code for working plans and shall include drawings showing the location of all equipment controls, piping, valves and drains.  The shop drawings ...


	C. Coordination Drawings: Fire-suppression standpipes, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.

	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Standpipe Drawings: Working plans, prepared according to NFPA 14, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Permits: Prior to start of installation, Contractor shall submit copies of all permits and approvals necessary to conduct this work.
	G. Welding certificates.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 14 and Saudi Building Code.  Include "Contractor's Material and Test Certificate for Aboveground Piping" ...
	I. Field quality-control reports.
	J. Operation and Maintenance Data:
	1. For fire-suppression standpipes specialties to include in emergency, operation, and maintenance manuals.
	2. For standpipe specialties to include in emergency, operation, and maintenance manuals.  Submit components of system servicing requirements, inspection data, replacement parts numbers and availability, and copy of NFPA-25, “Standard for Inspection, ...
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating all the changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	L. After completing a sprinkler system installation, the Contractor shall submit to the Local Civil Defense a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing fire-suppression standpipes and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow ...
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. All materials and equipment shall be UL listed.
	C. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Standards: Fire-suppression standpipe equipment, specialties, accessories, installation, and testing shall comply with NFPA 14, "Installation of Standpipe and Hose Systems."
	F. Comply with the requirements of the local authorities having jurisdiction including the following codes with any local amendments:
	1. Saudi Building Code.
	2. Local Civil Defense.

	G. All standpipe system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the Ufull warrantyU time, which is standard with the manufacturer and/or supplier, but in no case less than on...
	H. Piping, fittings, valves and specialty valves shall be rated for the maximum system working pressure.  Use of pressure regulating valves shall not be permissible, unless noted otherwise.

	1.8        COORDINATION
	A. Coordinate layout and installation of standpipe system with work of all other trades.
	B. Placement of fire hose valves and risers shall comply with NFPA-14 and the requirements of the local authority having jurisdiction.
	C. Install and standpipe risers, combination risers, drain risers and fire hose valves in stairs so as to not impede the egress path or areas of rescue assistance.  Keep risers tight to corners of stairs.


	PART 2 – PRODUCTS
	2.1        PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

	2.2         STEEL PIPE AND FITTINGS
	A. Schedule 80 Galvanized and Black Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Schedule 80, Galvanized and Black Steel Pipe: ASTM A 53; 53M, Type E.  Pipe ends may be factory or field formed to match joining method.
	C. Standard-Weight, Galvanized and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, seamless steel pipe with threaded ends.
	D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	F. Malleable or Ductile Iron Unions: UL 860.
	G. Cast-Iron Flanges: ASME B16.1, Class 125.
	H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	1. Welded Fittings and Outlets: UL listed and FM approved, Class 150, forged steel butt welded fittings and flanges.  Factory made weld-o-lets may be used for joining branch pipe to mains where branch is at least one size smaller than the main.
	J. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: Shall be rated for system pressure 26T400 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	K. When welding is performed, piping shall be shop welded.  Torch cutting and welding shall not be permitted as a means of modifying or repairing standpipe systems.  Welding methods shall conform to the applicable requirements of AWS B2.

	2.3        PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Brazing Filler Materials: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed and/or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 6T1725 kPa,6T 6T2070 kPa 6Tand 6T2400 kPa6T.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 25 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: Shall be rated for system pressure.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: 6TShall be rated for system pressure6T.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6        SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard Pressure Piping Specialty Valves:   6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2400 kPa minimum6T and 6T2400 kPa6T.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valve:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber, and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T2070 kPa 6Tminimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.


	2.7        HOSE CONNECTIONS
	A. Adjustable-Pressure Regulating Hose Valve Connections:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 668 hose valve for connecting fire hose.
	3. Pressure Rating: 6T2070 kPa6T minimum.
	4. Material: Brass or bronze.
	5. Size: 6TDN 656T, as indicated.
	6. Inlet: Female pipe threads.
	7. Outlet: Male hose threads with lugged cap, gasket, and chain.  Include hose valve threads according to NFPA 1963 and matching local civil defense threads.
	8. Pressure Control Device Type: Pressure reducing.
	9. Design Outlet Pressure Setting: 690 kPa.
	10. Pattern: Angle.
	11. Finish: Polished chrome plated.


	2.8        N 25 RACK-TYPE HOSE STATIONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Hose Reel:
	1. Standard: UL 47.
	2. Material: Steel with red-enamel finish.
	3. Type: Hose-rack assembly.  Include hose valve, hose reel, water-retention device, and hose.
	4. Operation: Semi-automatic.
	5. Sized to hold fire hose.

	C. Hose Valve:
	1. Standard: UL 668 6TDN 256T, for connecting fire hose reel.
	2. Type: Adjustable.
	3. Pressure-Control Device: Pressure reducing.
	4. Design Outlet Pressure Setting: 2T450 2T6TkPa6T.
	5. Hose Valve and Trim Finish: Polished chrome plated.
	6. Pressure Rating: 6T2070 kPa6T minimum.
	7. Pattern: Angle.
	8. Material: Brass or bronze.
	9. Pressure Control Device: UL 1468 integral or for field installation if indicated.
	10. Size: 6TDN 386T.
	11. Inlet: Female pipe threads.
	12. Outlet: Male hose threads according to NFPA 1963 and matching local civil defense threads.

	D. Hose Reel:
	1. Standards: NFPA 1961 and UL 219 lined fire hose with swivel inlet, coupling, gaskets, and nozzle.
	2. Size: 6TDN 256T.
	3. Length: 6T30 m6T.
	4. Jacket: Combination of natural and synthetic threads.
	5. Lining: Rubber.
	6. Cover: Rubber, plastic, or combination of rubber and plastic compounds.
	7. Nozzle: UL 401.
	a. Material: Polished brass.
	b. Type: Jet-spray, adjustable from shutoff to fog spray or straight stream.



	2.9        HOSE VALVE CABINETS
	A. Fire Hose Valve Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in red reading “FIRE DEFENSE VALVE.”  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.

	B. Fire Hose Reel Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in black reading “FIRE HOSE REEL AND FIRE EXTINGUISHER.”  Provide 3D sign on wall above cabinet.  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.


	2.10      FIRE-DEPARTMENT CONNECTIONS (BREECHING INLETS)
	A. Contractor shall coordinate with local Civil Defense and provide all fire department connection acceptable to the local Civil Defense.
	B. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos. at 65 mm male instantaneous each with spring-loaded non return valve with rubber blank cap and chain.
	7. Caps: Manufacturer standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Back.
	13. Escutcheon Plate Marking: "AUTO SPKR & STANDPIPE." (Wet Risers) low or high zone and floors served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.

	C. Flush-Type, Fire-Department Connection (Breeching Inlet):
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos at 65 mm male instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Top.
	13. Escutcheon Plate Marking: Similar to "DRY RISER." (Dry risers) low or high zones and floor served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.


	2.11      ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Waterflow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Waterflow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1725 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.12       PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T minimum and 6T0 to 2400 kPa6T.
	E. Water System Piping Gauge: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gauge: Include retard feature and "AIR" or "AIR/WATER" label on dial face.


	PART 3 – EXECUTION
	3.1         PREPARATION
	A. Report test results promptly and in writing.

	3.2        EXAMINATION
	A. Examine roughing-in for hose connections and stations to verify actual locations of piping connections before installation.
	B. Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, framing for hose-station cabinets, and other conditions where hose connections and stations are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3        PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements in NFPA 14 for installation of fire-suppression standpipe piping.
	C. Install seismic restraints on piping.  Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	D. Install listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install drain valves on standpipes.  Extend drain piping to outside of building, or to open hub drain capable of accepting flow.
	1. Main drain test connection shall be provided at locations that will permit flow test of water supplies and connections. Main drain connections shall be so installed that valve can be opened wide for sufficient time to assure a proper test without c...

	F. Install automatic (ball drip) drain valves to drain piping between fire-department connections and check valves.  Drain to floor drain or outside building.
	G. Install alarm devices in piping systems.
	H. Install hangers and supports for standpipe system piping according to NFPA 14.  Comply with requirements in NFPA 13 for hanger materials.
	I. Install pressure gages on riser or feed main and at top of each standpipe.  Include pressure gages with connection not less than 6T8 mm6T and with soft-metal seated globe valve, arranged for draining pipe between gage and valve.
	J. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	K. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	L. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	M. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	N. Standpipe system piping shall not pass through hazardous areas and shall be located so that it is protected from mechanical and fire damage.
	O. All dry piping shall be installed so that the entire system may be drained.  The number of auxiliary drains shall be kept to a minimum.

	3.4        JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	J. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	K. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.

	3.5        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 14 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply except from fire-department connections.  Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.
	2. Alarm Valves: Install bypass check valve and retarding chamber drain-line connection.

	D. All water supply control, drain, and test connection valves shall be permanently marked to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor.
	F. Valves shall be provide to allow isolation of a standpipe riser without interrupting water supply to other standpipe riser from the same source of supply.
	G. Each dry standpipe shall be provided with an air and vacuum valve installed at the top of each riser.

	3.6        HOSE-CONNECTION INSTALLATION
	A. Install hose connections adjacent to standpipes.
	B. Install freestanding hose connections for access and minimum passage restriction.
	C. Install 6TDN 406T hose-connection valves with flow-restricting device.
	D. Install wall-mounted-type hose connections in cabinets.  Include pipe escutcheons, with finish matching valves, inside cabinet where water-supply piping penetrates cabinet.  Install valves at angle required for connection of fire hose.  Comply with...

	3.7        FIRE-DEPARTMENT CONNECTION INSTALLATION
	A. Install wall-type, fire-department connections.
	B. Install automatic (ball drip) drain valve at each check valve for fire-department connection.

	3.8        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 14.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.9        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect standpipe systems according to NFPA 14, "System Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests.  Operate as required.
	7. Coordinate with fire-pump tests.  Operate as required.
	8. Verify that equipment hose threads match with Local Civil Defense equipment.

	C. Fire-suppression standpipe system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.10      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain specialty valves.

	3.11      PIPING SCHEDULE
	A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Standard-pressure, wet-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	C. Standard-pressure, wet-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	D. Standard-pressure, dry-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	E. Standard-pressure, dry-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.




	211223 - Facility Indoor Water Storage Tanks
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Fire water storage tanks and related accessories.
	2. Concrete base.

	B. Related Sections:
	1. Division 21 Section “Fire-Suppression Standpipes” for standpipe piping.
	2. Division 21 Section “Deluge/Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems” for AFFF piping.
	4. Division 21 Section “Electric-Drive, Centrifugal Fire Pumps” for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	5. Division 21 Section “Common Work Results for Fire Suppression.”
	6. Division 21 Section “Facility Fire Suppression Water Service Piping.”


	1.3 SYSTEM DESCRIPTIONS
	A. Fire Water Storage Tank: Combined domestic and fire tanks to provide the required water supply dictated by NFPA and/or Saudi Building Code requirements.  Fire water tank work includes all necessary appurtenances as required by NFPA-22, including bu...

	1.4 SUBMITTALS
	A. Product Data:  For each type of product specified or shown on Drawings, include rated capacities, operating characteristics, electrical characteristics, furnished specialties, and accessories.
	B. Manufacturer Seismic Qualification Certification:  Submit certification that indicated steel, potable-water storage tanks, accessories, and components will withstand seismic forces defined in Division 21 Section "Vibration and Seismic Controls for ...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Source quality-control test reports.
	D. Field quality-control reports.
	E. Purging and disinfecting reports.
	F. Permits: Prior to starting installation, contractor shall submit to Architect copies of all permits and approvals necessary to conduct the work.
	G. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements.
	H. Operation and Maintenance Data: For fire-water tank specialties to include in emergency, operation and maintenance manuals.
	I. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all fire-water tank shop drawings, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire fire-water tank system upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Product Options: Drawings indicate size, profiles, and dimensional requirements of fire-water storage tanks and are based on the specific system indicated. Refer to Division 01 Section "Product Requirements."
	B. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.
	D. Codes and NFPA Standards: Fire-water tank, system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-22 “Water Tanks for Private Fire Protection.”
	2. ASTM.
	3. ANSI.
	4. ASME.
	5. AWWA.
	6. AWS.
	7. International Building Code
	8. Underwriters Laboratories, Inc.
	9. FM Global.
	10. Local Civil Defense.

	E. All fire-water tank and system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than ...
	F. All material and equipment shall be listed by UL and/or approved by FM Global.
	G. Pipe, fittings, valves and specialty valves shall be rated and listed for the maximum system working pressure.


	PART 2 -  PRODUCTS
	2.1 NON-PRESSURE, DOMESTIC AND FIRE-WATER STORAGE TANKS
	A. Description:  Concrete, non-pressure-rated water storage tanks will be constructed by the General Contractor.
	B. Fabricate supports and attachments to tank with reinforcement strong enough to resist tank movement during seismic event when tank supports are anchored to building structure.
	C. Construction:  Constructed with concrete, divided into two compartments.  Each compartment shall function as individual tank.
	D. Manhole:  Watertight.
	E. Specialties and Accessories:  Include tappings in the tank and the following:
	1. 760mm diameter manholes shall be provided on the wall of the tank. The manhole cover shall be built of steel plate at least 4.8mm thick.
	2. A drain pipe at least 50mm in size that is fitted with a drain valve.
	3. The tank shall be provided with a discharge pipe for providing suction to the fire pump as shown on Drawings. The discharge outlet shall be equipped with an anti-vortex plate assembly to control the vortex flow. The vortex plate assembly shall cons...
	4. The tank shall be kept filled to the required fire water level and the designed water level shall never be more than 100mm below the designated fire service level.
	5. Hi/Low water level alarm panel shall include alarm and silence button. The control panel shall be a NEMA 1 wall mounted unit housing two electric relays with three indicating lights (low, normal and high). The system shall provide an audible and vi...
	6. Overflow Pipe: The overflow pipe shall be of adequate capacity for the operating conditions and shall be of not less than 150 mm. The inlet of the overflow pipe shall not be closer than 50 mm to the top of the water level in the tank.
	7. Filling:  Provide a float valve for filling the tanks automatically. Filling pipes shall be sized to fill the tank in 8 hours.
	8. Ladders:  Provide inside and outside ladders for access.  Inside ladder shall be located between the manhole and tank bottom.  Provide OSHA safety cage on exterior ladder.
	9. Drain Connection:  Provide minimum of 50 mm drain valve at bottom of the tank on each tank compartment.


	2.2 SOURCE QUALITY CONTROL
	A. Test and inspect potable-water storage tanks according to the following tests and inspections and prepare test reports:
	1. Non-pressure Testing for Fire-Water Storage Tanks: Fill tanks to water operating level to ensure structural integrity and freedom from leaks. Hold water level for two hours with no drop in water level.  Repair or replace tanks that fail test with n...



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install the following devices on tanks where indicated:
	1. Tank vents.
	2. Connections to accessories.

	B. After installing tanks with factory finish, inspect finishes and repair damages to finishes.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 21 Sections.  Drawings indicate general arrangement of piping, fittings and specialties.
	B. Install piping adjacent to potable-water storage tanks to allow service and maintenance.
	C. Connect water piping to water storage tanks with unions or flanges and with shutoff valves.  Connect tank drains with shutoff valves and discharge over closest floor drains.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following final checks before filling:
	1. Test operation of tank accessories and devices.

	B. Filling Procedures:  Fill tanks with water to operating level.

	3.4 CLEANING
	A. Clean and disinfect domestic and fire-water storage tanks.
	B. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed, use procedure described in AWWA C652 or as described below:
	1. Purge water storage tanks with potable water.
	2. Disinfect tanks by one of the following methods:
	a. Fill tanks with water-chlorine solution containing at least 2T50 ppm2T of chlorine.  Isolate tanks and allow to stand for 24 hours.
	b. Fill tanks with water-chlorine solution containing at least 2T200 ppm2T of chlorine.  Isolate tanks and allow to stand for three hours.

	3. Flush tanks, after required standing time, with clean, potable water until chlorine is not present in water coming from tank.
	4. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination made by authorities having jurisdiction shows evidence of contamination.

	C. Prepare written reports for purging and disinfecting activities.



	211313 - Wet-Pipe Sprinkler Systems
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Fire-protection valves.
	3. Sprinklers.
	4. Alarm devices.
	5. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps and fire-pump controllers.
	4. Division 28 Section “Fire-Alarm System for alarm devices not specified in this section.
	5. Division 22 Section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories, designed and listed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 k...
	B. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	C. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of  6T1200 kPa6T.

	1.4 SYSTEM DESCRIPTIONS
	A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is connected to the water supply through alarm valve. Water discharges immediately from sprinklers when they are opened. Sprinklers open when heat melt...

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard-Pressure Piping System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure Piping System Component: Listed for 6T1725-kPa6T minimum working pressure.
	C. Sprinkler system design shall be approved by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13, and all local code...
	D. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand:
	B. 0.68 bars including losses through water-service piping, valves and backflow preventers.
	E. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on drawings.
	F. Total Combined Hose-Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demands.

	G. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/...

	1.6 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings and Hydraulic Calculations: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations for approval before any equipment or pipes are installed. Include plans, elevations, sections,...
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the I...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drains...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect/Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”

	F. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	G. All material and equipment shall be listed by UL and/or approved by FM Global.
	H. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.

	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1         PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations and pipe sizes.

	2.2        STEEL PIPE AND FITTINGS
	A. Schedule 40, Seamless Galvanized Pipe: ASTM A 53/A 53M, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Galvanized-Steel and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless steel pipe with threaded ends.
	C. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	D. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	E. Malleable or Ductile-Iron Unions: UL 860.
	F. Cast-Iron Flanges: ASME 16.1, Class 125.
	G. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	H. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	I. Grooved-Joint, Steel Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: 6T1200 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket and bolts and nuts.


	2.3         PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:   Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:   Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 2400 kPa.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	F. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        SYSTEM PRESSURE RELIEF VALVE
	A. Relief valves shall be designed to relieve excess pressure to increase in ambient temperature.
	B. General Requirements:
	1. Standard: UL’s “Fire Protection Equipment Directory Listing” or “Approval Guide,” published by FM Global, listing.
	2. Pressure Rating: As required by system pressure,  6T1200 kPa6T minimum.
	3. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6         TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: As required by system pressure, 6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard-Pressure Piping Specialty Valves: 6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2070 kPa6T minimum.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For horizontal or vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.

	D. Pressure Reducing Valves
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Provide UL listed and FM approved factory assembled and fully trimmed pressure reducing valve in portions of systems where all components are not listed for pressure greater than 12 bars.  The valve shall be set for an outlet pressure not exceeding...
	3. Pressure gauges shall be installed on the inlet and outlet side of each pressure reducing valve.
	4. A relief valve of not less than 12.7 mm in size shall be provided on discharge side of the valve set to operate at a pressure not exceeding 8.5 bars.
	5. A list indicating valves shall be provided on the inlet side of each pressure reducing valve, unless the pressure reducing valve meets the listing requirements for use as an indicating valve.
	6. Means shall be provided downstream of all pressure reducing valves for flow tests at sprinkler system demand.


	2.8        SPRINKLER SPECIALTY PIPE FITTINGS
	A. Branch Outlet Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 213.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type: Mechanical-T and -cross fittings.
	6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets: Grooved or threaded.

	B. Flow Direction and Test Assemblies:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.

	C. Branch Line Testers:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Brass.
	5. Size: Same as connected piping.
	6. Inlet: Threaded.
	7. Drain Outlet: Threaded and capped.
	8. Branch Outlet: Threaded, for sprinkler.

	D. Sprinkler Inspector’s Test Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.9        SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers: 6T1200 kPa6T minimum.

	D. Automatic Sprinklers with Heat-Responsive Element:
	1. Non-Residential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with Discharge Coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	E. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	F. Special Coatings:
	1. Wax.
	2. Corrosion-resistant paint.

	G. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, one piece, flat.

	H. Sprinkler Guards:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.10       ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum- and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Water-Flow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Water-Flow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1200 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Pressure Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised water-flow switch with retard feature.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design Operation: Rising pressure signals water flow.

	E. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.11      PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T and 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gauge: Include "WATER" label on dial face.


	PART 3 – EXECUTION
	3.1        PREPARATION
	A. Report test results promptly and in writing.

	3.2         PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.
	C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device materials and installation in NFPA 13.
	D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	G. Install sprinkler piping with drains for complete system drainage.
	H. Install relief valve not less than  6T12 mm6T in size and set to operate at  6T12.1 bar6T or  6T0.7 bar6T in excess of the maximum system pressure, whichever is greater.
	I. Provide vent at top of each drain riser.
	J. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	K. Provide automatic air venting valve at top of the system for exhaust air in the system.
	L. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve.  Install drain piping to and spill over floor drain or to outside building.
	M. Install alarm devices in piping systems.
	N. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements for hanger materials in NFPA 13.
	O. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe.  Include pressure gages with connection not less than 6TDN 86T and with soft metal seated globe valve, arranged for draining pipe between...
	P. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	Q. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	S. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any mechanical, plumbing or elect...
	T. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	U. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	V. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	W. Penetrations of ductwork shall not be permissible.
	X. Torch cutting and welding shall not be permitted as a means of modifying or repairing the existing sprinkler systems.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3         JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.  Pipin...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	I. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	J. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	K. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	L. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65.5 degrees Celsius, unless listed for this service.
	M. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	N. Do not use couplings to provide support point for vertical piping.
	O. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer.

	3.4        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve. Install...
	C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources.
	D. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.

	E. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal identification signs to show their function and sprinkler system zones which they serve.
	F. Control valves installed overhead shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the ope...
	G. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5        SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent.  Final sprinkler installation shall follow installation of finished ceiling.  Coordination with and approval from Gen...
	C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	D. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway.  Sprinklers at bottom of hoistway shall not be more than 0.609 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that...
	E. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room.  A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	F. Sprinklers shall be installed under fixed obstructions over 1220 mm such as ducts, decks and overhead doors.  Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be provided with head guards.
	G. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13.  Deflector of sprinklers shall be aligned parallel to ceiling or roofs.  Sprinklers shall be designed to open at temperature 57-73  C...
	H. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	I. A minimum of 460 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	J. Sprinklers having K-factor exceeding 5.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	K. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings.  Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	L. Sprinklers shall be designed to open at temperature from 57  C to 73  C in locations where the ceiling temperature does not exceed 37  C.  Where the ceiling temperature exceeds 37  C, the temperature rating of sprinklers shall be in accordance with...
	M. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	N. Provide all required piping and make final connection to the sprinklers.

	3.6        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 21 Section "Identification for Electrical Systems."

	3.7        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Coordinate with fire-alarm tests.  Operate as required.
	6. Coordinate with fire-pump tests.  Operate as required.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the contractor’s Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new wet pipe sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working press...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are appr...
	2. Submit contractors and material test certificates signed by installing contractor and owner’s representative in accordance with NFPA-13.

	G. There shall be no visible leakage when the inside sprinkler and standpipe system subjected to the hydrostatic pressure test.
	H. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	I. The main drain valve shall be opened and remain open until the system pressure stabilizes.  The static and residual pressures shall be recorded on the contractor’s test certificate.
	J. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.

	3.8         CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.9        DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain specialty valves and sprinkler systems.

	3.10       PIPING SCHEDULE
	A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	C. Standard-pressure, wet-pipe sprinkler system, DN50 and smaller, shall be one of the following:
	1. Schedule 40, seamless black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	D. Standard-pressure, wet-pipe sprinkler system, DN65 and larger, shall be one of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	E. Sprinkler drain shall be galvanized steel pipe schedule 40.
	F. Plain end pipe and fittings shall not be used.
	G. Grooving of pipe shall be by roll groove only.

	3.11      SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms Without Ceilings: Upright sprinklers.
	2. Rooms With Suspended Ceilings: Recessed and concealed sprinklers as indicated on plans.
	3. Wall on Soffit Mounting: Sidewall sprinklers.
	4. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Factory-painted as per ID approval.
	2. Recessed Sprinklers: White, with white escutcheon.
	3. Upright Pendant and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.

	C. Two piece escutcheon plates on pendent or sidewall sprinklers are not allowed, unless noted otherwise.



	211318 - Preaction Sprinkler Systems
	PART 1 -   GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Control valves.
	3. Preaction valve with trim.
	4. Sprinkler specialty pipe fittings.
	5. Sprinklers.
	6. Alarm devices.
	7. Control panels.
	8. Air compressor.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Digital, Addressable Fire-Alarm System" for alarm devices not specified in this Section.


	1.3 DEFINITIONS
	A. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories:  Sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	B. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of 6T1200 kPa6T.
	C. Preaction Sprinkler System: A sprinkler system employing automatic sprinkler that are attached to a piping system that contains air that might or might not be under pressure, with a supplemental detection system installed in the same areas as the s...
	D. Preaction systems shall be as the following type:

	1.4 SYSTEM DESCRIPTIONS
	A. Double Interlock Preaction System: Provide supervised electrically controlled, pneumatically pressurized Double Interlock Preaction Sprinkler System where indicated on the drawings.  Preaction system assembly shall utilize a preaction valve with tr...
	B. Provide preassembled preaction system assembly complete with a control panel and an air compressor within a free standing cabinet.  The entire package shall be prewired and the water inlet and outlet to the valve riser.

	1.5 PERFORMANCE REQUIREMENTS
	A. Sprinkler system design shall be accepted by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13 and all local code ...
	B. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand: 0.68 bars.
	F. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on the drawings.
	G. Maximum Protection Area Per Sprinkler
	1. Maximum protection area per sprinkler as noted on drawing.

	H. Total Combined Hose Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demand.

	I. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/SEI 7.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations and volumetric calculations to the Engineer and authority having jurisdiction for acceptance before any equipment or pipe...
	Include plans, elevations, sections, details, and attachments to other work.
	C. The Contractor will be authorized by the Employer to start each portion of the work following Shop Drawing review and acceptance.
	The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and acceptance by the Insurance Underwriters, the Employer, the Engineer, and Local Civil Defense. Any installation prior to this acceptance process ...
	1. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Engineer for acceptance in accordance with the shop drawing submittal schedule and procedures.
	2. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drain...
	3. Wiring Diagrams: For power, signal, and control wiring.
	4. Power supply calculations.

	D. Permits: Prior to starting installation, the Contractor shall submit to the Engineer copies of all permits and acceptances necessary to conduct the work.
	E. Samples: Submit samples for review.
	1. Sprinklers.

	F. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in th...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to the Engineer for Employer’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.7 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	B. Qualification Data: For qualified Installer and the professional Engineer. Volumetric calculations or water delivery time calculations to the end of sprinkler submittal is required for double interlock preaction systems.
	C. Accepted Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13 , that have been accepted by the authorities having jurisdiction, including hydraulic calculations and volumetric calculations.
	D. Welding certificates.
	E. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.
	Include "The Contractor's Material and Test Certificate for Aboveground Piping."
	F. Field quality-control reports.
	G. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the accepted plans and tested in accordance with NFPA-13.

	1.8 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and...

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by the qualified professional Engineer.


	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70 by a qualified testing agency and marked for intended location and application
	C. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."
	2. NFPA 72, “National Fire Alarm and Signaling Code.”
	3. NFPA 70, “National Electrical Code.”
	4. NFPA 101 – Life Safety Code.
	5. UL Fire Equipment Directory.
	6. FM Global – Loss Prevention Data.
	7. Saudi Building Code.
	8. Local Civil Defense.

	D. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	E. All material and equipment shall be listed by UL and/or accepted by FM Global.
	F. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.  The use of pressure reducing or regulating valves shall not be permissible unless noted otherwise.

	1.10 PROJECT CONDITIONS
	A. Interruption of Existing Sprinkler Service:  Do not interrupt sprinkler service to facilities occupied by the Employer or others unless permitted under the following conditions and then only after arranging to provide temporary sprinkler service ac...
	1. Notify the Engineer, Construction Manager and the Employer no fewer than two days in advance of proposed interruption of sprinkler service.
	2. Do not proceed with interruption of sprinkler service without the Engineer's, Construction Manager's and the Employer 's written permission.


	1.11 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.12 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabine...


	1.13 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation. Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields. Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 STEEL PIPE AND FITTINGS
	A. For piping system subjected to pressure rating 1200 kPa and less, Schedule 40, Galvanized Steel Pipe: ASTM A 53/A 53M, Type S, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. For piping system subjected to pressure rating more than 1200 kPa, Schedule 80, Galvanized Steel Pipe: ASTM A 53/A53M, Type S, Grade B. Pipe ends may be factory or field formed to match joining method.
	C. Schedule 40, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	D. Schedule 80, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	E. Galvanized, Steel Couplings: ASTM A 865, threaded.
	F. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	G. Malleable- or Ductile-Iron Unions: UL 860.
	H. Cast-Iron Flanges: ASME B16.1, Class 125.
	I. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc. USA
	b. NIBCO, Inc. USA
	c. Victaulic Company. USA
	d. Accepted equal.

	2. Pressure Rating: 6T2400 kPa6T minimum.
	3. Galvanized, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, nonmetallic and asbestos free.
	1. Class 125, Cast-iron and Class 150, Bronze Flat-Face Flanges: Full-face gaskets
	2. Class 250, Cast-iron and Class 300, Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM accepted.
	2. Minimum Pressure Rating for Standard-Pressure Piping:  6T1200 kPa
	3. Minimum Pressure Rating for High Pressure Piping:  6T1725 kPa

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard:  UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa 6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 312
	3. Pressure Rating: 1200 kPa minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5 TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating:  6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	C. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	D. Globe Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.



	2.6 PREACTION AUTOMATIC SPRINKLER SYSTEM
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. Viking Corp. USA
	2. Victaulic Co. USA
	3. Accepted equal.

	B. Pre-action sprinkler system shall be provided where indicated on drawings.  The pre-action sprinkler system shall be supervised, double interlock, electrically operated, fail-safe with required trim, compressor, and air maintenance device.  The sys...
	C. No more than 1000 automatic sprinklers shall be controlled by any one preaction valve.
	D. Air Compressor:
	1. Provide air compressor to provide compressed air supply in the dry system with dehydrator. The air compressor shall have a capacity capable of restoring normal air pressure in the system within 30 minutes.
	a. Connection pipe from the air supply to the dry pipe valve shall not be less than 6T15 mm6T in diameter and shall enter the system above the priming water level of the dry pipe valve.
	b. A check valve shall be installed in the air filling connection, and a listed or accepted shutoff valve of either the renewable disc or ball valve type shall be installed on the supply side of this check valve and shall remain closed unless filling ...
	c. Relief Valve: An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 6T0.7 bar6T in excess of system air pressure and shall not exceed the manufacturer’s limitations.

	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Gast Manufacturing Inc. USA
	b. General Air Products, Inc. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	3. Standard: UL’s “Fire Protection Equipment Directory” listing or “Acceptance Guide,” published by FM Global, listing.
	4. Motor kW: Fractional.

	E. Air maintenance device shall regulate the air pressure to preset requirements.
	F. Starter and power wiring, including local disconnect, and final terminations for air compressor will be provided under this Section.
	G. An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 0.7 bar (10 psi) in excess of system pressure and shall not exceed manufacturer’s limitation.  Installation of...
	H. Listed pressure gauges shall be installed upstream and downstream of the pre-action valve and the air supply line to the preaction valve and preaction valves.
	I. Sprinkler piping and fire detection devices shall be automatically supervised.
	J. A supervised control valve shall be installed at downstream of pre-action valve assembly.
	K. The pre-action system shall be equipped with the following components:
	1. Preaction valve.
	2. Trim piping and components -
	a. Piping valve.
	b. Restriction orifice.
	c. Test drain valve.
	d. Main drain valve.
	e. Drip check valve.
	f. Strainer alarm test valve.
	g. Garage valve.
	h. Water comply pressure gauge.
	i. Pressure operated relief valve 0-26.6 bar (0 – 300 psi).
	j. N.C. solenoid valve.
	k. Alarm switch.
	l. Manual emergency release valve.
	m. Low air supply.
	n. Pressure switches.
	o. Check valve.
	p. OS&Y valve with tamper switch.
	q. Check valve with rubber seat.
	r. Back-up power supply.
	s. System air pressure.
	t. Pressure gauges.


	L. The control panel shall be U.L. Listed and F.M. accepted and meet the requirements of NFPA Pamphlet 72 for releasing preaction system(s). The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a key loc...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the preaction system releasing control panel with the building fire alarm and BAS panel. Power for the panel shall be derived from a 220 Volt, 20 Amp...
	2. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Fike. USA
	b. Notifier. USA
	c. Accepted equal.
	a. Smoke detection in alarm condition.
	b. Air supervisory pressure switch.
	c. Sprinkler system pressure water flow switches.
	d. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for sprinkler system air supervisory pressure switch, water flow pressure switch, and valve tamper switch. All other supervisory conditions including the integral panel trouble conditions may be annunciated ...
	5. Provide the entire preassembled and prewired preaction valve assembly, including preaction valve with the required trim control valve with tamper switch and associated piping, control panel, air compressor, and water inlet and outlet to the valves....

	M. Provide cross zoned photoelectric type smoke detectors for release of solenoid.  In the preaction valve assembly, spacing of smoke detectors shall be based on the requirements of NFPA 72.
	N. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	O. The alarm pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have one set of "C" contacts which shall be utilized for the "System Tripped" alarm reporting to the control panel.
	P. The air supervisory pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have two sets of "C" contacts. One set of contacts shall be utilized for the "low air" supervisory condition reporting to the co...
	Q. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. accepted. The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	R. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	S. Spacing of releasing devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	T. Sequence of Operation:
	1. Upon closure of control valve on the preaction valve assemblies or loss of air in the piping due to activation of a sprinkler or breakage of fitting, trouble supervisory signal will be transmitted at the preaction releasing control panel and buildi...
	a. Transmit alarm signal at the releasing control panel and building fire alarm panel and BAS panel.
	b. Alarm bell will sound alarm.
	c. Water will enter the piping but will not discharge over the hazard until the sprinkler is operated in the single interlock systems.
	d. Water will enter the piping only upon activation of a detection device and loss of air operation of a sprinkler in the double interlock system(s).

	3. Upon manual activation of the preaction valve by the operation of the manual emergency release causes the following:
	a. Continuous audible device sounds alarm.


	U. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	V. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	W. Automatic operation of the preaction systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	X. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.

	2.7 SPRINKLER SPECIALTY PIPE FITTINGS
	A. General Requirements for Preaction System Fittings:  UL listed and FM Accepted for preaction pipe service.
	B. Branch Outlet Fittings:
	1. Anvil International, Inc.
	2. Tyco Fire & Building Products LP.
	3. Victaulic Company.
	4. Standard: UL 213.
	5. Pressure Rating:  6T1200 kPa6T minimum.
	6. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	7. Type: Mechanical-T and -cross fittings.
	8. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	9. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	10. Branch Outlets: Grooved, or threaded.

	C. Sprinkler Inspector's Test Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Victaulic Company. USA
	b. Viking Corporation. USA
	c. Accepted equal.

	2. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.8 SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	Escutcheon plates or cover plates for concealed sprinklers shall be part of listed sprinklers assembly. Provide corrosive-resistant coating in the rooms where corrosive conditions exist.
	1. Globe Fire Sprinkler. USA
	2. Victaulic Company. USA
	3. Viking Corporation. USA
	4. Accepted equal.

	B. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing and FM Global "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers:  6T1200 kPa6T minimum.

	C. Automatic Sprinklers with Heat-Responsive Element:
	1. Nonresidential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with discharge coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	D. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	E. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, white finish, one piece, flat.

	F. Sprinkler Guards:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Reliable Automatic Sprinkler Co., Inc. USA
	b. Victaulic Company. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.9 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically Operated Alarm Bell:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum, 6T200-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Pressure Switches:
	1. Provide high/low air supervisory pressure switches for monitoring loss of air in preaction systems and waterflow pressure switches for monitoring waterflow in the system piping.
	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised water-flow switch with retard feature.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design Operation: Rising pressure signals water flow.

	D. Valve Supervisory Switches:
	1. Provide valve supervisory switches on all the valves controlling water supplies including incoming water service.
	2. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design: Signals that controlled valve is in other than fully open position.


	2.10 PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. AMETEK, Inc.; U.S. Gauge Division. USA
	2. Watts USA
	3. Accepted equal

	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gage Range: 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gage: Include "AIR" or "AIR/WATER" label on dial face.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping. Install piping as indicated, as far as practical.
	1. Deviations from accepted working plans for piping require written acceptance from authorities having jurisdiction. File written acceptance with the Engineer before deviating from accepted working plans.
	2. Piping shall be installed with minimum number of joints and couplings, but with adequate and accessible connections for disassembly, maintenance and replacement of piping components.

	B. Piping Standard: Install internally and externally galvanized pipes for preaction systems and areas where moisture conditions exist.  Comply with requirements in NFPA 13 for installation of sprinkler piping.
	C. Pitch sprinkler pipes in accordance with NFPA-13. Provide auxiliary drain connections for trapped portions of piping.
	D. Install seismic restraints on piping. Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	E. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	F. Piping installed within the MRI rooms shall be of non-ferrous material (copper piping).
	G. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	H. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	I. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	J. Install sprinkler piping with drains for complete system drainage.
	K. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	L. Connect compressed-air supply to preaction sprinkler piping.
	M. Connect air compressor to the following piping and wiring:
	1. Pressure gages and controls.
	2. Electrical power system.
	3. Fire-alarm devices, including low-pressure alarm.

	N. Install alarm devices in piping systems.
	O. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements in NFPA 13 for hanger materials.
	P. Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices and air compressors.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	T. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any existing mechanical, plumbing...
	U. The Contractor shall provide the Employer accepted, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Employer’s opinion, are subject to physical damage.
	V. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	W. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	X. Penetrations of ductwork shall not be permissible.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings, and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated. Piping...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged

	H. Steel-Piping, rolled-Grooved Joints:  roll square-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	J. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved jo...
	K. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with tools recommended by fitting manufacturer.
	L. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014.  Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	M. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	N. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65 C, unless listed for this service.
	O. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	P. Do not use couplings to provide support point for vertical piping.
	Q. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer

	3.4 VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements:  Install in vertical position for proper direction of flow, in main supply to system.
	2. Preaction Valves: Install trim sets for air supply, drain, priming level, alarm connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
	a. Install air compressor and compressed-air supply piping.
	b. Air-Pressure Maintenance Device: Install shutoff valves to permit servicing without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or switch to maintain system pressure; strainer; pressure ratings with 6T9...
	c. Install compressed-air supply piping from building's compressed-air piping system.


	D. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal or rigid plastic identification signs to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the op...
	F. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5 SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	In areas without a suspended ceiling, install sprinkler piping as high as possible.  Sprinklers shall be installed in accordance with their liking. Sprinklers shall be placed in the center of ceiling tile in both directions.
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent. Final sprinkler installation shall follow installation of finished ceiling. Coordination with and acceptance from the...
	C. Sprinklers in the pendent position shall be installed on return bends in the heated areas.
	D. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	E. Horizontal sidewall sprinklers shall not be installed back-to-back in residential occupancies. Provide a minimum of 15.2 mm horizontal separation to reduce sound transmission.
	F. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway. Sprinklers at bottom of hoistway shall not be more than 600 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that do...
	G. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room. A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	H. Sprinklers shall be installed under fixed obstructions over 1200 mm such as ducts, decks, open gate flooring, cutting tables and overhead doors. Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be pro...
	I. Sprinklers installed under open grating shall be of the intermediate level/rack storage type or otherwise shielded from the discharge of overhead sprinklers.
	J. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13. Deflector of sprinklers shall be aligned parallel to ceiling or roofs. Sprinklers shall be designed to open at temperature 54-73 deg ...
	K. Provide sprinkler protection in the accessible vertical shaft and/or around vertical opening, if the vertical opening(s) is/are not protected by fire rated enclosure.
	L. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	M. A minimum of 450 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	N. Residential sprinklers shall be permitted in dwelling units and their adjacent corridors provided they are installed in conformation with their listing. Area of coverage shall be in accordance with manufacturer listing.
	O. Sprinklers having K-factor exceeding 80.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	P. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings. Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	Q. Sprinklers shall be designed to open at temperature from 57 C to 73 C in locations where the ceiling temperature does not exceed 37 C. Where the ceiling temperature exceeds 37 C, the temperature rating of sprinklers shall be in accordance with NFPA...
	R. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	S. Provide all required piping and make final connection to the sprinklers.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests. Operate as required.
	7. Coordinate with fire-pump tests. Operate as required.
	8. Verify that equipment hose threads are same as local fire-department equipment.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the Contractor's Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new preaction sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working pres...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are acce...
	2. Submit the Contractors and material test certificates signed by installing the Contractor and the Employer’s representative in accordance with NFPA-13.

	G. The preaction system piping shall be tested pneumatically at 2.7 bars in addition to the hydrostatic test.  Maximum permissible loss in the pneumatic test is 0.134 bars over the period of 24 hours.
	1. The test on double interlock preaction systems shall measure the time to trip the valve and the time for water to be discharged by opening the inspector’s test valve.

	H. There shall be no visible leakage when the inside sprinkler system is subjected to the hydrostatic pressure test.
	I. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	J. The main drain valve shall be opened and remain open until the system pressure stabilizes. The static and residual pressures shall be recorded on the Contractor's test certificate.
	K. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.
	L. Automatic operation of preaction systems shall be tested in accordance with the manufacturer’s instructions.  The manual and remote control operation shall also be tested.

	3.7 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train the Employer's maintenance personnel to adjust, operate, and maintain specialty valves.

	3.9 PIPING SCHEDULE
	A. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	B. Standard-pressure, preaction sprinkler system, DN50 and smaller, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure more than 1200 KPa).

	C. Standard-pressure, preaction sprinkler system, DN65 and larger, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints(for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints (for system pressure more than 1200 KPa).


	3.10 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings: Upright sprinklers.
	2. MRI Rooms: Concealed pendent type listed for MRI use.
	3. Rooms with Suspended Ceilings: Recessed, and concealed pendent sprinklers as indicated.
	4. Wall Mounting: Sidewall sprinklers.
	5. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Rough brass, with factory-painted as per ID.
	2. Recessed Sprinklers: White finish, with white escutcheon.
	3. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.




	211339 - Foam-Water Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concentrate piping and piping specialties.
	2. Bladder tanks and proportioning devices.
	3. Foam concentrate.
	4. Discharge devices.
	5. Monitoring and alarm devices.

	B. Related Sections:
	2. Division 21 Section “Fire-Suppression Standpipes.”
	3. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps."


	1.3 DEFINITIONS
	A. AFFF: Aqueous film-forming foam concentrate.
	B. Eductor (Inductor): A device that uses the venturi principle to introduce a proportionate quantity of foam concentrate.
	C. Proportioner: The device where foam liquid and water are mixed to form foam solution.

	1.4 SYSTEM DESCRIPTION
	A. The foam-water systems shall provide extinguishment of Class A and Class B hazards in the protected hazard. The foam water systems shall utilize deluge valve with complete trim, control panel and detection and devices for the deluge systems and bla...
	B. Provide a reserve supply of foam concentrate to meet the design requirements.
	C. Description: Engineered, fixed, deluge, automatically actuated, low-expansion, AFFF fire-extinguishing system for flammable-liquid fires. System includes diaphragm proportioning tanks and devices as described in NFPA 16.

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard Working Pressure of Piping-System Component: Listed for 6T1200 kPa6T.
	B. Design sprinkler system hydraulically based on design criteria indicated on the drawings
	1. Solution: 3 percent foam-water solution.

	C. Seismic Performance: Fire-suppression piping shall withstand the effects of earthquake motions determined according to NFPA 13.

	1.6 SUBMITTALS
	A. Product Data: For each type of product indicated.  Include the following:
	1. Piping, valves, fittings, and hangers.
	4. Seismic restraints for all equipment.
	5. Bladder tanks and proportioning devices.
	6. Foam concentrate.
	7. Discharge devices.  Include flow characteristics.
	8. Monitoring and alarm devices.  Include electrical data and supervision method.
	9. Foam-concentrate storage tanks.
	10. Control Panel
	11. Detection devices
	12. Test connections.

	B. Shop Drawings and Hydraulic Calculations: For foam- water sprinkler system, include plans, elevations, sections, details etc.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts of fittings, valves, bladder tank, proportioner, fittings and hangers, etc. and p...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 11, 16, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for control panel detection devices, wiring, pip...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Drawings: Working plans, prepared according to NFPA 13, that have been approved by Local Civil Defense, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Open sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. All material and equipment shall be listed by UL and approved by FM Global.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”


	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Discharge Devices: Not less than 20 percent of amount of each type installed.
	2. Foam Concentrate: Not less than 200 percent of amount installed.
	3. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1        CONCENTRATE PIPING MATERIALS
	A. Comply with requirements specified in Division 21 Section "Wet-Pipe Sprinkler Systems" for pipes, fittings, joining materials and valves.
	1. Foam concentrate piping shall be compatible with foam concentrate to be used.  Foam concentrate piping shall be designed for the least equivalent feet of pipe run from bladder tank discharge outlet to proportioning device and water supply to bladde...

	B. Schedule 40, Seamless Galvanized Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	1. Threaded Fittings, Classes 125 and 250: ASME B16.4.
	2. Pipe Flanges and Flanged Fittings: ASME B16.1.
	3. Malleable Iron Threaded Fittings, Classes 150 and 300: ASME B16.3.

	C. Red Brass Pipe: ASTM B 43, Schedule 40, with factory- or field-formed threaded ends.
	1. Threaded Fittings: ASME B16.11.


	2.2         VALVES
	A. General Valve Requirements:
	1. UL listed and/or FM Approved for use in fire-protection systems.
	2. Compatible with type of foam concentrate used.
	3. Rated for the system pressure.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard:   UL 258.
	b. For trim and drain functions.
	c. Valves 6TDN 406T and Smaller:   Bronze body with threaded ends.
	d. Valves 6TDN 50 and DN 656T:   Bronze body with threaded ends or ductile-iron body with grooved ends.
	e. Valves 6TDN 806T:   Ductile-iron body with grooved ends.


	C. OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard: UL 262.
	b. Accessories: Pre-grooved stem for mounting tamper switch for monitoring by fire-alarm panel.
	c. Body Material: Cast or ductile iron.
	d. Ends: Flanged or mechanical.
	e. Packing: Asbestos free.


	D. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 1091.
	b. Pressure Rating: 6T1200 kPa6T minimum.
	c. Valves 6TDN 506T and Smaller:
	1) Body Material:   Bronze.
	2) End Connections: Threaded.

	d. Valves 6TDN 656T and Larger:
	1) Body Material: Cast or ductile iron.
	2) End Connections: Flanged, grooved, or wafer.
	3) Ends: Flanged or mechanical.

	e. Accessories: Tamper switch for monitoring by fire-alarm panel.


	E. Swing Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 312.
	b. Pressure Rating: 6T1725 kPa6T minimum (rated for system pressure).
	c. Body Material: Cast iron.
	d. End Connections: Flanged or grooved.


	F. Trim and Drain Valves:
	1. General Requirements:
	a. Compatible with type of foam concentrate used.
	b. Pressure Rating: 6T1200 kPa6T minimum.

	2. Angle Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/

	3. Globe Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/



	2.3         SPECIALTY VALVE – DELUGE VALVE
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Deluge valve shall employ a positive vent on the priming line to ensure that the deluge valve will not prematurely reset. Inlet and outlets connections of the deluge valve shall be Grooved. Deluge valve shall have a working pressure 1200 kPa deluge...

	2.4        SPECIALITIES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	B. Specialties shall comply with NFPA 16, be compatible with the foam concentrate, and be designed to be drained and cleaned.
	C. Foam-Concentrate Storage Tanks: Provide a low expansion foam bladder tank system for storage of foam concentrate. The tank shall be stamped as meeting ASME pressure vessel requirements and UL listed/FM Approved for use with the foam concentrate and...
	D. Proportioning Controllers: Foam concentrate shall be introduced into the water from a concentrate controller utilizing balanced pressure injection. Concentrate controller shall be listed and approved with the foam concentrate to the proportioned an...
	E. Concentrate Control Valves: Install water-operated ball or deluge valve between the bladder tank and concentrate controller. The valve shall open automatically when the sprinkler system water flow. Concentrate control valve shall be listed for the ...
	F. Concentrate Strainers: Bronze body and stainless-steel mesh strainer with minimum 6T3.2-mm6T perforations to remove solids that would block system components.
	G. Pressure Gauges: Comply with UL 393; with 6T90-mm6T minimum-diameter dial, 6T0- to 2070-kPa6T dial range, and caption "WATER" or "CONCENTRATE" on dial face.

	2.5        FOAM CONCENTRATE
	A. Description: 3% AFFF liquid concentrate, complying with NFPA 11 and UL 162, for making foam-water fire-extinguishing foam solution. Stored foam concentrate shall not be a mixture of different types and/or brands and shall be stored in accordance wi...

	2.6         DISCHARGE DEVICES
	A. Discharge devices and foam concentrate shall be UL listed or FM Approved for use together.
	B. Sprinklers: Open, air-aspirating type; for use on deluge systems.
	C. Discharge devices for foam-water deluge and spray systems shall be permitted to be air aspirating as foam water sprinklers or foam-water spray nozzles.

	2.7         MONITORING DEVICES
	A. Valve Supervisory Switches: Single pole, double throw, with normally closed contacts complying with UL 753.  Switch shall signal fire-alarm panel or releasing panel when valve is in other than fully open position.
	B. Pressure Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.
	C. Flow Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.

	2.8        CONTROL PANEL AND ALARM DEVICES
	A. The control panel shall be U.L. Listed and F.M. approved and shall meet the requirements of NFPA Pamphlet 72 for releasing foam water system(s).  The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the foam water system releasing control panel with the building fire alarm and BAS panel.  Power for the panel shall be derived from a 220 Volt, 20 A...
	2. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	a. Heat detection devices in alarm condition.
	b. Alarm.
	c. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for smoke detection, valve tamper switch and alarm.  All other supervisory conditions including the integral panel trouble conditions may be annunciated as a single condition.

	B. Heat detector shall be rate of anticipation 90 C type, thermally sensitive, U.L. and FM approved, device for releasing solenoid valve.  Spacing of heat detectors shall be in accordance with their listings.
	C. A supply of spare fusible elements for heat - responsive devices, not less than two of each temperature rating, shall be maintained on the premises for replacement purposes.
	D. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	E. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. approved.  The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	F. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	G. Spacing of detection devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	H. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	I. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	J. Automatic operation of the foam-water systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	K. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.


	PART 3 – EXECUTION
	3.1        CONCENTRATE STORAGE TANK INSTALLATION
	A. Install concentrate storage tanks on concrete bases.  Concrete bases are specified in Division 21 Section "Common Work Results for Fire Suppression."
	B. Install concentrate storage tanks anchored to substrate according to tank manufacturer's written instructions.
	C. Install tanks level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.
	D. Install seismic restraints for tanks.  Anchor tanks to substrate.

	3.2        PIPING INSTALLATION
	A. Install piping and other components level and plumb.
	B. Comply with requirements for basic pipe installation and joint construction in Division 21 Section "Common Work Results for Fire Suppression."
	C. Install pipe and fittings, valves, and discharge devices according to requirements listed in NFPA 16, "Installation of Foam-Water Sprinkler and Foam-Water Spray Systems."
	1. Support piping using supports and methods according to NFPA 13.
	2. Install seismic restraints for concentrate storage tanks and piping systems.
	3. Install monitoring and alarm devices according to NFPA 16 and NFPA 72.

	E. Install flanges, flange adapters, or couplings for grooved-end piping on piping, valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Ream ends of pipes and tubes and remove burrs.
	G. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	H. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for foam concentrate.  Join flanges with gasket and bolts according to ASME B31.9.
	I. Piping, fittings and valves shall be of a material compatible with the foam concentrate, foam solution, or water used, as applicable.
	J. Rubber-gasketed fittings shall be permitted to be used to connect pipe in fire-exposed areas where the foam-water deluge system is automatically controlled.
	K. Unions, couplings, or other similar fittings necessary to complete the piping connections between the system riser and the bladder tank are not indicated on the general schematic figures.  However, the installing contractor must incorporate them in...
	L. Check for compliance with environmental rules and regulations for design, testing, drainage, system runoff or other potential environmental requirements.
	1. Provide a foam concentrate control valve on a balanced pressure foam water system in order to prevent the unwanted discharge of foam concentrate caused by thermal expansion, siphoning or any other reason.
	2. The foam solution test valve shall be large enough to flow full system demand for testing purposes.

	M. Teflon tape or sealing compounds shall be used at pipe joints in the foam concentrate supply line.  Foam concentrates act as harsh detergents and may wash other pipe joint compounds out of the joint.
	N. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	O. Provide a minimum of 5 pipe diameters of straight pipe on the inlet and outlet of the concentrate controller to minimize turbulence inside the concentrate controller.  Exception, the outlet for the tank water supply control valve may be connected n...
	P. The combined total equivalent length of pipe (pipe length, plus equivalent lengths for fittings and valves) including both the water supply inlet piping and the foam concentrate discharge piping should not exceed 15.2 equivalent meters.  This will ...
	Q. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	R. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	S. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	T. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated.

	U. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems and with foam concentrate.

	3.3         CONNECTIONS
	A. Comply with requirements for piping specified in Division 21 Section "Wet-Pipe Sprinkler Systems."  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Provide concentrate control and drain valves with piping to permit maintenance of the foam concentrate with continuous sprinkler-system service.
	C. Install proportioning controller in fire-suppression piping to provide coverage to area indicated on Drawings.
	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Teflon tapes or sealing compounds shall be used at pipe joints in the foam concentrate supply line.
	F. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	G. Connect electrical devices to building's fire-alarm system.  Comply with requirements for wiring and connections in Division 28 Section "Fire-Alarm System."
	H. Install a fire department connection on the supply side of the proportioning controller when required.

	3.4         LABELING
	A. Install labeling on piping, equipment, and panels according to Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.5        STRAINERS
	A. Strainers shall be installed so that they are accessible for cleaning or flushing.
	B. Strainers shall be installed in foam concentrate lines upstream of foam concentrate pumps.
	C. Provide listed strainers of the proper size and strainers that have a ratio of open-basket area to inlet pipe size of at least 10:1 shall be used.

	3.6        CHARGING SYSTEM
	A. Fill proportioning tanks with foam concentrate after field quality-control testing is complete and satisfactory results have been achieved.

	3.7        DRAINS AND FLUSHING CONNECTIONS
	A. Flushing connections shall be provided where system piping is subject to accumulation of sediments or where periodic flushing is required by the authority having jurisdiction.
	B. System auxiliary drains shall be installed such that the drain valves are accessible in accordance with NFPA 13.

	3.8        FIELD QUALITY CONTROL
	A. Inspection: Engage the services of a qualified professional engineer to inspect installed fire-extinguishing systems, prepare installation report, and certify that installation complies with the Contract Documents, calculations, and requirements of...
	B. Comply with operating instructions and procedures in NFPA 16, "Acceptance Tests" Chapter.  Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.
	2. Inspect equipment and check mountings for adequate anchoring to substrate.
	3. Check electrical systems.
	4. The foam solution test valve must be large enough to flow full system demand for testing purposes.
	5. Flush supply piping.
	6. Perform hydrostatic pressure test.
	7. Perform acceptance test.
	8. Perform proportioning system test.
	9. Perform discharge test.
	10. Flush system piping.
	11. Flush system piping again immediately after any foam concentrate discharge.
	12. Correct malfunctioning equipment; retest to demonstrate compliance.  Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated; retest to demonstrate compliance.  Repeat procedure until satisfactory r...
	13. Comply with environmental rules and regulations for testing, drainage, system run-off or disposal of foam solution or other potential environmental requirements.

	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations including connections, and to assist in testing.

	D. Tests and Inspections:
	1. After installing foam fire-extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start systems to confirm proper unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	E. Foam fire-extinguishing piping system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	212200 - Clean Agent Fire Extinguishing System
	PART 1 -  GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Piping and piping specialties.
	2. Extinguishing-agent containers.
	3. Extinguishing agent.
	4. Detection and alarm devices.
	5. Control and alarm panels.
	6. Accessories.
	7. Connection devices for and wiring between system components.
	8. Connection devices for power and integration into building's fire-alarm system.
	9. Barometric relief dampers.


	1.3         DEFINITIONS
	A. ATS:  Acceptance Testing Specifications.
	B. EPO:  Emergency Power Off.

	1.4        SYSTEM DESCRIPTION
	A. Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area including the room cavity below the ceiling and below the raised floor.
	B. The system shall incorporate modular or central storage of the agent as liquid in pressurized cylinder.  A fixed piping distribution system shall transport the agent to the nozzles.  System shall provide the minimum design concentration of 7.0 perc...
	C. Design concentrations shall be held at the highest level of combustible for a minimum period of ten (10) minutes.
	D. The work described in this specification consists of all labor, materials, equipment, Engineering and services necessary to complete and test the Total Flooding Clean Agent fire extinguishing system with Automatic Detection and Control.
	1. Drawings: The contract drawings show the general arrangement of the areas to receive detection and Clean Agent Fire Extinguishing System. Review the drawings so that all items that will affect the operation of the Clean Agent Fire Extinguishing Sys...
	2. Total flooding system shall be complete including Clean Agent Fire Extinguishing Gas storage containers, piping, hangers, nozzles, control panel, detectors, annunciators, alarms and any and all other equipment necessary for a complete operational s...
	3. The system shall include all required wiring and controls necessary to automatically shutdown the independent forced-air ventilation system serving the protected area only and close all the dampers in the supply and exhaust/return ductwork serving ...
	4. Forced air ventilation shall shutdown and dampers in HVAC system close automatically prior to discharge of the fire extinguishing system.
	5. Provide a means of manual release of the system.  This shall be accomplished by a mechanical manual release or by electrical manual release. The release shall cause simultaneous operation of the automatically operated valves controlling agent relea...
	6. System shall have 24-hour battery standby power supply for operation of the detection, signaling, control and activation requirements of the system.
	7. The system shall also include connection of trouble and alarm signals at the system control panel with the Building Fire Alarm Panel.


	1.5         PERFORMANCE REQUIREMENTS
	A. Design clean-agent extinguishing system and obtain approval from authorities having jurisdiction. Design system for Class A, B or C fires as appropriate for areas being protected and include safety factor.  Use clean agent indicated and in concentr...
	B. Performance Requirements:
	1. Discharge HFC 227ea, FE-25 and FK-5-1-12 within 10 seconds and maintain the designed concentration by volume at for 10-minute holding time in hazard areas.
	2. Discharge HFC 227ea within 10 seconds and maintain 7.1 percent concentration by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. HFC 227ea concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 5.3 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	3. Discharge HFC-125 within 10 seconds and maintain 8 percent concentration by volume at 21  C for 10-minute holding time in hazard areas.
	a. HFC-125 concentration in hazard areas greater than 11.5 percent immediately after discharge or less 6.8 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	4. Discharge FK-5-1-12 (NOVEC 1230) within 10 seconds and maintain 6.6 percent concentration / by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. FK-5-1-12 concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 6.5 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	C. System Operating Sequence: As follows:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust / return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Clean Agent Discharge.
	c. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	D. Emergency Power off (EPO): Will terminate power to protected equipment immediately on actuation.
	E. Low-Agent Pressure Switch:  Initiate trouble alarm if sensing less than set pressure.
	F. Power Transfer Switch: Transfer from normal to stand-by power source.
	G. Seismic Performance: Fire-suppression piping and containers shall be capable of withstanding the effects of earthquake motions determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, "Earthquake Loads."

	1.6        SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Sustainable and Renewable Products Submittals: Documentation indicating that clean agents comply.
	C. Shop Drawigs: For clean-agent fire-extinguishing system signed and sealed by a qualified professional engineer.
	1. Include plans showing locations, pipe sizes, nozzles and their supports, location of extinguishing agents, detection devices, auxiliary equipment and sequence of operations, elevations, sections, details, and attachments to other work.
	2. Include design calculations.
	3. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	4. Wiring Diagrams: For power, signal and control wiring.
	5. Standby battery calculations.

	D. Delegated-Design Submittal: For clean-agent fire-extinguishing system signed and sealed by the qualified professional engineer.
	1. Indicate compliance with performance requirements and design criteria, including analysis data.
	2. Include design calculations for weight, volume, and concentration of extinguishing agent required for each hazard area.
	a. Controls and alarms.
	b. Extinguishing-agent containers, piping and discharge nozzles if mounted in space, detectors, and accessories.
	c. Equipment and furnishings.

	4. Indicate the Following on Access (Raised) Floor Space Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.

	5. Indicate the Following on Ceiling Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.
	c. Other equipment located in the ceiling space that is being protected including sprinkler piping, HVAC equipment, raceways, or conduit.

	6. The shop drawings shall show the estimated maximum positive and negative pressure for the enclosure protected by a clean agent, relative to ambient pressure, expected to be developed upon discharge of the agent.

	E. Coordination Drawings: Clean agent extinguishing systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	1. Domestic water piping.
	2. Items Penetrating Finished Ceiling Include the Following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Audible / visible appliances.


	F. Permit Approved Drawings: Working plans, prepared according to NFPA 2001, that have been approved by authorities having jurisdiction.  Include design calculations.
	G. Seismic Qualification Certificates: For extinguishing-agent containers and control panels from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	H. Field quality-control reports.
	I. Submit verification of compliant installation with the requirement of NFPA 2001 and approved shop drawings.  The verification shall ensure that the installed system includes all required components and functions and the system has been 100 percent ...
	J. Operation and Maintenance Data: For special agent system to include in emergency, operation, and maintenance manuals.  All aspects of system operation and maintenance shall be detailed, including electrical schematics of all circuits, a written des...
	K. As-Built Drawings: Upon completion of installation, the Contractor shall revise all clean agent ship drawings and calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall ...

	1.7        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. FM Global Compliance: Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	C. UL COMPLIANCE: Provide equipment listed in UL's "Fire Protection Equipment Directory."
	D. All devices, components and equipment shall be new standard products of the manufacturer of the latest design.
	E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are de...
	F. Codes and NFPA Standards: Clean agent system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-2001, “Standard for Clean Agent Extinguishing System.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. NFPA-72, “Standard for Information Technology Equipment.”
	5. NFPA-90A, “Standard for Heating, Ventilation and Air Conditioning Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.


	1.8        EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Deliver extra materials to Owner.
	1. Detection Devices: Not less than 20 percent of amount of each type installed.
	2. Container Valves: Not less than 10 percent of amount of each size and type installed.
	3. Nozzles: Not less than 20 percent of amount of each type installed.
	4. Extinguishing Agent: Not less than 100 percent of amount installed in largest hazard area.  Include pressure-rated containers with valves.


	1.9        WARRANTY
	A. System components furnished under this contract shall be guaranteed against defective design, false discharge due to malfunction of Clean Agent Extinguishing equipment, materials and workmanship for the full warranty time which is standard with the...


	PART 2 -  PRODUCTS
	2.1        CLEAN-AGENT SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area.
	C. Delegated Design: Design clean-agent fire-extinguishing system and obtain approval from authorities having jurisdiction.  Design system for Class A, B, and C fires as appropriate for areas being protected, and include safety factor.  Use clean agen...
	D. Cross-Zoned Detection: Devices located in two separate zones.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating single-detection device in other zone.
	E. Verified Detection: Devices located in single zone.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating second-detection device.
	F. System Operating Sequence:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust/return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Power will shut off.
	c. Clean Agent Discharge.
	d. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	G. Emergency Power Off (EPO): Will terminate power to protected equipment immediately on actuation.
	H. Low-Agent Pressure Switch: Initiate trouble alarm if sensing less than set pressure.
	I. Power Transfer Switch: Transfer from normal to stand-by power source.
	J. Seismic Performance: Fire-suppression piping and containers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.2         PIPING MATERIALS
	A. See "HFC 227ea Agent Piping Applications" “HFC 125 Agent Piping Applications” "FK-5-1-12 Agent Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
	B. Flexible piping or hose, when used, shall be approved for pressure rating.
	C. Piping, Valves, and Discharge Nozzles:  Comply with types and standards listed in NFPA 2001, Section "Distribution," for charging pressure of system.
	D. All pressure relief devices shall be designed and located so that discharge from device shall not injure personnel or pose hazard.
	E. All pressure relief devices shall be designed and located so that discharge from devices shall not injure personnel or pose hazard.

	2.3        PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, Type S, Grade B or ASTM A 106/A 106M, Grade A and Grade B; Schedule 40, Schedule 80, and Schedule 160, seamless steel pipe.  Fittings shall have a minimum working pressure equal to or greater than the minimum design wor...
	1. Threaded Fittings:
	a. Malleable-Iron Fittings: ASME B16.3, Class 300.
	b. Flanges and Flanged Fittings: ASME B16.5, Class 300 unless Class 600 is indicated.
	c. Cast Iron fittings shall not be used.
	d. Fittings Working Pressure: 6T4278 kPa6T minimum.
	e. Flanged Joints: Class 300 minimum.

	2. Forged-Steel Welding Fittings: ASME B16.11, Class 3000, socket pattern.
	3. Steel, Grooved-End Fittings: FM Approved and NRTL listed, ASTM A 47/A 47M malleable iron or ASTM A 536 ductile iron, with dimensions matching steel pipe and ends factory grooved according to AWWA C606.

	B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, non-metallic, flat, asbestos-free, 6T3.2-mm6T maximum thickness unless thickness or specific material is indicated.

	C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	E. Steel, Keyed Couplings: UL 213, AWWA C606, approved or listed for clean-agent service, and matching steel-pipe dimensions.  Include ASTM A 536, ductile-iron housing, rubber gasket, and steel bolts and nuts.

	2.4       VALVES
	A. General Valve Requirements:
	1. UL listed or FM Approved for use in fire-protection systems.
	2. Compatible with type of clean agent used.

	B. Container Valves: With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	C. Valves in Sections of Closed Piping and Manifolds: Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	D. All gaskets, O-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent.  Valves shall be protected against mechanical or chemical damages.
	E. Valves in Manifolds: Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	2.5        EXTINGUISHING-AGENT CONTAINERS
	A. Description: Agent shall be stored in storage tanks designed to hold that specific agent at ambient temperatures.  Storage tanks shall be charged to fill density or super-pressurization level within the range.  The system shall be central storage d...
	1. Finish: Manufacturer's standard color, enamel or epoxy paint.
	2. Manifold:
	a. Fabricate with valves, pressure switches, and connections for multiple storage containers, as indicated.
	b. Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	3. Storage-Tank Brackets: Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support.
	4. Construction: Clean Agent storage containers shall be constructed of high strength alloy steel, conforming to all applicable specifications of the Department of Transportation.  Container design shall permit on-site reconditioning and/or refilling ...


	2.6         FIRE-EXTINGUISHING CLEAN AGENT
	A. HFC 227ea Clean Agent - Heptaflouropropane.
	1. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	B. HFC-125 Clean Agent – Pentaflouromethane:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. FK-5-1-12 Clean Agent – Dodecaflouro-2-Methylpentan-3-One:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         DISCHARGE NOZZLES
	A. Discharge nozzles shall be listed for the intended use including flow characteristics and area of coverage, heights limits and minimum pressure.  Listing criteria shall include flow characteristics area coverage, heights limits and minimum pressures.
	B. Discharge nozzles shall be fabricated of corrosion resistant materials and finished with a protective coating in severely corrosive atmosphere.
	C. Discharge nozzles shall be permanently marked to identify type, size and manufacturer.
	D. Discharge nozzles shall be provided with fragile discs, or blow off caps in order to avoid clogging by external materials.

	2.8        MANIFOLD AND ORIFICE UNIONS
	A. Description: NRTL-listed device with minimum 6T15-MPa6T pressure rating, to control flow and reduce pressure of IG-541 gas in piping.
	1. 6TDN 506T and Smaller: Piping assembly with orifice, sized for system design requirements.
	2. 6TDN 656T and Larger: Piping assembly with nipple, sized for system design requirements.

	2.9       CONTROL PANELS
	A. Description: The control panel shall be an addressable releasing panel and shall be UL Listed and FM Approved for use as a local alarm system with releasing device service, including equipment and features required for testing, supervising, the act...
	B. Power Requirements: 230-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.  Power shall be supplie...
	C. Enclosure: NEMA ICS 6, Type 1, enameled-steel 18 gage minimum cabinet.
	1. Mounting: Recessed flush with surface.

	D. Supervised Circuits: Separate circuits for each independent hazard area.
	1. Detection circuits equal to the required number of zones, or addressable devices assigned to the required number of zones.
	2. Manual pull-station circuit.
	3. Alarm circuit.
	4. Release circuit.
	5. Abort circuit.
	6. EPO circuit.

	E. Control Panel-Features: The control system shall consist of detection and control module, interactive display module, and relay module.  The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actua...
	1. Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	2. Automatic switchover to standby power at loss of primary power.
	3. Storage container, low-pressure indicator.
	4. Service disconnect to interrupt system operation for maintenance with visual status indication on the annunciator panel.

	F. Standby Power: Sealed lead calcium batteries with capacity to operate system for 90 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery voltage...
	G. Provide six (6) individual, Form-C, auxiliary relay contacts (one relay per function) shall transfer under pre-alarm, pre-release trouble conditions, power shutdown EPO.  Each of these contacts shall be rated 2A, 24 VDC and 230 VAC.
	H. Provide a relay switch to open the dampers manually.
	I. A time delay field adjustable for 0-60 seconds shall be initiated with the generation of pre-release output.  Upon expiration of the time delay, a release output and a release alarm output shall occur.  Time delay shall not be used as a means of co...
	J. All connections to the detection, signal and releasing circuits shall be supervised for open circuits and ground faults.  Additionally, signal circuits shall be supervised for short faults.  All relay coils, battery connections and plugs shall be s...
	K. The control panel shall provide an audible and visual “Trouble” signal in the event of a loss of AC power, rectified or battery power.
	L. All devices for shutting down supplementary equipment shall be considered integral parts of the system and shall function with system operation.
	M. Supervised alarm initiating circuits shall be provided per module.  Circuits shall be compatible with contact type detection devices and any combination of the required number of approved smoke detectors.  Each circuit shall be capable of monitorin...
	N. The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actuation.
	O. A subsequent alarm initiation by a smoke detector connected to the second alarm initiating circuit in a module zone shall cause pre-release alarm output.
	P. The pre-alarm, pre-release and release alarm outputs shall be individually supervised, polarity reversal, signaling circuits, each rated at 24 VDC, 0.75.  The alarm outputs shall deactivate when the Alarm Silence Switch is operated and visual and a...
	Q. An Abort Switch shall be provided to inhibit the release output originated by smoke detector alarm initiations.  A field program feature shall insure that, where specified, release outputs originated by contact devices shall override the Abort Swit...
	R. There shall be provisions for driving either initiator or solenoid actuated extinguishing agent release valves.
	S. The control unit shall operate on 220 VAC, 60 HZ.  The control panel shall include a self-contained, 24 VAC standby source of emergency power supply including a battery charger and two (2) rechargeable batteries with a minimum rating of 6.0 ampere ...

	2.10      AUTOMATIC SMOKE DETECTORS
	A. Furnish and install addressable type, photo electric smoke detectors at the ceiling on locations indicated on the drawings.  Maximum spacing per detectors shall be based on air circulation (changes) within the protected area.  The combination detec...
	B. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect the response characteristics.  Smoke detectors shall not be located in a direct air flow nor closer than 3 feet from an air supply diffuser o...
	C. All detectors shall be produced by the same manufacturer and be directly interchangeable in common detector base.  The detector base shall have wire leads for a remote LED alarm indicator.
	D. Adequate and reliable primary and 90 hour minimum standby sources of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	E. Detectors shall not be installed until after the construction cleanup of all trades is complete and final.

	2.11      MANUAL RELEASE
	A. The electric manual release switch device shall be hardwired/addressable type and shall require two separate and district actions for operation in order to prevent accidental discharge.  Manual control shall not require a pull of more than 178 newt...
	B. Manual actuation shall bypass the normal time delay and abort functions and shall cause all alarm and shut down devices to operate the same if the system had operated automatically.  Upon operation of the manual pull release switch to the bypass mo...
	C. A manual release switch shall be located at each exit from the protected hazard and shall have an advisory sign.  Devices shall be located and installed or suitably protected so that they are not subject to mechanical, chemical, or other damage.

	2.12      SWITCHES
	A. Description: UL listed or FM Approved listed, where available, 220-V ac or low voltage compatible with controls.  Include contacts for connection to control panel.
	1. Low-Agent Pressure Switches: Pneumatic operation.
	2. Power Transfer Switches: Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	3. Maintenance Switch: Keyed-access switch to prevent false discharge during servicing and system testing.


	2.13      ABORT SWITCH
	A. The abort switch shall be located within the protected area near the means of egress for the area.  The abort switch shall be a momentary contact “dead man” type requiring constant manual pressure to transfer one set of normally open and one set of...
	B. Upon release of abort switch, with the exception of optional time delays, the system shall discharge the containers if the required detection circuits are in alarm condition.
	C. The abort switch shall be supervised and shall indicate trouble condition at the Clean Agent system control panel.
	D. In all cases, the normal and manual emergency control shall override the abort function.

	2.14      ALARM DEVICES
	A. Description: Listed and labeled by an National Recognized Testing Laboratory or FM Approved, low voltage, and surface mounting.  Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System."
	B. Alarm audible and visual signal devices shall operate from the control panel.
	C. Audible and visible pre-discharge alarms shall be provided within the protected area to give positive warning of pending discharge.  The operation of the warning devices shall be continued after agent discharge and until positive action has been ta...
	D. The notification alarm appliances shall be electronic and use solid state components.  Each electronic signal shall provide eight (8) field selectable alarm tones.
	E. Bells: Minimum 6T150-mm6T diameter.  The alarm bell shall operate on 24 volt polarized DC power.  The bell shall be a vibrating unit of modular design.  The unit shall include a polarizing diode to allow supervision of the circuit wires.  The bell ...
	F. Horns: 90 to 94 dBA.
	G. Strobe Lights: Translucent lens, with "FIRE" or similar caption.  The strobe alarm shall have a xenon flash tube, operating on 24 volts DC power and flash rate 1 to 3 per second.  The strobe alarm shall incorporate circuit for synchronized strobe f...
	H. Alarm Horn / Strobe Combination: The combination audible horn with a 15/75 Candella strobe light shall operate on 24 volts polarized DC power to allow supervision of circuit wires.  The horn shall produce a sound level of 87 dBA at 3 m.  Horn and s...
	I. Strobe devices shall be placed outside and above each exit door from the protected space provide advisory sign at each location.

	2.15       ELECTRICAL POWER AND WIRING
	A. Electrical power, wiring, and devices are specified in Division 26.

	2.16      CAUTION/ADVISORY SIGNS
	A. Signs shall be provided to comply with NFPA-2001 and the recommendations of the equipment supplier: Provide a warning signs at each entrance and inside areas protected by clean agents to indicate, "Clean Agent Is Discharging, Do Not Open Doors".
	B. All manual operating devices shall be identified as to the hazard they protect.
	C. Provide flashing light over each entrance to and inside protected areas.
	D. Warning and instruction signs above each abort switch shall be provided.

	2.17      EQUIPMENT INSTRUCTIONS PLATE
	A. Provide engraved instruction plates detailing emergency procedures at each system control panel and at each hazard area manual discharge station/abort switch location.

	2.18      CONDUIT AND WIRING SYSTEM
	A. All wiring systems shall be properly installed in compliance with local codes and system drawings.  Initiating and releasing circuits shall be installed in metallic conduit, and must be installed and kept separate from all other building wiring.  A...
	B. All system components shall be securely supported independent of the wiring.  Runs of conduit and wiring shall be straight, neatly arranged, properly supported, installed parallel and perpendicular to walls and partitions.
	C. The sizes of the conductors shall be those specified by the manufacturer.  Color coded wire shall be used.  All wires shall be tagged at all junction points and shall be free from shorts, earth connections (unless so noted on the system drawings), ...
	D. All wiring shall be installed by qualified individuals, in a neat and workmanlike manner, to conform to the Local Building Code, National Electrical Code, Article 725, and Article 760, except as otherwise permitted for limited energy circuits, as d...
	E. Power shall be supplied to the control unit from a separate dedicated source that will not shut down on system operation.
	F. Provide interconnecting wiring between Clean Agent Extinguishing System Panel, HVAC Equipment System shutdown, and dampers in the ventilation ductwork passing through the hazard.

	2.19      PRESSURE RELIEF VENT
	A. Provide pressure relief vent for protected space to prevent damage to structure upon agent discharge.
	1. Type: Barometric.
	2. Sizing: Per NFPA-2001 based on agent discharge pressure and surrounding structure rating.



	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements, installation tolerances, and other conditions affecting work performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        ELECTRICAL COMPONENTS
	A. The control unit shall be properly installed and readily accessible.
	B. All devices shall be located, installed or suitably protected so that they are not subject to mechanical, chemical or other damage that would render them inoperative.
	C. Adequate and reliable primary and 24 hour minimum standby source of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	D. All devices for shutting down supplementary equipment shall be considered an integral part of the system and shall function with the system operation.
	E. The detectors shall be installed in a professional manner and in accordance with technical data regarding their installation.  Detectors shall not be located near obstruction or air ventilation and cooling equipment that would appreciably affect th...
	F. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect their response characteristics.
	G. All wiring systems shall be properly installed in compliance with local codes and system drawings.
	H. Manual pull stations shall be properly installed, readily accessible, accurately identified, and properly protected to prevent damage.
	I. Power shall be supplied to the releasing control panel from a separate dedicated source that will not be shut down on system operation.

	3.3        HFC 227EA AND HFC 125 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.4        FK-5-1-12 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.5        CLEAN-AGENT PIPING INSTALLATION
	A. Install clean-agent extinguishing piping and other components level and plumb, according to manufacturers' written instructions.
	B. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer's written instructions.
	C. Install extinguishing-agent containers anchored to substrate.
	D. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section "Distribution."
	1. Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.
	2. Support piping using supports and methods according to NFPA 13.
	3. Install seismic restraints for extinguishing-agent containers and piping systems.
	4. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	E. Teflon tape shall be used on the male threads on the pipes to obtain a tight joint.
	F. Install clean-agent extinguishing piping and other components level and plumb and according to manufacturers’ written instructions.
	G. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer’s written instructions.
	H. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section “Distribution,” and in ASME B31.1.
	1. Install valves designed to prevent entrapment of liquid or install pressure relief devices in valved sections of piping systems.
	2. Install seismic restraints for extinguishing-agent containers and piping systems.
	3. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section “Detection, Actuation, and Control Systems,” as required for supervised system application.


	3.6        PIPE SUPPORT AND HANGERS
	A. All piping must be solidly anchored to walls, ceiling structure, floors or columns by angle iron brackets, channels/struts or equivalent brackets where longitudinal or lateral sway may occur.  Particular attention must be paid to the bracing of all...
	B. Pipe support components shall be steel and adequate to support the pipe in response to movements created by changing thermal conditions, and to allow for free and ample movement for contraction except where anchored, thereby preventing excessive st...
	C. Where rod type hangers are permitted for intermediate support between rigid supports, they shall be steel clevis or steel band hangers of the proper size for the supported pipe and with solid bar-type hanger rod.  Hanger rods shall not be subjected...
	D. Grooved pipe, fittings and couplings must be supported and anchored exactly per the manufacturer’s specification.  Installation shall be such as to allow for contraction over the anticipated temperature range and pressure thrusts.  Consideration sh...
	E. Cast iron supports, conduit clamps or “C” clamps shall not be used to support piping.  All parts of the supporting equipment shall be fabricated, assembled and installed so that they will not be disengaged by movement of the supported pipe.  Drilli...
	F. All pipe supports shall be installed to avoid interference with other piping, hangers, electrical conduit, and supports or building structure and equipment.
	G. Supports shall be sufficiently close together to avoid excessive bending stresses from concentrated loads between supports.
	H. Use of concrete inserts or power driven studs shall follow the manufacturer’s specifications.  Consideration should be given to minimum and maximum engagement depths, edge distances, minimum spacing of anchors in the concrete and the quality of the...

	3.7        CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance.
	C. Connect electrical devices to control panel and to building's fire-alarm system.  Electrical power, wiring, and devices are specified in Division 28 Section "Fire-Alarm System."

	3.8        IDENTIFICATION
	A. Identify system components and equipment.  Comply with requirements for identification specified in Division 21 Section "Identification for Fire-Suppression and Equipment."
	B. Identify piping, extinguishing-agent containers, other equipment, and panels according to NFPA 2001.
	C. Install signs at entry doors for protected areas to warn occupants that they are entering a room protected with a clean-agent fire-extinguishing system.
	D. Install signs at entry doors to advise persons outside the room the meaning of the horn(s), bell(s), and strobe light(s) outside the protected space.

	3.9         FIELD QUALITY CONTROL
	A. Comply with operating instructions and procedures of NFPA 2001, Section "Approval of Installations." Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.  All agent storage containers and mounting brackets are securely fastened and discharge nozzles are oriented in such a manner that optimum agent dispersal can be effected.
	2. Inspect extinguishing-agent containers and extinguishing agent, and check mountings for adequate anchoring to substrate.
	3. Test piping pneumatically in a closed circuit for a period of ten (10) minutes at 40 psi.  At the end of 10 minutes, the pressure drop shall not exceed 20 percent of test pressure.
	4. Check electrical systems.
	5. Check enclosure integrity. Comply with NFPA 2001, Section "Enclosure Inspection," and Appendix C, "Enclosure Integrity Procedure."
	6. Perform functional pre-discharge test.
	7. Check remote monitoring operations.
	8. Perform system functional operational test including, EPO, abort, and manual release.
	9. Check control-panel primary power source.
	10. Perform flow test on piping system, using nitrogen or an inert gas to verify that flow is continuous and the piping and nozzles are continuous.

	B. Functional Tests: The complete system shall be functionally tested in the presence of the Owner’s authorized representative and all functions including systems and equipment interlocks must be operational at least 3 days prior to the final acceptan...
	1. The detection devices shall be checked for proper type and location as specified; each detector shall be tested in accordance with the manufacturer's recommended procedures, and test values recorded.
	2. All field circuits shall be free of ground faults and short circuits.  Silencing of alarm shall not affect other auxiliary functions such as air handling or power cutoff.
	3. Check all supervised circuits for proper trouble.
	4. All auxiliary functions such as alarm sounding or displaying devices, remote annunciators, air handling shutdown dampers closing and power shutdown shall be checked for proper operation.
	5. All system and equipment interlocks, such as door release devices, audible and visual devices, equipment shutdowns, local and remote alarms, etc., shall function as required and designed.
	6. Each control panel circuit shall be tested for trouble by inducing a trouble condition into the system.
	7. Verify that the control panel is connected to separate dedicated circuit and labeled properly.  The panel shall be readily accessible and restricted to unauthorized person.
	8. Test a primary power failure in accordance with manufacturers’ specifications with system fully operated on standby power.
	9. Disable each agent storage container release mechanism so that activation of the release circuit does not release agent.
	10. Operate each type of alarm condition on each signal circuit and verify trouble condition at the remote station.
	11. Test a primary power failure in accordance with the manufacturer’s specifications with the system fully operated on standby power.

	C. The following guidelines are for information purposes only and are not intended to replace or restrict the manufacturers’ recommendations.
	1. Fire Suppression contractor shall ascertain that general contractor use the following guidelines in preparation of enclosure:
	a. The room should be in the normal operating condition.  Taping and other nonpermanent methods shall not be allowed.  Any holes, cracks or penetrations leading into or out of the protected areas including pipe chases and wire troughs are effectively ...
	b. All openings that are to be automatically closed on system actuation shall be in their normal open position (doors, fire dampers, hatches, and movable partitions, etc.)
	c. Windows shall have solid weather stripping around all joints.  Glass to frame and frame to wall joints shall be sealed.
	d. All nozzle locations should be checked for obstructions.  All loose papers and light materials that may be moved by the discharge of the agent should be removed.
	e. All wiring systems shall be properly installed in compliance with local codes and the system drawings.
	f. All areas where Clean Agents discharge may stir up dust or debris that could damage equipment shall be vacuumed clean to minimize potential damage.
	g. Adjacent rooms shall be checked to make sure that Extinguishing Agents migrating from the room will not trip adjacent Extinguishing Systems or affect people or equipment.
	h. Operate manual release.  Verify that manual release functions occur accordingly to design specifications.
	i. Operate abort switch circuit.  Verify that abort functions occur according to design specifications.
	j. Operate detection initiation circuits and verify that alarm functions occur according to design and abort switch specifications.
	k. Check each detector for proper response.
	l. Verify that the releasing control panel is connected to dedicated power circuit.
	m. Test a primary power failure in accordance with the manufacturer’s specification with the system fully operated by a standby power.


	D. Perform field-acceptance tests of each clean-agent extinguishing system when installation is complete.  Perform system testing only after hazard-area enclosure construction has been completed and openings sealed.  Comply with operating instructions...
	1. Perform functional pre-discharge test.
	2. Perform system functional operational test.
	3. Check remote monitoring operations.
	4. Check control-panel primary power source.
	5. Perform "puff" test on piping system, using nitrogen.

	E. Correct malfunctioning equipment, and then retest to demonstrate compliance.  Replace equipment that cannot be corrected or does not perform as specified and indicated, then retest to demonstrate compliance.  Repeat procedure until satisfactory res...
	1. Report test results promptly and in writing to Architect and authorities having jurisdiction.

	F. Perform the following field tests and inspections and prepare test reports:
	1. After installing clean-agent extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Sections "Inspection and Test Procedures" and "System Function Tests."  Certify compliance with test parameters.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Tests: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.  Remove malfunctioning units, replace with new units, and retest.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Prepare test and inspection report.

	G. Remove and replace malfunctioning units and retest as specified above.

	3.10       CLEANING
	A. Each pipe section shall be cleaned internally after preparation and before assembly by means of swabbing, using a suitable nonflammable cleaner.  Pipe network shall be free of particulate matter and oil residue before installing nozzles or discharg...

	3.11      SYSTEM FILLING
	A. Preparation:
	1. Verify that piping system installation is completed and cleaned.
	2. Check for complete enclosure integrity.
	3. Check operation of ventilation and exhaust systems.

	B. Filling Procedures:
	1. Fill extinguishing-agent containers with extinguishing agent, and pressurize to indicated charging pressure.
	2. Install filled extinguishing-agent containers.
	3. Energize circuits.
	4. Adjust operating controls.


	3.12      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain clean-agent fire-extinguishing systems.
	B. Training sessions shall include emergency procedures, abort functions, system control panel operation, trouble procedures, supervisory procedures, auxiliary functions and emergency procedures.  Dates and times of the training period shall be coordi...

	3.13      SYSTEM INSPECTIONS
	A. Submit a proposal for two inspections of the system under this contract during the one year warranty period.  The first inspection shall be at the six month interval after system acceptance and the second at the 12 month interval.  In the annual in...
	B. Documents certifying satisfactory system conditions shall be submitted to the Owner’s representative upon completion of each inspection.



	212210 - Water Mist Fire Suppression
	213113 - Electric-Drive, Centrifugal Fire Pumps
	PART 1 – GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Split-case fire pumps.
	2. Fire-pump accessories and specialties.
	3. Flowmeter systems.
	4. Pump test connection

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	2. Division 21 Section “Foam Water Systems.”
	3. Division 21 Section “Controllers for Fire Pump Drivers.”
	4. Division 28 Section “Fire-Alarm System” for alarm devices not specified in this Section.


	C. Performance Requirements.
	D. Seismic Performance: Fire pumps shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	E. Pump Equipment, Accessory and Specialty Pressure Rating: 6T1725 kPa6T minimum unless higher pressure rating is indicated.
	F. Service Factor: A multiplier of an AC motor that, when applied to the rated horsepower, indicates a permissible horsepower loading that can be carried at the rated voltage, frequency and temperature.  For example, the multiplier 1.15 indicates that...
	G. Fire Pump Setting: The fire pump system, when started by pressure drop, shall be arranged as follows:
	1. Jockey Pump Stop Point: Fire pump churn pressure plus suction pressure.
	2. Jockey Pump Start Point: Jockey pump stop minus 0.7 bar.
	3. Fire Pump Stop Point: Fire pump churn pressure plus suction pressure.
	4. Fire Pump Start Point: Fire pump stop point minus 1 bar.


	1.3        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings: For fire pumps, motor drivers, and fire-pump accessories and specialties.  Include plans, elevations, sections, details and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Certified shop test curve showing head capacity and break horsepower of the pump.
	3. Wiring Diagrams:  For power, signal and control wiring.

	C. Seismic Qualification Certificates: For fire pumps, accessories and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Product Certificates: For each fire pump, from manufacturer.
	E. Source quality-control reports.
	F. Field quality-control reports.
	G. Operation and Maintenance Data: For fire pumps to include in operation and maintenance manuals.
	H. Qualification Data: For qualified Installer and professional engineer.
	I. Approved Fire Pump Layout Drawings: Working plans, prepared according to NFPA-13 and NFPA-20, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	J. Welding certificates.
	K. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	L. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include “Contractor’s Material and Test Certificate for Aboveground Piping.”
	M. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals.
	N. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect, Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.4        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility. Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-20, “Standard for Installation of Stationary Pumps for Fire Protection.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. Saudi Building Code.
	5. Local Civil Defense.
	6. Underwriters Laboratories, Inc.
	7. FM Global.

	E. Fire pump equipment including motor shall be listed by UL and approved by FM Global for fire pump service.
	F. The system designer shall be registered, licensed or certified by a state or local authority.
	G. The fire pump motor shall have a nameplate indicating the listed horsepower rating to drive the pump.
	H. Installation personnel shall be qualified or shall be supervised by persons who are qualified in the installation of fire pump systems.  Qualified personnel shall be certified by a nationally recognized fire protection certificate or organization.
	I. The fire pump unit, consisting of the pump, driver and controller shall perform in compliance with NFPA-20 as entire unit. The complete fire pump unit shall be field acceptance tested for proper performance.

	1.5        COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        GENERAL REQUIREMENTS FOR CENTRIFUGAL FIRE PUMPS
	A. Description: Factory-assembled and -tested fire-pump and driver unit.
	B. Base: Fabricated and attached to fire-pump and driver unit with reinforcement to resist movement of pump during seismic events when base is anchored to building substrate.
	C. Finish: Red paint applied to factory-assembled and -tested unit before shipping.

	2.2         HORIZONTALLY MOUNTED, SINGLE-STAGE AND MULTI-STAGE, SPLIT-CASE FIRE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Pump:
	1. Standard: UL 448, for split-case pumps for fire service.
	2. Casing: Axially split case, cast iron with ASME B16.1 pipe-flange connections.
	3. Impeller: Cast bronze, statically and dynamically balanced, and keyed to shaft.
	4. Wear Rings: Replaceable bronze.
	5. Shaft and Sleeve: Steel shaft with bronze sleeve.
	a. Shaft Bearings: Grease-lubricated ball bearings in cast-iron housing.
	b. Seals: Stuffing box with minimum of four rings of graphite-impregnated braided yarn and bronze packing gland.

	6. Mounting: Pump and driver shafts are horizontal, with pump and driver on same base.

	C. Coupling: Flexible and capable of absorbing torsional vibration and shaft misalignment.  Include metal coupling guard.
	D. Driver:
	1. Standard: UL 1004A.
	2. Type: Electric motor; NEMA MG 1, polyphase Design B.
	3. Acceptable Manufacturers:
	a. USA.


	E. Capacities and Characteristics: Indicated on Drawings.

	2.3         FIRE-PUMP ACCESSORIES AND SPECIALTIES
	A. Automatic Air-Release Valves: Comply with NFPA 20 for installation in fire-pump casing.
	B. Relief Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: UL 1478, bronze or cast iron, spring loaded; for installation in fire-suppression water-supply piping.

	C. Inlet Fitting: Eccentric tapered reducer at pump suction inlet.
	D. Outlet Fitting: Concentric tapered reducer at pump discharge outlet.
	E. Hose Valve Manifold Assembly:
	1. Standard: Comply with requirements in NFPA 20.
	2. Header Pipe: ASTM A 53/A 53M, Schedule 40, galvanized steel with ends threaded according to ASME B1.20.1.
	3. Header Pipe Fittings: ASME B16.4, galvanized cast-iron threaded fittings.
	4. Automatic Drain Valve: UL 1726.
	a. Potter-Roemer.
	b. Crocker-Standard.
	c. Guardian.
	d. Approved equal.

	4. Manifold:
	a. Test Connections: Comply with UL 405 except provide outlets without clappers instead of inlets.
	b. Body: Exposed type, brass, with number of outlets required by NFPA 20.
	c. Escutcheon Plate: Brass or bronze; round.
	d. Hose Valves: UL 668, bronze with outlet threaded according to NFPA 1963 and matching local fire-department threads.  Include caps and chains.
	e. Exposed Parts Finish: Chrome plated.
	f. Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."



	2.4         FLOWMETER SYSTEMS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: UL-listed or FM-Approved, fire-pump flowmeter system with capability to indicate flow to not less than 175 percent of fire-pump rated capacity.
	C. Pressure Rating: 6T2400 kPa6T minimum.
	D. Sensor: Annubar probe, orifice plate, or venturi unless otherwise indicated.  Sensor size shall match pipe, tubing, flowmeter, and fittings.
	E. Permanently Mounted Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter.  Include bracket or device for wall mounting.
	1. Tubing Package: 6TDN 6 or DN 106T soft copper tubing with copper or brass fittings and valves.

	F. Portable Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter and with two 6T3.7-m-6T long hoses in carrying case.

	2.5         GROUT
	A. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink and recommended for interior and exterior applications.
	C. Design Mix: 6T34-MPa6T, 28-day compressive strength.
	D. Packaging: Pre-mixed and factory packaged.

	2.6        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire pumps according to UL 448 requirements for "Operation Test" and "Manufacturing and Production Tests."
	1. Verification of Performance: Rate fire pumps according to UL 448.

	B. Fire pumps will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine equipment bases and anchorage provisions, with Installer present, for compliance with requirements and for conditions affecting performance of fire pumps.
	B. Examine roughing-in for fire-suppression piping systems to verify actual locations of piping connections before fire-pump installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        INSTALLATION
	A. Fire-Pump Installation Standard: Comply with NFPA 20 for installation of fire pumps, relief valves, and related components.
	B. Equipment Mounting: Install fire pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	C. Install fire-pump suction and discharge piping equal to or larger than sizes required by NFPA 20.
	D. Fire pumps connected in series shall not shut down automatically for any condition of suction pressure.
	E. Support piping and pumps separately so weight of piping does not rest on pumps.
	F. Install valves that are same size as connecting piping.  Comply with requirements for fire-protection valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	G. Install pressure gages on fire-pump suction and discharge flange pressure-gage tappings. Comply with requirements for pressure gages specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	H. Install piping hangers and supports, anchors, valves, gages and equipment supports according to NFPA 20.
	I. Install flowmeters and sensors. Install flowmeter-system components and make connections according to NFPA 20 and manufacturer's written instructions.
	J. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not factory mounted.  Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.
	K. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	L. The next larger pipe size shall be used as required by the table in NFPA-20 where the pipe between hose valve header and connection to the pump discharge is more than 4.5 m.
	M. Provide minimum of 10 pipe diameter distance from the pump suction flange to the backflow preventer assembly.
	N. Suction and discharge piping shall be tested hydrostatically at not less than  6T13.8 bar6T pressure or  6T3.4 bar6T in excess of maximum system pressure.

	3.3        ALIGNMENT
	A. Align split-case pump and driver shafts after complete unit has been leveled on concrete base, grout has set and anchor bolts have been tightened.
	B. After alignment is correct, tighten anchor bolts evenly.  Fill baseplate completely with grout, with metal blocks and shims or wedges in place. Tighten anchor bolts after grout has hardened.  Check alignment and make required corrections.
	C. Align piping connections.
	D. Align pump and driver shafts for angular and parallel alignment according to tolerances specified by manufacturer.

	3.4         CONNECTIONS
	A. Comply with requirements for piping and valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to pumps and equipment to allow service and maintenance.
	C. Connect flowmeter-system meters, sensors, and valves to tubing.
	D. Connect fire pumps to their controllers.
	E. All electric wiring to the fire pump motor(s) including control (multiple pumps) inter-wiring normal power supply, alternate power supply where provided and jockey pumps shall be checked by the electrical contractor prior to initial startup.

	3.5         FIELD QUALITY CONTROL
	A. Test each fire pump with its controller as a unit.  Comply with requirements for electric-motor-driver fire-pump controllers specified in Division 21 Section "Controllers for Fire-Pump Drivers."
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	C. A copy of the manufacturer’s certified pump test characteristic curve shall be available for comparison with the test results.
	D. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies and equipment installations, including connections, and to assist in testing.

	E. Tests and Inspections:
	1. After installing components, assemblies, and equipment including controller, test for compliance with requirements.
	2. Test according to NFPA 20 for acceptance and performance testing.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Water Level Test: Water level detection test is required for vertical pumps.
	7. Where fire pump is connected to an emergency power or alternate power source, the fire pump shall be tested under both normal power and emergency (or alternate) power sources.

	F. Components, assemblies, and equipment will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable location to dispose of fire-pump test water.  Hoses are for tests only and do not convey to Owner.
	I. The flowmeter reading or discharge pressure shall be recorded and shall be in accordance with the pump manufacturer’s flow performance data.
	J. For electric motors operating at rated voltage and frequency, the ampere demand on each phase shall not exceed the product of the full-load ampere rating times the allowable service factor as stamped on the motor nameplate.
	K. For electric motors operating under varying voltage, the product of the actual voltage and current demand on each phase shall not exceed the product of the rated voltage and rated full-load current times the allowable service factor.
	L. The voltage at the motor shall not vary more than 5 percent below or 10 percent above rated (nameplate) voltage during the test.

	3.6        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.7         DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain fire pumps.



	213400 - Pressure Maintenance Pumps
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Multi-stage, pressure-maintenance pumps.

	B. Related Section:
	1. Division 21 Section "Controllers for Fire-Pump Drivers" for pressure-maintenance-pump controllers.


	1.3        PERFORMANCE REQUIREMENTS
	A. Pump Equipment, Accessory and Specialty Pressure Rating: 7T1200 kPa7T minimum unless higher pressure rating is indicated.

	1.4        SUBMITTALS
	A. Product: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For pumps, accessories, and specialties.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Wiring Diagrams: For power, signal and control wiring.

	C. Field quality-control reports.
	D. Operation and Maintenance Data: For pumps to include in operation and maintenance manuals.

	1.5        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.

	1.6         COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        VERTICAL MULTI-STAGE, CENTRIFUGAL PRESSURE-MAINTENANCE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Factory-assembled and -tested, multistage, barrel-type vertical pump, designed for surface installation with pump and motor direct coupled and mounted vertically.
	C. Pump Construction:
	1. Barrel: Stainless steel.
	2. Suction and Discharge Chamber: Cast iron with flanged inlet and outlet.
	3. Pump Head / Motor Count: Cast iron.
	4. Impellers: Stainless steel, balanced and keyed to shaft.
	5. Pump Shaft: Stainless steel.
	6. Seal: Mechanical type with carbon rotating face and silicon-carbide stationary seat.
	7. Intermediate Chamber Bearings: Aluminum-oxide ceramic or bronze.
	8. Chamber Base Bearing: Tungsten carbide.
	9. O-Rings: EPDM or NBR.

	D. Motor: Single speed with permanently lubricated ball bearings and rigidly mounted to pump head. Comply with requirements in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	E. Nameplate: Permanently attached to pump and indicating capacity and characteristics.

	2.2         MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	1. Motor Sizes: Minimum size as indicated; if not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Electrical Devices and Wiring: Comply with requirements for electrical devices and connections specified in Division 26 Sections.



	PART 3 – EXECUTION
	3.1        EQUIPMENT INSTALLATION
	A. NFPA Standard: Comply with NFPA 20 for installation of pressure-maintenance pumps.
	B. Base-Mounted Pump Mounting: Install pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 7T450-mm7T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Attach pumps to equipment base using anchor bolts.


	3.2        FIELD QUALITY CONTROL
	A. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	B. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Pressure-maintenance pumps will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.3        ADJUSTING
	A. Lubricate pumps as recommended by manufacturer.
	B. Set field-adjustable pressure-switch ranges as indicated.



	213900 - Controllers for Fire-Pump Drivers
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Full-service, reduced-voltage controllers rated 600 V and less.
	2. Controllers for pressure-maintenance pumps.


	1.3        DEFINITIONS
	A. ATS:  Automatic transfer switch(es).
	B. ECM:  Electronic control module.
	C. MCCB:  Molded-case circuit breaker.
	D. N.O.:  Normally open.

	1.4        REFERENCES
	A. Division 21 Section “Electric-Drive Fire Pumps.”
	B. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	C. Division 21 Section “Common Work Results for Fire Suppression.”
	D. Division 21 Section “Facility Fire Suppression Water Service Piping.”

	1.5        PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Fire-pump controllers and alarm panels shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For each type of product indicated.  Include dimensioned plans, elevations, sections, details,and attachments to other work, including required clearances and service spaces around controller enclosures.
	1. Show tabulations of the following:
	a. Each installed unit's type and details.
	b. Enclosure types and details for types other than NEMA 250, Type 2.
	c. Factory-installed devices.
	d. Nameplate legends.
	e. Short-circuit current (withstand) rating of integrated unit.
	f. Features, characteristics, ratings and factory settings of individual overcurrent protective devices.
	g. Specified modifications.

	2. Detail equipment assemblies and indicate dimensions, weights, loads, method of field assembly, components, and location and size of each field connection.
	3. Schematic and Connection Diagrams: For power, signal, alarm, and control wiring and for pressure-sensing tubing.

	C. Qualification Data: For qualified testing agency.
	D. Seismic Qualification Certificates: For each type of product indicated, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Product Certificates: For each type of product indicated, from manufacturer.
	F. Manufacturer's factory test reports of fully assembled and tested equipment.
	G. Source quality-control reports.
	H. Field quality-control reports.
	I. Operation and Maintenance Data: For each type of product indicated to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for setting field-adjustable timers, controls, and status and alarm points.
	2. Manufacturer's written instructions for testing, adjusting, and reprogramming microprocessor-based logic controls.


	1.7        QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of a Nationally Recognized Testing Laboratory.
	B. Source Limitations: Obtain fire-pump controllers and all associated equipment from single source or producer.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with standards of authorities having jurisdiction pertaining to materials and installation.
	E. Comply with NFPA 20 and NFPA 70.
	F. Control equipment shall be listed by UL and approved by FM for electric motor-driven fire pump service.
	G. IEEE Compliance: Fabricate and test enclosed controllers according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. All controllers shall be marked for electric motor driven fire pump service.
	I. Controllers shall be located as close as is practical to the drive motor they control, and shall be within sight of motor.

	1.8        DELIVERY, STORAGE AND HANDLING
	A. Store controllers indoors in clean, dry space with uniform temperature to prevent condensation. Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.

	1.9        PROJECT CONDITIONS
	A. Environmental Conditions:
	1. Ambient Temperature Rating: Not less than 6T5  C6T and not exceeding 6T50  C6T unless otherwise indicated.
	2. Altitude Rating: Not exceeding 6T2011 m6T unless otherwise indicated.


	1.10      COORDINATION
	A. Coordinate layout and installation of controllers with other construction including conduit, piping, fire-pump equipment, and adjacent surfaces.  Maintain required clearances for workspace and equipment access doors and panels.  Ensure that control...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.11      EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Indicating Lights: Two of each type and color of lens installed; two of each type and size of lamp installed.
	2. Auxiliary Contacts: One for each size and type of magnetic contactor installed.
	3. Power Contacts: Three for each size and type of magnetic contactor installed.
	4. Contactor Coils: One for each size and type of magnetic controller installed.
	5. Relay Boards: One for each size and type of relay board installed.
	6. Operator Interface: One microprocessor board(s), complete with display and membrane keypad.



	PART 2 – PRODUCTS
	2.1         FULL-SERVICE CONTROLLERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. General Requirements for Full-Service Controllers:
	1. Comply with NFPA 20 and UL 218.
	2. Listed by a Nationally Recognized Testing Laboratory for electric-motor driver for fire-pump service.
	3. Combined automatic and non-automatic operation.
	4. Factory assembled, wired, and tested; continuous-duty rated.
	5. The panel shall be securely mounted in as a minimum, National Electrical Manufacturer Association (NEMA) Type 2 drip-proof enclosure.
	6. Service Equipment Label: Nationally Recognized Testing Laboratory labeled for use as service equipment.

	C. Method of Starting:
	1. Pressure-Switch Actuated:
	a. Water-pressure-actuated switch and pressure transducer with independent high- and low-calibrated adjustments responsive to water pressure in fire-suppression piping.
	b. System pressure recorder, electric ac driven, with spring backup.
	c. Programmable minimum-run-time relay to prevent short cycling.
	d. Programmable timer for weekly tests.

	3. Magnetic Controller: Soft start type.
	4. Solid-State Controller: Reduced-voltage type.
	5. Emergency Start: Mechanically operated start handle that closes and retains the motor RUN contactor independent of all electric or pressure actuators.

	D. Method of Stopping: Manual shutdown after automatic starting.
	E. Capacity: Rated for fire-pump-driver horsepower and short-circuit-current (withstand) rating shall be 100,000 symmetrical amperes.
	F. Method of Isolation and Overcurrent Protection: Interlocked isolating switch and non-thermal MCCB; with a common, externally mounted operating handle, and providing locked-rotor protection.
	G. Door-Mounted Operator Interface and Controls:
	1. Monitor, display, and control the devices, alarms, functions, and operations listed in NFPA 20 as required for drivers and controller types used.
	2. Method of Control and Indication:
	a. Microprocessor-based logic controller, with multiline digital readout.
	b. Membrane keypad.
	c. LED alarm and status indicating lights.

	3. Local and Remote Alarm and Status Indication:
	a. Controller power on.
	b. Motor running condition.
	c. Loss-of-line power.
	d. Line-power phase reversal.
	e. Line-power single-phase condition.

	4. Audible alarm, with silence push button.
	5. Non-automatic START and STOP push buttons or switches.

	H. Optional Features:
	1. Extra Output Contacts:
	a. One N.O. contact(s) for motor running condition.
	b. One set(s) of contacts for loss-of-line power.
	c. One each, Form C contacts for high and low reservoir level.

	2. Local alarm bell.
	3. Door-mounted thermal or impact printer for alarm and status logs.
	4. Operator Interface Communications Ports: USB, Ethernet, and RS485.

	I. Automatic Transfer Switch (ATS):
	1. Complies with NFPA 20, UL 218, and UL 1008.
	2. Integral with controller as a listed combination fire-pump controller and power transfer switch.
	3. Automatically transfers fire-pump controller from normal power supply to alternate power supply in event of power failure.
	4. Allows manual transfer from one source to the other.
	5. Alternate-Source Isolating and Disconnecting Means:
	a. Integral molded-case switch, with an externally mounted operating handle.
	b. Mechanically interlocked isolation switch and circuit breaker rated at a minimum of 115 percent of rated motor full-load current, with an externally mounted operating handle; circuit breaker shall be provided with non-thermal sensing, instantaneous...
	6. Local and Remote Alarm and Status Indications:
	a. Normal source available.
	b. Alternate source available.
	c. In normal position.
	d. In alternate position.
	e. Isolating means open.

	7. Audible alarm, with silence push button.
	8. Non-automatic (manual, non-electric) means of transfer.
	9. Start generator output contacts.
	10. Timer for weekly generator tests.
	11. Short circuit rating capacity: 100,000 symmetrical amperes.


	2.2        CONTROLLERS FOR PRESSURE-MAINTENANCE PUMPS
	A. Jockey pump controller shall be listed by and approved by FM.
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements for Pressure-Maintenance Pump Controllers:
	1. Type: UL 508 factory-assembled, wired and tested, across-the-line; for combined automatic and manual operation.
	2. Enclosure: NEMA Type 2, drip-proof enclosure.
	3. Factory assembled, wired, and tested.
	4. FINISH: Manufacturer's standard color paint.
	5. Horsepower rated disconnect switch.
	6. Hand-Off-Auto selector-switch to allow manual operation of the pump.
	7. Minimum run timer to prevent short circuiting.
	8. Control circuit transformer with 230 AC secondary.

	D. Rate controller for scheduled horsepower and include the following:
	1. Fusible disconnect switch.
	2. Pressure switch.
	3. Hand-off-auto selector switch.
	4. Pilot light.


	2.3        ENCLOSURES
	A. Fire-Pump Controllers, ATS, Remote Alarm Panels and Low-Suction Shutdown Panels: NEMA 250, to comply with environmental conditions at installed locations and NFPA 20.
	1. Indoor, Dry and Clean Locations: Type 1 (IEC IP10).

	B. Enclosure Color: Manufacturer's standard "fire-pump-controller red".
	C. Nameplates: Comply with NFPA 20; complete with capacity, characteristics, approvals, listings, and other pertinent data.
	D. All controllers and transfer switches shall be marked as “Suitable for Use as Service Equipment” and additional marking as electric fire pump controller.
	J. Optional Features:
	1. Floor stands, 6T305 mm6T high, for floor-mounted controllers.


	2.4        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire-pump controllers according to requirements in NFPA 20 and UL 218.
	1. Verification of Performance: Rate controllers according to operation of functions and features specified.

	B. Fire-pump controllers will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and surfaces to receive equipment, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine equipment before installation.  Reject equipment that is wet or damaged by moisture or mold.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        CONTROLLER INSTALLATION
	A. Install controllers within sight of their respective drivers.
	B. Connect controllers to their dedicated pressure-sensing lines.
	C. All equipment shall be mounted in a substantial manner on a single noncombustible supporting structure.
	D. Wall-Mounting Controllers: Install controllers on walls with disconnect operating handles not higher than 6T2006 mm6T above finished floor, and bottom of enclosure not less than 6T305 mm6T above finished floor unless otherwise indicated.  Bolt unit...
	E. Floor-Mounting Controllers: Install controllers on 6T100-mm6T nominal-thickness concrete bases, using floor stands high enough so that the bottom of enclosure cabinet is not less than 6T305 mm6T above finished floor.  Comply with requirements for c...
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	F. Fire pump controllers shall not be used as junction box to supply other equipment.
	G. Seismic Bracing: Comply with requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	I. Comply with NEMA ICS 15.

	3.3         POWER WIRING INSTALLATION
	A. Install power wiring between controllers and their services or sources, and between controllers and their drivers.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4        CONTROL AND ALARM WIRING INSTALLATION
	A. Install wiring between controllers and remote devices and facility's central monitoring system.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Control-Voltage Electrical Power Cables."
	B. Install wiring between controllers and the building's fire-alarm system.  Comply with requirements specified in Division 28 Section "Digital, Addressable Fire-Alarm System."
	C. Bundle, train, and support wiring in enclosures.
	D. Connect remote manual and automatic activation devices where applicable.

	3.5        IDENTIFICATION
	A. Comply with requirements in NFPA 20 for marking fire-pump controllers.
	B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification in NFPA 20 and as specified in Division 26 Section "Identification for Electrical Systems."

	3.6        FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Inspect and Test each Component:
	a. Inspect wiring, components, connections, and equipment installations.  Test and adjust components and equipment.
	b. Test insulation resistance for each element, component, connecting supply, feeder, and control circuits.
	c. Test continuity of each circuit.

	2. Verify and Test Each Electric-Driver Controller:
	a. Verify that voltages at controller locations are within plus 10 or minus 1 percent of motor nameplate rated voltages, with motors off.  If outside this range for any motor, notify Architect, Construction Manager and Owner before starting the motor(s).
	b. Test each motor for proper phase rotation.

	3. Operational Tests: After electrical circuitry has been energized, start units to confirm proper unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	E. Field Acceptance Tests for Electric-Driven Units:
	1. Do not begin field acceptance testing until suction piping has been flushed and hydrostatically tested and the certificate for flushing and testing has been submitted to Architect, Construction Manager and Owner and authorities having jurisdiction.
	2. Prior to starting, notify authorities having jurisdiction of the time and place of the acceptance testing.
	3. Engage manufacturer's factory-authorized service representative to be present during the testing.
	4. Provide a minimum, no fewer than six automatic and six manual operations shall be performed during the acceptance test.
	5. An electric driven fire pump shall operate for a period of at least 5 minutes at full speed during each of the operations.
	6. The automatic operation sequence of the controller shall start the pump from all provided starting features and shall include pressure switches or remote starting signals.
	7. Tests of engine-driven controllers shall be divided between both sets of batteries.
	8. The selection, size and setting of all overcurrent protective devices, including fire pump controller circuit breaker, shall be confirmed to be in accordance with this standard.
	9. The fire pump shall be started once from each power service and run for a minimum of 5 minutes.
	10. Alternate Power Supply:
	a. On installations with an alternate source of power and an automatic transfer switch, loss of primary source shall be simulated and transfer shall occur while the pump is operating at peak load.
	b. Transfer from normal to alternate source and retransfer from alternate to normal source shall not cause opening of overcurrent protection devices in either line.
	c. At least half of the manual and automatic operations shall be performed with the fire pump connected to the alternate source.


	F. Controllers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.7        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.8        ADJUSTING
	A. Set field-adjustable switches, auxiliary relays, time-delay relays, and timers.
	B. Program microprocessors for required operational sequences, status indications, alarms, event recording, and display features.  Clear events memory after final acceptance testing and prior to Substantial Completion.
	C. Set field-adjustable pressure switches.

	3.9        PROTECTION
	A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's written instructions until enclosed controllers are ready to be energized and placed into service.
	B. Replace controllers whose interiors have been exposed to water or other liquids prior to Substantial Completion.

	3.10       DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain controllers, and to use and reprogram microprocessor-based controls within this equipment.
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	UGENERAL
	SUMMARY
	Section Includes:
	Extinguishing-agent containers.
	Fire Extinguishing agent (Novec 1230).
	Valves and pipes
	Alarm devices.
	Control and alarm panels.
	Accessories.
	Connection devices for and wiring between system components.
	Connection devices for power and integration into building's fire-alarm system.


	REFERENCES
	ASME B31.1    Power Piping
	NFPA 70   National Electric Code
	NFPA 2001 Standard on Clean Agent Fire Extinguishing Systems
	UL 1058 Clean Agent Extinguishing Agents.

	SYSTEM DESCRIPTION
	Engineered system for total flooding of clean agent fire extinguishing agent to discharge.
	Performance requirement: discharge extinguishing agent within 10 seconds and maintain 4.5 - 7 percent concentrate by volume at 21 degrees Celsius for 10 minutes holding time in hazard areas.
	Extinguishing agent concentration in hazard areas greater than 7 percent immediately after discharge or less than 4.5 percent throughout holding time will not be accepted without written authorization from owner and authorities’ having jurisdiction.

	System capabilities: 42.75 bars minimum calculated working pressure and 24.8 bars initial charging pressure.
	Verified Detection: Include devices located in single zone. Sound alarm upon activating single detection device, and discharge extinguishing agent upon actuating second detection device.
	System operating sequence as follows:
	Actuating first detector: Give visual indication on annunciator panel, energize audible alarm, shut down air-condition and ventilating systems serving protected area, release and closed doors in protected area and send signal to fire alarm system.
	Actuating second detector: Give visual indication on annunciator panel, energize audible alarm, shut down power to protect equipment, actuate time delay for extinguishing-agent discharge for 30 seconds, and release extinguishing agent.
	Extinguishing-agent discharge will operate audible alarms and strobe lights.
	Operating manual-release stations will discharge novec-1230 when activated.
	Operating abort switches will delay Novec-1230 discharge while being activated, and switches must be reset to prevent Novec-1230 discharge. Release of switch will discharge Novec-1230.
	Control panel to be installed at the height of 1.5m from finish floor level. Al tees, elbows and nozzle points should be clamped properly. Design discharge: Novec 1230/ clean agent are designed to discharge within 10 sec.


	SUBMITTALS
	Calculation for required weight for Novec 1230 extinguishing agent for each hazardous area application.
	Coordination drawings for hazard-area enclosure, reflected ceiling plans drawn accurately to scale and coordinating penetrations and ceiling mounted items.
	Wiring diagrams
	Drawings and calculations specified above, in required number of set required
	Drawings and calculations
	Installation report
	Test and inspection reports
	Maintenance data for equipment and controls
	Two copies of NFPA 2001 “Standard on Clean Agent Fire Extinguishing Systems.” deliver to Owner’s maintenance personnel.

	QUALITY ASSURANCE
	Manufacturers qualification
	Single Source response
	Provide listing/approval stamp, label or other marking on equipment made to specified standards.
	Comply with requirements that pertain to submittals and approvals material and installation, and inspecting and testing.
	ASME standards: Provide piping and installation and complying with ASME B31.1.
	FM Global Compliance:  Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	NFPA Standards: Provide equipment, components accessories, installation and testing fomplying with NFPA 2001 and NFPA 70.
	UL Compliance:  Provide equipment listed in UL's "Fire Protection Equipment Directory" and UL 1058.
	Listed and Labeling: provide clean agent fire-extinguishing system equipment specified in this section that is listed and labeled.
	The term “Listed” and “Labeled”: as defined in National Electric Code, Article 100.
	Listing and Labeling agency Qualification: a national Recognized Testing Laboratory (NTRL) as defined in OSHA regulation 1910.7


	PROJECT CONDITIONS
	Field measurements: verify dimensions by field measurements.


	UPRODUCTS
	PIPING MATERIALS - GENERAL
	Piping, valves and discharge nozzles, conform to types and standards listed in NFPA 2001.

	PIPES
	Black Steel Pipe:  ASTM A 53, Schedule 80, seamless steel pipe.

	PIPE AND TUBE FITTINGS
	Forged-Steel Socket Welding Fittings:  ASME B16.11, Class 1000.
	Cast Iron fittings are not allowed.

	VALVES
	Brass suitable for intended operations. All gasket, o-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent. Valve shall be protected against mechanical, chemical or other damage.
	Container Valves:  With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	Valves in Sections of Closed Piping and Manifolds:  Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	Valves in Manifolds:  Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	EXTINGUISHING-AGENT CONTAINERS
	Description:  Steel tanks complying with ASME Boiler and Pressure Vessel Code:  Section VIII, for unfired pressure vessels.  Include minimum working-pressure rating that matches system charging pressure, valve, pressure switch, and pressure gage.
	Finish:  Red, enamel or epoxy paint.
	Manifold:  Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	Storage-Tank Brackets:  Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support, maintenance, and tank refilling or replacement.


	FIRE-EXTINGUISHING CLEAN AGENT
	Clean Agent
	NOVEC-1230 complying with NFPA 2001


	DISCHARGE NOZZLES
	Equipment manufacturer's standard one-piece brass or aluminum alloy of type, size, discharge pattern, and capacity required for application.
	Discharge nozzle shall be listed for intended use. Listing criteria shall include flow characteristics, area coverage, height limits and minimum pressure. Discharge orifices and discharge orifice plates and inserts shall be materials that is corrosion...

	CONTROL PANELS
	Description:  UL listed or FM Approved, including equipment and features required for testing, supervising, and operating fire-extinguishing system.
	Power Requirements:  120/240-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.
	Enclosure:  NEMA ICS 6, Type 1, enameled-steel cabinet.
	Mounting: Surface

	Provide supervised circuits for each independent hazard area.
	Provide the following applications
	Manual pull-station circuit.
	Alarm circuit.
	Release circuit.


	Provide the following Control-Panel Features:
	Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	Automatic switchover to standby power at loss of primary power.
	Storage container, low-pressure indicator.

	Annunciator Panel:  Graphic type showing protected, hazard-area plans, as well as locations of detectors and manual stations.  Include lamps to indicate device-initiating alarm, electrical contacts for connection to control panel, and stainless-steel ...
	Standby Power: lead acid or nickel cadmium batteries with capacity to operate system for 72 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery vo...

	MANUAL –RELEASE STATIONS
	Description: UL listed and FM approved, red-finish, “Pull Station,” 120 VAC or low voltage compatible with controls. Include contacts for connection to control panel. Unit can manually discharge clean agent extinguishing agent with operating device t...

	SWITCHES
	Description:  UL listed or FM Approved, where available, with electrical contacts for connection to control panel, 120 VAC or low voltage compatible with controls.
	Pressure Switches; Pneumatic Operation.
	Transfer Switches:  Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	Abort Switches: Countdown timer type, with a  digital readout indicating the number if seconds remaining until system discharge, combined with a  system abort function switch.
	Door Closers:  Magnetic retaining and release device.

	ALARM DEVICES
	Description:  UL listed or FM Approved, low voltage, and surface mounting except where otherwise indicated.
	Bells:  6 inches diameter.
	Horns:  90 to 94 dBA.
	Strobe Lights:  Translucent lens, with "FIRE" or similar caption.

	ELECTRICAL POWER AND WIRING
	Electrical power, wiring, and devices are specified in Division 16.


	UEXECUTION
	EXAMINATION
	Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements that reduce clean agent leakage.include requirements specified installation tolerances and other conditions affecting performance of clean agent...
	Do not proceed with installation unitl unsatisfactory conditions have been corrected.

	PIPING APPLICATIONS
	Provide piping for 1000 psig charging pressure clean agent system, according to material application below.
	Black steel pipe, forged steel fitting with welded joints.

	PIPING INSTALLATION GENERAL
	Install piping adjacent to clean agent storage containers and equipment to allow replacement, service and maintenance.
	Basic piping installation and pipe joining methods are specified in Division 15 plumbing sections.

	CLEAN-AGENT SYSTEM INSTALLATION
	Install system according to the general arrangement indicated for extinguishing-agent storage containers, accessories and control panels.
	Comply with manufacturer’s written instructions and references standards.
	Locate extinguishing agent containers, panels, control and alarm devices where indicated. Other equipment and devices may be located at designer/s discretion, except where otherwise indicated.
	Install extinguishing-agent containers anchored to substrate.
	Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001.
	Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.

	Support piping using supports and methods according to NFPA 2001.
	Install seismic restraints for extinguishing-agent containers and piping systems.
	Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	CONNECTIONS
	Make connections to power supply, system components building fire alarm system and ground.
	Electrical connections, grounding requirement and alarm panels according to NFAP 2001.


	Labeling
	Install labeling on piping, storage containers equipment and alarm panel according to NFPA 2001

	FIELD QUALITY CONTROL
	Installation Inspection
	Comply with operating instructions and procedure of NFPA 2001. Include the following inspections and tests to demonstrate compliance with requirements.
	Check mechanical items.
	Inspect extinguishing agent containers and extinguishing agent and check mountings for adequate anchoring to substrate.
	Check electrical systems.
	Check enclosure integrity. Comply with NFPA 2001
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Perform field acceptance tests of each clean agent fire-extinguishing system when system installation is complete. Perform system testing only after hazard-area enclosure has been completed and openings are sealed. Comply  with operating instructions...
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Field correct malfunctioning equipment, then retest to demonstrate compliance. Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated then retest to demonstrate compliance. Repeat procedure until satis...
	Report test results promptly and in writing to Engineer and authorities having jurisdiction.


	COMMISSIONING
	Startup services: Engage a factory authorized service representative to provide startup service as specified below.
	Preparation: Perform the following final checks before start up
	Test of the piping system is complete
	Check for piping connection leaks
	Check for complete enclosure integrity
	Test operation of safety controls and devices
	Check operation of ventilation and exhaust system.


	Starting Procedures: Follow manufacturer’s written procedure. If no procedure are prescribed by manufacturer, proceed as follows:
	Fill containers with clean agent extinguishing agent and pressurize with dry nitrogen to 2500 psig.
	Install filled extinguishing-agent containers.
	Energize circuits.
	Adjust operating controls.


	DEMONSTRATION
	Services: Engage a factory-authorized service representative to train Owner's maintenance personnel  as specified below:
	Train Owner’s maintenance personnel on procedure and schedule related to startup and shutdown, troubleshooting, servicing and preventive maintenance.
	Review data in the operation and maintenance manual
	Schedule training with owner with at least 7 days advance notice.





	previous approvals 555.pdf
	S20014-400S-BAW-CLC-ME-MFF-0002-02 REPLY.pdf
	S20014-400S-BAW-CLC-ME-MFF-0002-02.pdf (p.1)
	UPS ROOM- KKI.PDF (p.2-8)

	S20014-400S-BAW-CLC-ME-MFF-0001-01 REPLY.pdf
	S20014-400S-BAW-CLC-ME-MFF-0001-01.pdf (p.1)
	ELECTRICAL ROOM- KKI.PDF (p.2-7)



	21-40.pdf
	Blank Page
	Blank Page
	Insert from: "Technical Submittal MOI Project -Horezon Co. - Novec  System  .pdf"
	Insert from: "Compaince statement.pdf"
	131100 - Swimming Pools
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pool:
	a. Construction Contractor shall be responsible for design and installation of exterior pool system.
	b. Construction Contractor shall be responsible for submitting and securing necessary approvals and permits, including all expenses for the preparation of any required documentation.


	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete".
	2. Division 04 Section "Unit Masonry."
	3. Division 05 Section "Metal Fabrications".
	4. Division 07 Section "Joint Sealants".
	5. Division 09 Section "Tiling"
	6. Division 22 and 26 Specifications.
	7. Division 31 Section "Earthwork".
	8. Division 33 Section "Water Utility Distribution Piping".

	C. References:
	1. Applicable requirements of the following Specifications and Codes apply to work of this Section:
	a. Local building and health codes.
	b. International Swimming Pool and Spa Code.
	c. American National Standards Institute (ANSI) Publications:
	1) ANSI/APSP-7 “American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins”

	d. American Society for Testing and Materials (ASTM): Publications
	1) A615  "Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement"
	2) C33  “Standard Specification for Concrete Aggregates”
	3) C150  “Standard Specification for Portland Cement“
	4) A36/A36M Standard Specification for Carbon Structural Steel.
	5) D1784 Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated Polyvinyl Chloride (CPVC) Compounds.
	6) D1785 Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120.
	7) D2564 Standard Specification for Solvent Cements for Polyvinyl Chloride (PVC) Plastic Piping Systems.
	8) D2855 Standard Practice for Making Solvent-Cemented Joints with Polyvinyl Chloride (PVC) Pipe and Fittings.

	e. American Society of Mechanical Engineers (ASME) Publication
	1) “Coding and Labeling”

	f. National Spa and Pool Institute (NSPI): Publications
	1) Minimum Standards for Public Swimming Pools.
	2) Exception:  Diving Board Standards not applicable.

	g. National Fire Protection Association (NFPA) Publication:
	1) 70 "National Electric Code"

	h. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelin...



	1.3 SYSTEM DESCRIPTION
	A. System shall include:
	1. Provide systems of fully compatible components and construction methods required for complete and operable systems for exterior swimming pool with decking and water features including but not limited to excavation, dewatering of construction area a...
	2. Gunite or shotcrete shell.
	a. Finish Plaster Mix.

	3. Excavating, hauling, backfilling, grading and incidental earthwork in conjunction with the construction of the swimming pool.
	a. Handle and dispose of excess material, regardless of type, character, or composition.

	4. Connections of water and gas to pool equipment.
	5. Connection of motors, pumps, compressors, switches and timers, lights and wiring necessary for interfacing of equipment.
	6. Pool Equipment:
	a. Filter Systems.
	b. Flow Meters.
	c. Water Treatment Systems.
	d. Heaters.
	e. Recirculation Pumps and Motors.
	f. Piping.
	g. Fittings, Lights and Accessories.
	h. Collector Tanks.
	i. Deck Drain System.

	7. All pools shall comply with ANSI/APSP-7 "American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins".


	1.4 ACTION SUBMITTALS
	A. General: Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections.
	B. Submit in accordance with Division 01 Section “Submittals” indicating specified items selected for use in project with the following supporting data.
	1. Product Data:
	a. Manufacturer's technical literature with installation and storage instructions for each product specified.
	b. PUMPS: Pump performance curves indicating GPM vs. TDH, maximum efficiency point, and maximum amperage draw, together with current characteristics and service factor of motor.
	c. Manufacturer's descriptive data for:
	1) Piping.
	2) Filters.
	3) Pumps and strainers.
	4) Heaters.
	5) Chemical controller, feeder and storage tank.
	6) Valves.
	7) Gauges, thermometers and flow meters.
	8) Inlets and gratings.


	2. The pool manufacturer shall certify to the Owner that the depth and configuration of the pool is acceptable and compatible with all known safety standards for the manufacturer's designed product.

	C. Shop Drawings:
	1. Submit the following Shop Drawings to Client for approval:
	a. Complete design of swimming pool, including all component parts, attachments, devices, or other work, filtration filter, size, turn-over capacity and supporting calculations.
	b. Foundation plan and details and Sections through pool shall be included.
	c. Mechanical schematic.
	d. Detail for ladder and pool wall interface.

	2. Show all shop erection details.
	3. All Shop Drawings shall be certified and sealed by a Professional Engineer, registered in the state in which project is being submitted.

	D. Samples:
	1. Precast concrete pool coping deck and in pool, one 300mm long section of coping, complete with stenciled depth marking.
	2. Submit three (3) samples of each type and color of tile required.

	E. Quality Control:
	1. Design Data:
	a. Hydraulic Analysis: Engineer's sealed calculations and total dynamic head (TDH) for swimming pool system for equipment other than that specified.
	b. Structural Analysis: Engineer's sealed calculations and analysis for pool concrete design.


	F. At the completion of the work, Construction Contractor shall furnish to the Owner two bound copies of an operation manual.  Minimum content of these manuals shall be:
	1. Operating Instructions.
	2. Equipment Literature with Parts List of all Equipment.
	3. Water Chemistry Procedures.
	4. Suggested Safety Procedures.
	5. Re-painting / Re-finishing Procedures.
	6. Include chemical analysis of source/make-up water supply.
	7. Copies of all manufacturer's warranties.
	8. Test reports.
	9. Sealed Engineer's drawings.
	10. Certificates: From local authorities indicating that pool construction and performance conform to requirements of respective authorities.


	1.5 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For Swimming Pools to include in maintenance manuals. Include data for pool and pool equipment, and warranty information.
	B. Project Record Documents.
	C. Owner's Certificate of Instruction.

	1.7 QUALITY ASSURANCE
	A. All work under this Section must be performed by a Contractor experienced and regularly engaged in building, commercial swimming pools.  Contractors bidding this work must have completed five (5) projects within the past ten years equal to or large...
	B. Pool specification and related pool drawings are to be considered as performance guidelines only meeting minimum requirements which may change as result of local code and health department requirements.
	1. The project Drawings and Specifications supplement each other.  In the event of a conflict, the Specifications shall govern. Piping locations are schematic. Precise locations of piping shall be determined by actual field condition. Fittings are not...
	2. This Contractor shall be responsible for reviewing the complete set of Contract Documents and coordinate work with other trades.

	C. All work under this Section shall be inspected and installed in accordance with all current local and state codes and regulations.
	1. Construction Contractor shall obtain the following:
	a. Board of Health Design Approvals.
	b. Board of Health Inspections and Final Approval.
	c. Structural and Electrical Inspections and Final Approvals on his Portion of the Work.


	D. The standards of these Plans and Specifications are intended to provide the Owner with a low maintenance pool.
	E. Construction Contractor to be responsible for design and installation of pools, including layouts, routing of piping, as well as the proper location and quantities of required accessories.  Responsibilities also include necessary valves, devices, a...
	F. Contractor's design drawings must be sealed and signed by a licensed Engineer registered in State in which project is being constructed.
	G. Contractor shall submit, on his letterhead, a list of all variations and deviations he finds that differ between local code requirements and bid drawings.
	H. At the completion of the work, Construction Contractor shall fill the pool with water and instruct the Owner's operating personnel in the operation of all equipment.

	1.8 PROJECT CONDITIONS
	A. Coordination: Coordinate this work with the work of other Sections to avoid any delay or interference with other work.
	1. Filter room, decks, sealing of joints between pool and deck, fencing and landscaping shall be provided as work by other Sections.
	2. Connection of all pool equipment, starters and switches; grounding of pool, pool equipment, pool lights and niches, and wiring of pool lights shall be performed by Pool Subcontractor from electrical panel in equipment room.
	3. Connection of floor drains, deck drains and hose bibs shall be provided as work of other Sections. Connection of pool heater and heater vent piping in equipment room shall be performed by Contractor.
	4. Provisions for combustion air will be provided as work by other Sections.
	5. Connection of automatic water fill system and fill spout cold water lines from water source in equipment room shall be performed by Pool Subcontractor.

	B. Lines, Grades and Elevations:
	1. The General Contractor shall establish a bench mark for elevations and control points for measurements and layouts. Construction Contractor shall be responsible for lines, grades, and measurements from these points required for the installation of ...

	C. Utilities:
	1. The Contractor shall supply the water required for construction and filling and testing of the pool from permanent accepted system.

	D. Construction Contractor shall test the Owner's natural water supply and furnish and supply start-up chemicals as required for start-up, including chlorine and requirements to balance total alkalinity and calcium hardness, and shall obtain same.

	1.9 WARRANTY
	A. Construction Contractor shall warranty his work against defects in labor and equipment, including paint, for a period from Substantial Completion.  Substantial Completion shall be defined as the date of acceptance by the Owner or initial usage, whi...
	1. Warranty Period: Five years from date of Initial Acceptance or elsewhere indicated.



	PART 2 – PRODUCTS
	PART 2 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	2.1 MATERIALS
	A. Pool Structure – General:
	1. Size of pool shown in Drawings is only proposal; Engineer will decide the actual size and shape.
	2. Horizontal submersible joint sealant shall be polyurethane.
	3. Vertical joint sealant shall be polyurethane.
	4. Tiling:  Tile used in conjunction with surfaces in contact with water shall be furnished and installed by Construction Contractor.
	5. Perimeter and general purpose sealants shall be polyurethane.

	B. Pool Materials:
	1. Concrete:
	a. Definitions:
	1) Gunite: "Dry-mix".  Originally a trade name used to designate a mixture of Portland cement and sand thoroughly mixed dry, passed through a cement gun and conveyed by air through a flexible tube, hydrated at the nozzle and placed by air pressure.
	2) Shotcrete: "Wet-mix".  transit-mix (ready-mix) combination of Portland cement, aggregates and water, pumped in a plastic state to the nozzle, where air is added to place the material.

	b. Materials and mixes for gunite and shotcrete shall conform to Design Criteria & Technical Guidelines and other Standards / Regulations.
	c. Gunite:
	1) Aggregate: ASTM C33, washed sand; clean, hard, sharp particles, well graded in size.
	2) Mix: 1 part cement to 4 1/2 parts of sand based on dry, loose volume (minimum 3,000 psi compressive strength in 28 days).
	3) Portland Cement and Water: As specified hereinafter.

	d. Shotcrete:
	1) Mix Strength: Minimum 5,000 psi compressive strength in 28 days.
	2) Submit design mix and certify material for weight, water content and mixing time.
	3) Portland Cement and Water: As specified hereinafter.

	e. Portland Cement: ASTM C150, Type I or II.
	f. Water: Potable.
	g. Forms: Exterior plywood, Class 1, mill-oiled.
	h. Form Oil: Lacquer or resin type compatible with mill-oil.
	i. Reinforcing Steel: ASTM A615 grade 40 or as approved.
	j. Gauging Wires: 0.027" thick or as approved.

	2. Ceramic Tiling:
	a. Unglazed Ceramic Mosaic tile at Step Nosings.
	b. Provide certification by manufacturer for use in exterior pools.
	c. Pool Tile: Refer to Drawings and Interior Finish Index for size and location or consult with Engineer.
	d. Non-slip unglazed ceramic mosaic tile in color or as shown in Interior Finish Index at step nosings.
	e. Special Tiles:
	1) For main pool deck is stamped concrete in 2 (two) varies pattern, as indicated as per layout drawing design. Mosaic tiles of varies color as per design layout in drawing for pool’s art design at bottom. A visible-color separator tiles between under...

	f. Pool Depth Markings:
	1) 6" x 6" tile with 4" high lettering depth marking in both feet and meters for skim line (smooth) and deck (non-slip), as required by local and state public swimming pool codes.
	2) Special Float Depth Marker, Separator and Special Tiles: Under water sun-bed area separates the level with main pool provision of the items. Special tiles servers as separator of two areas at bottom and it varies depth level. Color, layout & size a...

	g. No Diving Sign Tile: Adjacent to each depth marker, provide international symbol "No Diving" sign tile.
	h. Tile Mortar and Grout: As specified in Division 09 Section “Tiling”.
	i. Sealant and Backup Material: See Division 07 Section “Joint Sealants”.
	j. Precast Concrete Pool Coping: Precast concrete, wet pour, white, 12" wide x minimum 24” long bull nosed coping stone with raised slip resistant pattern on upper surface.  Provide one piece radius corners.

	3. Finish Plaster Mix: White marble, white waterproof cement and bonding agent.

	C. Filter System:
	1. Pressure Filters:
	a. Approved Manufacturers or approved substitution.
	b. Filter Systems: As approved by Engineer for sand filters at flow rates of 20 GPM per square foot of filter area, and comply with applicable code requirements.
	c. Filter or Filter Battery: Stainless steel or fiberglass hi-rate pressure sand filters.
	d. Include with each filter top mounted influent pressure gauge, reading 0 to 60 psi, manual air release valve, multi-port dial valve, backwash site glass and transparent dome top.

	2. Filter Media: Sand, with an effective size of 0.45 to 0.55 mm with uniformity coefficient of 1.6 maximum.
	3. Filter Face Piping:
	a. Pipe, valves and fittings shall make a complete unit or battery from inlet to outlet.
	b. Arrange piping to carry out operations of filtering, backwashing and by-pass of filter for pool draining.
	c. Face Pipe and Fittings: PVC SCH 80 or as approved.


	D. Filter Equipment Room:
	1. Self Contained Filter Equipment Room shall be provided for swimming pools as required per detailed design by Contractor.
	2. Complete self-contained, pre-plumbed filter system enclosed in a fiberglass equipment cabinet. Fiberglass cabinet will have access roof-doors for ease of service and maintenance of equipment. Provide aluminum grate for cross ventilation with fiberg...
	3. All valves, gauges, flowmeters, filters, pumps, chemical feeders and water level controllers are included. The pumps shall be prewired to the electric control panel. Provide prewired motor starter if applicable.  The system shall be tested at the m...
	4. Provide Flow Meters.

	E. Water Treatment System:
	1. Provide the following as per Codes and Standards to meet the requirements.
	a. Chemical Feeder as approved.
	b. Chemicals.
	c. Test Kit.


	F. Pool Heaters:
	1. Size for pool as shown on the Drawings, complete. Design based on maintaining a temperature of 80 PoPF for pool.
	2. Heaters must be A.S.M.E coded and labeled. Furnish in line thermometer with 2PoPF intervals and a minimum range of 60 to 120 PoPF.

	G. Recirculating Pump and Motor:
	1. Pumps:
	a. Pumps of Approved Manufacturers.
	b. Self priming unit with hair and lint strainer capable of delivering the designated GPM at the designated head during the filtering operation without overloading along the full length of the pump curve.

	2. Pump Motors:
	a. Energy efficient, UL listed.
	b. Electrical Characteristics: As shown on Drawings.


	H. Valves and Piping:
	1. Coordinate with Division 22, 26 and 33 and provide piping within filter room, Pool fill line, Filtered water supply piping to pool, Fittings for PVC pipe, Valves and Pipe Joints.
	2. Piping: Polyvinyl chloride (PVC) composition; ASTM D1784 or ASTM D1785, Schedule 40 or 80.
	3. Cement: ASTM D2564.
	4. Provide check and ball valves as required; by same manufacturer when practical.
	5. Valve connections: Suitable for connection of adjoining pipe; of pipe size values.
	6. Hangers and Supports: Sized to project conditions.

	I. Pool Fittings, Lights and Equipment Accessories:
	1. Swimming pool lighting, equipment, grounding and other required electrical installations shall be NEC article 680.
	2. Contractor to revise the electrical drawings per approved detailed design of swimming pool.
	3.  Compatible with pool system components.
	4. Sized to code requirements; ensure proper hydraulic balance.
	5. Provide Floor Inlet, Pool Wall Inlet, Auto Water Level Control, Hydrostat Valve, Hydrostat Tube, Skimmer, Fill Spout, Pool Main Drain Sump, Pool Main Drain Grate and Collector Tank as required per detailed design approved by Engineer. Stainless ste...
	6. Provide Underwater Lights (Coordinate with Section 265100)
	7. Provide Deck Fittings like Stainless Steel Grab Rail, Stainless Steel Ladder, etc as required.
	8. Provide Maintenance Accessories like Vacuum Head, Thermometer, Test Kit, Squeegee, Telescopic Pole, etc.
	9. Provide Safety Accessories like Life Buoy, Throw Line with Floating Ball, Life Hook, Life Hook Pole, Life Hook Pole Adapter, Spine Board with Ties, First Aid Kit, etc.

	J. Deck Drain System:
	1. Deck Drain System from Approved Manufacturers.
	2. Material:
	a. Heavy wall, bondable, non-corrosive PVC
	b. Provide all nailing clips, couplers and fittings, end adapters, clean-out plugs and protective tape over drain surface.


	K. Site Furniture:
	1. Under water sun-bed (sun-bathing area) partly underwater sun-beds along Swimming Pool with a depth of 0.45 to 0.60m of water level.
	2. Common Sun Beds: Located at main pool deck.
	3. Water Falls: Waterfalls Cascading waterfalls. Design as per Drawings.
	4. Gazebo, Aluminum Trellis and Other Shading Structures (Where needed): Located in random areas serves as refuge from heat of sun & pocket area for rest. Refer to Drawings for design.



	PART 3 – EXECUTION
	PART 3 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	3.1 EXAMINATION
	A. Examine areas in which work is to be performed. Report in writing to Owner's Representative all prevailing conditions that will adversely affect satisfactory execution of work. Do not proceed with work until unsatisfactory conditions have been corr...
	B. Starting work constitutes acceptance of the existing conditions and this Contractor shall then, at his expense, be responsible for correcting all unsatisfactory and defective work encountered.

	3.2 PREPARATION
	A. Perform earthwork and dewater excavation in compliance with Division 31 Section “Earthwork”.
	B. Coordinate trench for system as specified in Division 31 Section “Earthwork”, and provide system as specified in Division 33 Section “Water Utility Distribution Piping”.

	3.3 INSTALLATION
	A. Formwork and Reinforcement:
	1. Install form work to lines and profiles shown.  Brace forms for work to prevent movement during concrete placing operations.
	a. Allow other trades sufficient time for installation of equipment and materials which must be fastened to forms.
	b. Clean form surfaces prior to concrete placing operations.
	c. Place reinforcing steel.  Steel shall be free from dirt, rust, oil, paint and mill scale.
	d. Securely wire tie steel at points where bars cross.  Stagger splices and laps.
	e. Install gauging wires to establish thickness of finish work.
	f. After placing pool reinforcing, but before placing concrete, confirm that grounding circuits have been provided by the electrical trades to steel reinforcement, grab rails, and hand rails.  No concrete shall be placed until this requirement has bee...


	B. Concrete:
	1. Placing of Gunite and Shotcrete: Conform to the applicable code requirements.
	2. Gunite:
	a. Mixing: Mix dry in batch mixing machine for a period of not less than 1 minute
	b. Mix and Strength: As specified in Part 2.

	3. Shotcrete:
	a. Mixing Time: Mixing time for materials delivered by ready-mix trucks to the job site shall not exceed two hours or 250 revolutions of the drum, whichever comes first.  When additional water is added, drum shall be rotated a minimum of 30 additional...

	4. Placing Concrete:
	a. Place concrete against original undisturbed soil, thoroughly compacted earth.
	b. Remove all loose, fine aggregate or rebound from surfaces receiving concrete before placing succeeding layers.  Whenever possible, first layer shall entirely cover reinforcing steel to secure it in proper position.
	c. Where new concrete is applied against existing concrete, thoroughly clean the existing surface and drench with water at least twice on the day before placing new concrete.  Surfaces upon which concrete will be applied shall be sufficiently damp to ...
	d. Concrete deposited on vertical surfaces shall be shot at right angle to surface starting at the bottom and continuing upward.  Build up in layers of a thickness that will not slump, allowing sufficient time between placing of layers for initial set...

	5. Finishing:
	a. When thickness and planes outlined by forms and gauging wires have been reached, rod surfaces to true lines.  After rodding, remove gauging wires.  Finish all exposed surfaces to straight and true lines.
	b. Finish: Gun finish as left by nozzle.

	6. Continuously moisture cure for no less than 7 days.

	C. Equipment:
	1. Install all equipment where shown on the Drawings.
	2. Flow Meters: Install in straight run of pipe having a minimum length of 10 pipe diameters upstream and 4 pipe diameters downstream and in a position that can be easily read by operator.
	3. Chemical Feed Injection: Injection points:  Locate downstream from all filter room equipment.

	D. Deck Drain System:
	1. Install deck drain system in strict accordance with manufacturer's recommendations and written instructions.
	2. Grade subsoil, sloping it toward drain location.  Attach nailing clips and place drain over the stakes. Use couplers to ensure a straight even line.  After aligning, nail firmly to stakes.
	3. Insert adapter.  Install Clean-out.  Place concrete and trowel gradual slope to drain.  After concrete has set, install end plug.
	4. Coordinate removal of protective tape with deck finish coating application.

	E. Piping:
	1. Cut all pipe with mechanical cutter without damage to pipe.
	2. Placing and Laying: Inspect pipe for defects before installation.  Clean the interior of pipe thoroughly of foreign matter and keep clean during laying operation.  Pipe shall not be laid in water or when trench conditions are unacceptable as determ...
	3. Threaded Joints: After cutting and before threading the pipe shall be reamed and shall have burrs removed.  Screw joints shall be made with graphite or inert filter and oil or with an approved graphite compound applied to male threads only.  Thread...
	4. Solvent welded joints shall be made in accordance with the manufacturer's printed instructions and the following minimum standards:
	a. Fittings shall fit easily on the pipe before applying cement.  The outer surface area of pipe and inner wall of fitting shall be dry and clean.  Cleaner is to be applied to the outer surface of the pipe and to the inner surface of the fitting.  Cem...
	b. Joints shall remain undisturbed for a minimum of 10 minutes from time of jointing the pipe and fitting.  If necessary to apply pressure to a newly made joint, limit to 10% of rated pipe pressure, during the first 24 hours after the joint has been m...
	c. Full working pressure shall not be applied until the joints have set for a period of 24 hours.
	d. Make provisions for expansion and contraction by way of swing joints or snaking.
	e. Protect plastic pipe from exposure to aromatic hydro-carbons, halogenated hydro-carbons, and most of esters and ketones that attack the material.  Protect all pipe from mechanical damage and long exposure to sunlight during storage.

	5. Install piping without cross connections or inter-connection between distribution supply for drinking purposes and the swimming pool that will permit a backflow of water into the potable water supply.  Pipe openings shall be closed with caps or plu...
	6. Filter Face Piping: Arrange to carry out operations of filtering backwashing and filter draining.
	7. Valve Identification: Label all valves.
	8. Testing and Flushing:
	a. Pressure Piping: After the pipe is laid, the joints completed, and the trench partially backfilled leaving joints exposed for examination, subject new lines to a hydrostatic pressure per code requirements.  Joints shall remain watertight under this...
	b. Gravity Lines: A water test shall be applied to all gravity drain piping system, either in their entirety or in sections.  All openings shall be tightly plugged and each system filled with water and tested with at least a 10 foot head of water.  Wa...
	c. Flushing: Pipelines leading to the pool shall be thoroughly flushed clean with chlorinated water before the pool is filled and placed in use.


	F. Plaster Finish:
	1. Finish concrete surfaces in pool with a wood float finish to a smooth consistent finish acceptable to Owner's Representative.
	2. Fill uneven surfaces and depressions with manufacturer's recommendations.
	3. Wash all pool surfaces thoroughly with a dilute solution of muriatic acid and flush with fresh water to assure a clean surface free of loose materials, dust, and foreign matter.
	4. Plaster Installation: Apply in accordance with manufacturer’s installation instructions.
	5. Tile Installation: Where shown on the Drawings.  Use setting materials and grout in accordance with the requirements specified in Division 09 Section “Tiling”.
	6. Plaster Installation:
	a. Apply in two coats using the double back method

	7. Trowel to a smooth, dense, impervious surface free of stains and of a uniform white color consistency.
	8. Fill pool as plaster work progresses.


	3.4 TILE INSTALLATION
	A. Where shown on Drawings, use setting materials and grout in accordance with Division 09 Section “Tiling”.
	3.5 FIELD QUALITY CONTROL
	A. Gunite Shotcrete Work:
	1. Compressive Strength Test: Take 1 sample for pool floor construction and 1 sample for wall construction but no less than a minimum test per code requirements.
	2. Submit copy of test results to Owner’s Representative.

	B. Water Treatment:
	1. Obtain a chemical analysis of the source/make-up water supply and submit to Owner's Representative.  Include the following:
	a. Total alkalinity/ppm.
	b. Calcium hardness/ppm.
	c. Chlorine/ppm
	d. pH.
	e. Iron.
	f. Copper.

	2. Treat and balance pool water prior to turnover of pool to Owner.

	C. Piping Testing:
	1. After installation and before covering piping, test to minimum 20 PSI pressure for 12 hours.
	2. If necessary, repair leaks and retest. Do not cover piping until proven watertight.
	3. Furnish test results prior to covering piping.

	D. Flushing: Flush completed piping with clean water prior to making final connections.

	3.6 ADJUSTING
	A. Adjust pool system for proper operation through all cycles.

	3.7 CLEANING
	A. Clean pool, equipment and related surfaces. After completing installation, inspect exposed finishes and repair damaged finishes.

	3.8 DEMONSTRATION
	A. Demonstrate proper operation and maintenance of pool system to Owner.
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	142100 - Electric Traction Elevators
	PART1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes electric traction passenger and service elevators.
	B. Related Requirements:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary use of elevators for construction purposes
	2. Division 03 Section "Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring devices in concrete.
	3. Division 04 Section "Unit Masonry" for setting sleeves, inserts, and anchoring devices in masonry and for grouting elevator entrance frames installed in masonry walls.
	4. Division 05 Section "Metal Fabrications" for the following:
	a. Attachment plates and angle brackets for supporting guide-rail brackets
	b. Divider beams.
	c. Hoist beams.
	d. Structural-steel shapes for subsills.
	e. Pit ladders.
	f. Cants in hoist ways made from steel sheet.

	5. Division 05 Section "Pipe and Tube Railings" for railings between adjacent elevator pits
	6. Division 09 painting Sections for field painting of hoist way entrance doors and frames.
	7. Division 09 Section "Tiling and Stone Tiling" for finish flooring in elevator cars
	8. Division 22 Section "Sump Pumps" for sump pumps, sumps, and sump covers in elevator pits.
	9. Division 26 Sections for electrical service for elevators to and including disconnect switches at machine room door / in control closet.
	10. Division 27 Section "Communications Horizontal Cabling" for telephone service for elevators and for Internet connection to elevator controllers for remote monitoring of elevator performance.
	11. Division 28 Section "Digital, Addressable Fire-Alarm System" for smoke detectors in elevator lobbies to initiate emergency recall operation and heat detectors in shafts and machine rooms to disconnect power from elevator equipment before sprinkler...


	1.3 ALLOWANCES
	A. Elevator Car Allowances:  Provide finished passenger and service elevator cars under the Elevator Car Allowance specified in Division 1 Section "Allowances" Allowance includes furnishing and installing the following:
	1. Car wall finishes including trim.
	2. Car floor finishes.
	3. Car ceiling finishes.
	4. Car and hoist way door finishes.
	5. Car door sills
	6. Car light fixtures
	7. Handrails
	8. Cutouts and other provisions for installing elevator signal equipment in cars.


	1.4 DEFINITIONS
	A. Definitions in ASME A17.1/CSA B44 apply to work of this Section.
	B. Service Elevator: A passenger elevator that is also used to carry freight

	1.5 ACTION SUBMITTALS
	A. Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and similar information. Include product data for car enclosures, hoist way entrances, and operation, control, and signal systems.
	B. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.
	C. The elevator shall be designed, supplied, installed, tested and commissioned by a manufactures to the Engineer’s approval.
	D. Shop Drawings:
	1. Include plans, elevations, sections, and large-scale details indicating service at each landing, machine room layout, coordination with building structure, relationships with other construction, and locations of equipment.
	2. Indicate maximum dynamic and static loads imposed on building structure at points of support, and maximum and average power demands.

	E. Samples for Initial Selection: For finishes involving color selection
	F. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements

	C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoist way, pit, and machine room control closet layout and dimensions, as shown on Drawings, and electrical service, as shown and specified, are adequate for elevator system...
	D. Sample Warranty: For special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For elevators to include in emergency, operation, and maintenance manuals and wiring of the Electrical and mechanical system have to be delivered to the owner engineer.
	1. In addition to items specified in Division 1 Section "Operation and Maintenance Data," include  diagnostic and  repair  information available  to  manufacturer's and  Installer's maintenance personnel.

	B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities having jurisdiction for normal, unrestricted elevator use.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Generally: Supply loose equipment, spare parts and accessories as required for normal operation and routine maintenance of the systems. Supply is to include, but is not limited to, the following:
	1. Loose Equipment: Operating handles, emergency brake release keys and the like.
	2. Spare Parts: One complete set of main contacts and control coil for each type of power contactor, solid-state PC cards, contacts and control coils for each type of control relay, two each of transistors, diodes, rectifiers, resistors, etc. used in ...
	3. Tools and Accessories: Tools and equipment required for routine checking, maintenance, testing, and control of installations, with appropriate portable measuring and test instruments.

	B. Identification: Parts are to be packed in sealed plastic bags with identifying labels and factory part list numbers.

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications: Elevator manufacturer.
	B. Source Limitations: Obtain elevators from single manufacturer.
	1. Major elevator components, including driving machines, controllers, signal fixtures, door operators, car frames, cars, and entrances, shall be manufactured by single manufacturer.
	2. All Elevator accessories have to be from the manufactures of elevator.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle materials, components and equipment in manufacturer's protective packaging. Store materials, components, and equipment off of ground, under cover, and in a dry location

	1.11 COORDINATION
	A. Coordinate installation of sleeves, block outs, elevator equipment with integral anchors, and other items that are embedded in concrete or masonry for elevator equipment. Furnish templates, sleeves, elevator equipment with integral anchors, and ins...
	B. Coordinate locations and dimensions of other work relating to electric traction elevators including pit ladders; sumps and floor drains in pits; entrance subsills; electrical service; and electrical outlets, lights, and switches in hoist ways, pits...

	1.12 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace elevator work that fails in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, operation or control system failure, including excessive malfunctions; performances below specified ratings; excessive wear; unusual deterioration or aging of materials or finishes; unsafe conditions; need ...
	2. Warranty Period: 3 year from date of Substantial Completion
	a. 5 years for motors
	b. 3 years for cabined accessories
	c. 3 years for pit accessories
	d. 3 years for control accessories




	PART2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements.

	2.2 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with ASME A17.1/CSA B44.
	B. Accessibility Requirements: Comply with Section 407 in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and with ICC A117.1
	C. Seismic Performance: Elevator system shall withstand the effects of earthquake motions determined according to the Uniform Building Code 1997 Zone 2A and shall comply with elevator safety requirements in ASME A17.1/CSA B44.
	1. The term "withstand" means "the system will remain in place without separation of any parts when subjected to the seismic forces specified and the system will be fully operational after the seismic event."
	2. Provide earthquake equipment required by ASME A17.1/CSA B44.
	3. Elevator Component Importance Factor: 1.5 for the Air Traffic Control Tower elevators and 1.0 for the rest of the project’s elevators.


	2.3 ELEVATORS
	A. Elevator System, General: Manufacturer’s standard elevator systems. Unless otherwise required, manufacturer's standard components shall be used, as included in standard elevator systems and as required for complete system.
	B. Elevator Description:
	1. Group Number: as per the design drawings.
	2. Elevator Numbers: as per the design drawings.
	3. Emergency Elevator Numbers:   as per the design drawings. In general, at least one elevator per each elevator duct shall be connected to emergency supply.
	4. Service Elevator Numbers: as per the design drawings.
	5. Machine Location:  Machine room above hoist way or Hoist way; no machine room are provided as shown on drawings.
	6. Machine Type: Gearless traction according to machine room location and elevator speed.
	7. Motor have to be 3- phase 400V/60 HZ
	8. Accessories of the car have to be 1-Phase 230 V
	9. Rated Load:  as per the design requirements and traffic calculations subject to the Engineer’s approval.
	10. Freight Loading Class for Service Elevator(s): Class A.
	11. Rated Speed: (1.0 m/s) minimum and as per the design requirements.
	12. Operation System: Selective-collective automatic operation for single elevators, while Group automatic operation , Group automatic operation with demand-based dispatching, and Destination-based group automatic operation for multiple elevators (acc...
	13. Auxiliary Operations:
	a. Standby power operation
	b. Standby-powered lowering
	c. Battery-powered lowering
	d. Earthquake Emergency Operation: Comply with requirements in ASME A17.1/CSA B44
	e. Automatic dispatching of loaded car
	f. Nuisance call cancel
	g. Priority service at all floors as per the design drawings/ requirements
	h. Independent service for all cars in group
	i. Loaded-car bypass
	j. Distributed parking

	14. Security Features: Card-reader operation (as required for special floors access to control the operation of the elevators passing through different security zones as per the design drawings/ requirements), Keyswitch operation,   Keypad operation, ...
	15. Hoist way Entrances:

	C. As per specified in design drawing and Subject to compliance with requirements

	2.4 TRACTION SYSTEMS
	A. Elevator Machines: Variable-voltage, variable-frequency, ac-type hoisting machines and solid- state power converters.
	1. Regenerated power have to be absorbed by resistors. (Or As Agreed by client Representative in Site)

	B. Fluid for Hydraulic Buffers: If using hydraulic buffers, use only fire-resistant fluid.
	C. For accident Shock absorption using:
	1. Hydraulic buffers
	2. Zippers
	3. Rubbers

	D. Inserts: Furnish required concrete and masonry inserts and similar anchorage devices for installing guide rails, machinery, and other components of elevator work. Device installation is specified in another Section.
	E. Machine Beams: Provide framing to support elevator hoisting machine and deflector sheaves from the building structure. Comply with Division 05 Section "Metal Fabrications" for materials and fabrication.
	F. Car Frame and Platform: Bolted- or welded-steel units.
	G. Guides: Roller guides or polymer-coated, non-lubricated sliding guides. Provide guides at top and bottom of car and counterweight frames.
	H. The lift contractor is responsible for the following:
	1. Interface unit for fire alarm and BMS (IF FOUND)
	2.  Signs for Motor room
	3. Telephone AND Data link


	2.5 OPERATION SYSTEMS
	A. General: Provide manufacturer's standard microprocessor operation systems as required to provide type of operation.
	B. Group Automatic Operation with Demand-Based Dispatching: Provide reprogrammable group automatic system that assigns cars to hall calls based on a dispatching program designed to minimize passenger waiting time. System automatically adjusts to deman...
	1. Products: Subject to compliance with requirements.

	C. Destination-Based Group Automatic Operation
	1. Products: Subject to compliance with requirements.

	D. Auxiliary Operations: In addition to primary operation system features, provide the following operational features for elevators where required:
	1. Single-Car Standby Power Operation: On activation of standby power, car is returned to a designated floor and parked with doors open.
	2. Car can be manually put in service on standby power, either for return operation or for regular operation, by switches in control panel located at the control room. Manual operation causes automatic operation to cease.
	3. Single-Car Standby-Powered Lowering: On activation of standby power, if car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down.
	4. Single-Car Battery-Powered Lowering: If power fails and car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down. System includes ...
	5. Group Standby Power Operation: On activation of standby power, cars are returned to a designated floor and parked with doors open.  One car is returned at a time, with priority given to loaded cars. If a car cannot be returned after two attempts, i...
	6. Group Standby Power Operation: On activation of standby power, cars are returned, one at a time, to a designated floor and parked with doors open. If a car cannot be returned, it is removed from the system. When all cars have been returned or remov...
	7. Group Battery-Powered Lowering: If power fails, cars that are at a floor remain at that floor, open their doors, and shut down. Cars that are between floors are lowered one at a time to the next floor below, open their doors, and shut down. System ...
	8. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of rated capacity, doors begin closing.
	9. Nuisance Call Cancel: When car calls exceed a preset number while car load is less than a predetermined weight, all car calls are canceled. Preset number of calls and predetermined weight can be adjusted.
	10. Loaded-Car Bypass: When car load exceeds 80 percent of rated capacity, car responds only to car calls, not to hall calls.
	11. Distributed Parking: When cars are not required for response to calls, they are parked with doors closed and distributed in predetermined zones throughout the building. One zone shall include the main floor and adjacent floors; remaining floors sh...
	12. Independent Service:  Key switch in car-control station removes car from group operation and allows it to respond only to car calls. Key cannot be removed from keys witch when car is in independent service. When in independent service, doors close...
	13. Priority Service: Service is initiated by a keys witch, card reader, or remote switch at designated floors as per the design / operator requirement.
	One elevator is removed from group operation and directed to the floor where service was initiated.
	14. On arriving at the floor, elevator opens its doors and parks and a lighted sign directs passengers to exit elevator. Car is placed in operation by selecting a floor and pressing door close button or by operating keys witch to put car in independen...

	E. Security Features: Provide the following security features, where required.  Security features shall not affect emergency firefighters' service.
	1. Card-Reader Operation: System uses card readers at car-control stations to authorize calls. Security system determines which landings and at what times calls require authorization by card reader. Provide required conductors in traveling cable and p...
	a. Security access system equipment is specified in Division 28 Section "Access Control."

	2. Keys witch Operation: Push buttons are activated and deactivated by security keys witches at car-control stations. Key is removable only in deactivated position.
	3. Keypad Operation: Allows each landing to be restricted or unrestricted.    When a restricted landing button is pressed, a "Restricted Floor" lamp lights and remains lit until landing access code has been entered into a keypad or predetermined time ...
	a. Access codes are programmed at each car operating panel using a security keys witch. Keypad operation can be activated and deactivated by security keyswitch at main landing.



	2.6 DOOR REOPENING DEVICES
	A. Infrared Array: Provide door reopening device with uniform array of 36 or more microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of one or more light beams shall cause doors to stop and reopen.
	B. Doors have to be Reopening when door drive signs maintained Torque.
	C. Nudging Feature: After car doors are prevented from closing for predetermined adjustable time, through activating door reopening device, a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy.

	2.7 CAR ENCLOSURES
	A. As per specified in design drawing and Subject to compliance with requirements

	2.8 HOISTWAY ENTRANCES
	A. Hoist way Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-frame hoist way entrances complete with track systems, hardware, sills, and accessories. Frame size and profile shall accommodate hoist way wall construction
	B. Fire-Rated Hoist way Entrance Assemblies: Door and frame assemblies shall comply with NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on testing at as close-to-neutral pressur...
	1. Fire-Protection Rating: 1-1/2 hours insert rating.

	C. Materials and Fabrication: As per specified in design drawing and Subject to compliance with requirements

	2.9 SIGNAL EQUIPMENT
	A. General: Provide hall-call and car-call buttons that light when activated and remain lit until call has been fulfilled. Fabricate lighted elements with LEDs.
	B. Car-Control Stations: Provide manufacturer's standard recessed car-control stations. Mount in return panel adjacent to car door unless otherwise required.
	1. Mark buttons and switches for required use or function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	C. Swing-Return Car-Control Stations: Provide car-control stations mounted on rear of hinged return panel adjacent to car door and with buttons, switches, controls, and indicator lights projecting through return panel but substantially flush with face...
	1. Mark buttons and switches for function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	D. Emergency Communication System: Two-way voice communication system, with visible signal, which dials preprogrammed number of monitoring station and does not require handset use.  System is contained in flush-mounted cabinet, with identification, in...
	E. Firefighters' Two-Way Telephone Communication Service: Provide flush-mounted cabinet in each car and required conductors in traveling cable for firefighters' two-way telephone communication service specified in Division 28 Section “Digital, Address...
	F. Car Position Indicator: Provide illuminated, digital-type car position indicator, located above car door or above car-control station. Also, provide audible signal to indicate to passengers that car is either stopping at or passing each of the floo...
	G. Hall Push-Button Stations: Provide one hall push-button station at each landing for each single elevator or group of elevators, but not less than one station for each four elevators in a group.
	1. Provide manufacturer's standard wall-mounted units.
	2. Equip units with buttons for calling elevator and for indicating desired direction of travel. For destination based systems, provide a signaling system to verify floor selection, where destination registration is required, and to direct passengers ...
	3. Provide telephone jack in each unit for firefighters' two-way telephone communication service specified in Division 28 Section "Digital, Addressable Fire-Alarm System."

	H. Standby Power Elevator Selector Switches: Provide switches, as required by ASME A17.1/CSA B44. Adjacent to switches, provide illuminated signal that indicates when normal power supply has failed.
	I. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position indicators for each elevator, clearly labeled with elevator designation; include illuminated signal that indicates when elevator is operational and when it is at t...
	J. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with text and graphics as required by authorities having jurisdiction, indicating that in case of fire, elevators are out of service and exits should be used in...

	2.10 FINISH MATERIALS
	A. As per specified in design drawing and Subject to compliance with requirements

	2.11 CENTRAL MONITORING SYSTEM
	A. Generally: Provide a central monitoring system capable of monitoring all the operational functions and record the events. System shall be able to monitor elevators, escalators, moving walkways, dumbwaiters and any other specified conveying system. ...
	B. System shall use an open protocol and architecture to which conveying systems manufacturers shall comply in terms of integration, interface, and real-time monitoring capability of operational functions and recording the events. System shall be capa...
	C. The system shall be capable of ensuring, at least, the following features:
	D. System shall consist, in addition to the central equipment, of workstations (number depending on manufacturer’s standard), etc.
	E. Interfacing: Proposed system shall be capable of interfacing with all existing equipment. Inter- facing points shall be identified.
	F. Integration: Manufacturer shall provide software integration, as an option, from the central monitoring system to the proposed BMS (IF FOUND).
	G. BMS (IF FOUND) interface: Elevators central monitoring system shall interface to the Management Level Network through a BACnet/IP to third party gateway. The gateway shall be provided by the elevators supplier and shall be connected into the Manage...
	The BMS (IF FOUND) contractor shall obtain a list of the BACnet object IDs/names from the elevators supplier.

	2.12 SAFETY EQUIPMENT
	A. Over Travel: Over travel limit switches shall be provided at the top and bottom of the terminal landings, to disconnect the power supply and apply brakes to bring the car to safe stop position in the event of an over travel in either direction.
	B. Evacuation Devices: Provision shall be made to move the car automatically and / or manually from the controller, to a nearest landing in either direction (depending on load conditions) to facilitate evacuation of passengers during the power failure.
	C. Fireman Emergency Operation: Fireman emergency operation key switch shall be installed near the entrance on the main landing and shall operate any one of the elevators under conditions of emergency, in the event of fire.
	D. Fire Detection Operation: A potential free contact provided in each lift controller to be connected to the building Fire Alarm System that will initiate all lifts to ground with open doors and shut down in case of a fire.


	PART3 - EXECUTION
	3.1 EXAMINATION
	A. Examine elevator areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	Examine hoist ways, hoist way openings, pits, and machine rooms as constructed; verify critical dimensions; and examine supporting structure and other conditions under which elevator work is to be installed.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions.

	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing: On completion of elevator installation and before permitting elevator use (either temporary or permanent), perform acceptance tests as required and recommended by ASME A17.1/CSA B44 and by governing regulations and agencies.
	B. Operating Test: Load each elevator to rated capacity and operate continuously for 30 minutes over full travel distance, stopping at each level and proceeding immediately to the next. Record temperature rise of elevator machine during 30-minute test...
	C. Advise Owner, Construction Manager, and authorities having jurisdiction in advance of dates and times that tests are to be performed on elevators.

	3.4 PROTECTION
	A. Temporary Use: Comply with the following requirements for each elevator used for construction purposes:
	1. Provide car with temporary enclosure, either within finished car or in place of finished car, to protect finishes from damage.
	2. Provide strippable protective film on entrance and car doors and frames.
	3. Provide padded wood bumpers on entrance door frames covering jambs and frame faces.
	4. Provide other protective coverings, barriers, devices, signs, and procedures as needed to protect elevator and elevator equipment.
	5. Do not load elevators beyond their rated weight capacity.
	6. Engage elevator Installer to provide full maintenance service. Include preventive maintenance, repair or replacement of worn or defective components, lubrication, cleanup, and adjustment as necessary for proper elevator operation at rated speed and...
	7. Engage elevator Installer to restore damaged work, if any, so no evidence remains of correction.  Return items that cannot be refinished in the field to the shop, make required repairs and refinish entire unit, or provide new units as required.


	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate, adjust, and maintain elevator(s).
	B. Check operation of elevator with Owner’s personnel present before date of Substantial Completion and again not more than one month before end of warranty period. Determine that operation systems and devices are functioning properly.

	3.6 MAINTENANCE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 36 months' full maintenance by skilled employees of elevator Installer. Include monthly preventive maintenance, repair, or replacement of worn or de...
	1. Perform maintenance during normal working hours.
	2. Include 24-hour-per-day, 7-day-per-week emergency callback service with response time of two hours or less.




	210513 - Common Motor Requirements for Fire Suppression Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.
	B. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40  C and at altitude of 7T1000 m7T above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering ...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multi-Speed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multi-Speed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Re-greasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	K. Enclosure Material: Cast iron for motor frame sizes 324T  and larger; rolled steel for motor frame sizes smaller than 324T .

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motor Used with Reduced-Voltage and Multi-Speed Controllers: Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motor Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multi-Speed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset whe...


	PART 3 -  EXECUTION (NOT USED)

	210517 - Sleeves and Sleeve Seals for Fire-Suppression Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems.”
	4. Division 21 Section “Fire-Suppression Standpipes.”
	5. Division 21 Section “Electrical Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 – PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel collar; zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped and smooth outer surface with nailing flange for attaching to wooden forms.

	2.2 SLEEVE-SEAL SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates: Carbon steel or Stainless steel.
	3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating or Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Presealed Systems.

	B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match piping OD.

	2.4 GROUT
	A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink; recommended for interior and exterior applications.
	C. Design Mix: 6T34.5-MPa6T, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 – EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 6T25-mm6T annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs and concrete walls as new slabs and walls are constructed.
	1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
	2. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 6T50 mm6T above finished floor level.

	3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 6T6.4-mm6T annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for size, depth, and location of joint. Comply with requirements for sealants specified in Division 07 Section "Joint Sealants."

	E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Division 07 Section "P...

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assemble sleeve-seal system components, and install in annu...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.

	3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls Above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves and Galvanized-steel-pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.


	3. Concrete Slabs above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-pipe sleeves.

	4. Interior Partitions:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-sheet sleeves.





	210518 - Escutcheons for Fire-Suppression Piping
	PART 1 – GENERAL
	1.1   RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Foam-Water Systems.”
	3. Division 21 Section “Fire-Suppression Standpipes.”
	4. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	5. Division 21 Section “Electric Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 - PRODUCTS
	2.1 ESCUTCHEONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and setscrew fastener.
	C. One-Piece, Deep Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	D. One-Piece, Stamped Steel Type: With chrome-plated finish and spring-clip fasteners.
	E. Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with concealed hinge and setscrew.
	F. Split-Plate, Stamped Steel Type: With chrome-plated finish, concealed and exposed-rivet hinge and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
	B. Split-Casting Floor Plates: Cast brass with concealed hinge.


	PART 3 – EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings and finished floors.
	B. Install escutcheons with ID (inside diameter) to closely fit around pipe, tube, and insulation of piping and with OD (outside diameter) that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	d. Bare Piping in Unfinished Service Spaces:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	e. Bare Piping in Equipment Rooms:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	210520 - Hangers and Supports for Fire Protection Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Pipe rings.
	4. Concrete anchors.
	5. Fasteners.
	6. Pipe stands.
	7. Equipment supports.
	8. Hanger rods.

	B. Related Sections:
	1. Division 21 Section “Wet Pipe Sprinkler Systems.”


	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Utilize an installer having demonstrated experience on projects of similar size and complexity and possessing documentation proving successful completion of sprinkler system training.
	B. Hangers and supports for fire protection piping shall be listed and labeled by Underwriters Laboratories and FM Global.
	C. Steel pipe hangers and supports shall have the manufacturer’s name, part number, and applicable size stamped in the part itself for identification.
	D. Hangers and supports shall be designed and manufactured in conformance with MSS SP 58.
	E. Supports for sprinkler piping shall be in conformance with NFPA 13.
	F. Regulatory Requirements and Approvals: Provide hangers and supports that comply with requirements of the following:
	1. NFPA 13, “Standard for the Installation of Sprinkler Systems.”
	2. NFPA 14, “Standard for the Installation of Standpipe and Hose Systems.”
	3. NFPA 2001, “Clean Agent Fire Extinguishing Systems.”
	4. NFPA 11, “Deluge Foam-Water Sprinkler Systems and Foam-Water Spray Systems.”
	5. NFPA-16, “Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.

	G. Certifications: Provide letters of certification as follows.
	1. Installer will utilize skilled workers holding a trade qualification license or equivalent or apprentices under the supervision of a licensed tradesperson.

	H. The components of hanger assemblies that directly attach to the pipe or to the building structure except steel hanger rods shall be listed by UL and approved by FM Global.
	I. Non-ferrous components that have been proven by fire tests to be adequate for hazard application shall be listed for the purpose.
	J. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer / supplier but in no case less than one year ...

	1.4 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings, include rated capacities and include section modules information for trapeze hangers.
	B. Shop Drawings: All hanger types and locations shall be indicated on the shop drawings.

	PART 2 – PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	2.2 HANGERS AND SUPPORT PIPING
	A. Trapeze Hangers:
	1. The minimum size of steel angle or pipe span between purlins or joists shall be such that section modulus shall not exceed section modulus of trapeze member as shown in the NFPA-13.

	B. The trapeze member shall be secured to prevent slippage.
	C. All components of each hanger assembly that attaches to the trapeze member shall be sized to support the suspended sprinkler pipes in accordance with NFPA-13.
	D. Any other sizes or shapes giving greater section modulus shall be acceptable.

	2.3 HANGER RODS
	A. Hanger rods shall be of 8mm diameter for pipes 25-100 mm diameter and 13 mm diameter for pipes 150 – 250 mm diameter except where pitch of the branch line pipes is 150 mm in 300 mm or greater.

	2.4 FASTENERS IN CONCRETE
	A. The listed inserts in concrete and listed post-installed anchors to support hangers shall be used for mains and branch lines.
	B. Post-installed anchors shall not be used in cinder concrete except for branch lines where the post-installed anchors are alternated with through-bolts or hangers attached to beams.
	C. Post-installed anchors shall be installed in a horizontal position in the sizes of concrete beams.
	D. Holes for post-installed anchors in the side of beams shall be above the centerline of the beam or above the bottom reinforcement steel rods.
	E. Holes for post-installed anchors used in the vertical position shall be drilled to provide uniform contact with the shield over its entire circumference.
	F. The depth of the post-installed anchor hole shall not be less than specified for the type of shield used.

	2.5 POWDER DRIVEN STUDS
	A. Powder-driven studs, welding studs and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increase couplings shall be attached directly to the powder-driven studs.

	2.6 FASTENERS IN STEEL
	A. Powder-driven studs, welding studs, and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increaser couplings shall be attached directly to the powder-driven studs or welding studs.
	D. Welding studs or other hanger parts shall not be attached by welding to steel less than U.S. Standard, 12 gauge 7T2.78 mm7T.

	2.7 COPPER TUBING SUPPORTS
	A. Hangers shall be sized to fit copper tubing outside diameters.
	1. Adjustable steel swivel ring (band type) hanger.
	2. Malleable iron ring hanger, B-Line B3198RCT or hinged ring hanger.
	3. Malleable iron split-ring hanger with eye socket.
	4. Adjustable steel clevis hanger.


	2.8 ACCESSORIES
	A. Hanger rods shall be threaded at both ends or continuous threaded rods of circular cross section.  Use adjusting locknuts at upper attachments and hangers.  No wire, chain, or perforated straps are allowed.

	2.9 FLEXIBLE SPRINKLER HOSE FITTINGS
	A. Listed flexible sprinkler hose fittings and their anchoring components intended for use in installations connecting the sprinkler system piping to sprinklers shall be installed in accordance with the requirements of the listing, including any insta...
	B. Where flexible hose fittings exceed 1.83 m in length and are supported by a suspended ceiling a hanger(s) attached to the structure shall be required to ensure that the maximum unsupported length does not exceed  7T1.83 m7T.
	C. Where flexible sprinkler hose fittings are used to connect sprinklers to branch lines in suspended ceilings, a label limiting relocation of the sprinkler shall be provided on the anchoring component.
	D. Relocation of flexible sprinkler hose fittings shall only be performed by qualified and licensed individuals.


	PART 3 – EXECUTION
	3.1 HANGERS
	A. Sprinkler piping shall be substantially supported from the building structure, which must support the added load of the water-filled pipe plus a minimum of 7T114 kg7T applied at the point of hanging, except when pipes are supported in accordance wi...
	B. Trapeze hangers shall be used where necessary to transfer loads to appropriate structural members.
	C. Powder-driven studs shall not be used in steel of less than 19mm total thickness.
	D. Fasteners used to support sprinkler system piping shall not be attached to ceiling of gypsum or other similar soft material.
	E. Hangers for supporting copper or steel sprinkler pipes shall be either galvanized or provided with insulating materials.
	F. Sprinkler pipes shall be supported either from the building structure or from the ductwork supports when sprinkler pipes are installed below ductwork provided the ductwork supports are capable of supporting ductwork and load specified in the Paragr...
	G. Distance between a hanger and the centerline of an upright sprinkler shall not be less than 65mm.
	H. Do not support piping from other pipes, ductwork or other equipment that is not in building structure.
	I. The unsupported length between the end sprinkler in a pendent position or drop nipple and the last hanger on the branch line shall not be greater than  7T305 mm7T for steel pipe or  7T152 mm7T for copper pipe.
	J. The cumulative horizontal length of an unsupported armover to a sprinkler, sprinkler drop, or sprig shall not exceed  7T610 mm7T for steel pipe or  7T305 mm7T for copper tube or armover to sprinkler in the pendent portion when the system pressure e...

	3.2 SUPPORT OF RISERS
	A. Risers shall be supported by riser clamps or by hangers located on the horizontal connections within  7T610 mm7T of the centerline of the riser.
	B. Riser clamps supporting risers by means of set screws shall not be used.
	C. Riser clamps anchored to walls using hanger rods in the horizontal position shall not be permitted to vertically support risers.

	3.3 MULTI-STORY BUILDINGS
	A. In multistory buildings, riser supports shall be provided at the lowest level, at each alternate level above, above and below offsets and at the top of the riser.
	B. Supports above the lowest level shall also restrain the pipe to prevent movement by an upward thrust where flexible fittings are used.
	C. The risers offset and/or do not rise from the ground, the first ceiling level above the offset shall constitute the first level of riser support.
	D. Distance between supports for risers shall not exceed  7T7.6 m7T.

	3.4 PIPE STANDS
	A. Pipe stands shall be sized to support a minimum of 5 times the weight of the water-filled pipe, plus 7T114 kg7T.
	B. Where pipe stands are utilized, they shall be approved.

	3.5 CONCRETE INSERTS
	A. Provide inserts for placement in formwork before concrete is poured.
	B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	C. Where concrete slabs form finished ceilings, provide inserts to be flush with slab surface.
	D. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 100mm.

	END OF SECTION 210520


	210548 - Vibration and Seismic Controls
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 DESCRIPTION
	A. Water based fire protection systems shall be protected against damage from earthquakes.  Earthquake bracing and restraints on the piping shall be installed such that spray pattern of the sprinklers are not obstructed.
	B. Listed flexible pipe couplings joining grooved end pipe shall be provided as flexure joints to allow individual sections of piping 6T65 mm6T or larger to move differentially with the individual sections of the building to which it is attached.  Cou...
	C. Flexible couplings for drops to hose lines, rack sprinklers, and mezzanines shall be installed regardless of pipe sizes as follows:
	1. Within 6T610 mm6T of the top of the drop.
	2. Within 6T610 mm6T above the uppermost drop support attachment, where drop supports are provided to the structure, rack, or mezzanine.
	3. Within 6T610 mm6T above the bottom of the drop where no additional drop support is provided.
	4. An approved seismic separation assembly shall be installed where sprinkler piping, regardless of size, crosses building seismic separation joints at ground level and above.  Seismic separation assemblies shall consist of flexible fittings or flexib...


	1.3 SUMMARY
	A. This Section includes the following:
	1. Restraining braces.
	2. Factory finishes.


	1.4 DEFINITITIONS
	A. UBC:  Uniform Building Code.
	B. SDB:  Seismic Design for Building.
	C. SBC:  Saudi Building Code.
	D. ICC ES:  ICC Evaluation Service.

	1.5 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:
	1. Site Class as Defined in the UBC:  Seismic zone.


	1.6 SUBMITTALS
	A. Refer to Division 01 Section “Submittal Procedure”.
	B. Product Data: For the following:
	1. Include rated load, rated deflection and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an evaluation service member of ICC-ES, UBC or SDB and an agency acceptable to Local Civil Defense.
	b. Annotate to indicate application of each product submitted and compliance with requirements.


	C. Delegated-Design Submittal: For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible fo...
	1. Design Calculations: Calculate static and dynamic loading due to equipment weight and operation, seismic forces required to select vibration isolators, seismic restraints, and for designing vibration isolation bases.
	2. Seismic-Restraint Details:
	a. Design Analysis: To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
	b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the restrained items and to the structure. Show attachment locations, methods and spacings.  Identify components, list their strengths, and indicate directions and v...
	c. Pre-Approval and Evaluation Documentation: By an evaluation service member of Uniform Building Code or Seismic Design for Buildings and an agency acceptable to Local Civil Defense, showing maximum ratings of restraint items and the basis for approv...


	D. Welding certificates.
	E. Qualification Data: For professional engineer and testing agency.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to Loca...
	B. Comply with seismic-restraint requirements in the Saudi Building Code and NFPA 13 unless requirements in this Section are more stringent.
	C. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval by another agency acceptable to Local Civil Defense, showing maximum seismic-restraint ratings.  Ratings based on independen...
	E. Comply with all the seismic bracing and earthquake protection requirements of NFPA-13, “Standard for the Installation of Sprinkler Systems.”
	F. Uniform Building Code.
	G. Seismic Design For Building.
	H. Saudi Building Code.
	I. Local Civil Defense.

	PART 2 – PRODUCTS
	2.1 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work.
	B. General Requirements for Restraint Components: Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and wi...
	D. Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod.
	E. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	F. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	G. Resilient Isolation Washers and Bushings: One-piece, molded, oil and water-resistant neoprene, with a flat washer face.
	H. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ...
	I. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for inte...

	2.4 FACTORY FINISHES
	A. Finish:
	1. Manufacturer's standard prime-coat finish ready for field painting.
	2. Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	a. Powder coating on springs and housings.
	b. All hardware shall be galvanized.  Hot-dip galvanized metal components for exterior use.
	c. Baked enamel or powder coat for metal components on isolators for interior use.
	d. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.



	PART 3 – EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	B. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.
	C. Provide minimum of 50 mm clearance for pipes DN 25-65 diameter and 100 mm for pipes DN 100 and larger around pipes extending through walls, floors and foundations including drain and fire department connection.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Comply with all seismic requirements per NFPA-13.
	B. Equipment Restraints:
	1. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 6T3.2 mm6T.
	2. Install seismic-restraint devices using methods approved by an evaluation service member of ICC-ES and an agency acceptable to Local Civil Defense providing required submittals for component.

	C. Piping Restraints:
	1. Comply with requirements in MSS SP-127 and NFPA 13 and NFPA-14.
	2. Space lateral supports a maximum of 6T12 m6T o.c., and longitudinal supports a maximum of 6T24 m6T o.c.
	3. Brace a change of direction longer than6T 3.7 m6T.

	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to Local Civil Defense providing required submittals for component.
	F. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	G. Wire used for restraint shall be located within 6T610 mm6T of a hanger.  The hanger closest to a wire restraint shall be of a type that resists upward movement of a branch line.
	H. Branch lines shall be laterally restrained.  The end sprinkler on a line shall be restrained against excessive vertical and lateral movement.
	I. Where the branch lines are supported by rods less than 6T152 mm6T long measured between the top of the pipe and the point of attachment to the building structure.
	J. Sprigs 6T1.2 m6T or longer shall be restrained against lateral movement.
	K. Drilled-In Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...



	210553 - Identification for Fire Protection and Equipment
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve tags.
	5. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed content for each label.
	D. Valve Schedules: Valve numbering scheme.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each piping system to include in maintenance manuals.

	PART 2 – PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Letter Color: White.
	3. Background Color: Red.
	4. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	5. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	6. Fasteners: Stainless-steel rivets or self-tapping screws.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment-Label Schedule: For each item of equipment to be labeled, on 6TA46T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Sect...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multi-layer, multi-color, plastic labels for mechanical engraving, 6T3.2 mm6T thick, with predrilled holes for attachment hardware.
	B. Letter Color: White.
	C. Background Color: Red.
	D. Maximum Temperature: Able to withstand temperatures up to 6T71  C6T.
	E. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	F. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Pre-printed, color-coded, with lettering indicating service and showing flow direction.
	B. Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe-Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; pipe size; and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size: At least 6T38 mm6T high.

	D. Pipe-Label Colors:
	1. Background Color:  Red.
	2. Letter Color:  White.


	2.4 VALVE TAGS
	A. Valve Tags: Stamped or engraved with 6T6.4-mm6T letters for piping-system abbreviation and 6T13-mm6T numbers.
	1. Tag Material: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Fasteners: Brass beaded chain.
	3. Valve Tag Color: Red.
	4. Letter Color: White.

	B. Valve Schedules: For each piping system, on 6TA46T bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and varia...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.5 WARNING TAGS
	A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size: Approximately 6T100 by 178 mm6T.
	2. Fasteners: Brass grommet and wire.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Yellow background with black lettering.



	PART 3 – EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents and incompatible primers, paints and encapsulants.

	3.2 LABEL INSTALLATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install or permanently fasten labels on each major item of mechanical equipment.
	D. Locate equipment labels where accessible and visible.
	E. Piping Color Coding: Painting of piping is specified in Division 09 Section "High-Performance Coatings."
	F. Stenciled Pipe-Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping system.
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	G. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection excluding short takeoffs.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 6T15 m6T along each run.  Reduce intervals to 6T7.6 m6T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.3 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems.  List tagged valves in a valve-tag schedule.
	B. Valve-Tag Application Schedule: Tag valves according to size, shape and with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
	1. Valve-Tag Size and Shape:
	a. Fire-Suppression Standpipe: 6T38 mm6T, round.
	b. Wet-Pipe Sprinkler System: 6T38 mm6T, round.
	c. Dry-Pipe Sprinkler System: 6T38 mm6T, round.
	d. Foam Water System: 6T38 mm6T, round.
	e. Clean-Agent Fire Extinguishing System: 6T38 mm6T, round.



	3.4 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.  Signage shall be in English and in local language.



	211100 - Facility Fire-Suppression Water Service Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fire-suppression water-service and underground piping and related components outside the building and service entrance piping through wall into the building and private site fire hydrants.
	B. Utility-furnished products that will be furnished to the site, ready for installation.
	C. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for fire-suppression standpipes inside the building.
	2. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe fire-suppression sprinkler systems inside the building.
	3. Division 21 Section "Foam-Water Systems" for AFFF piping.
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps and pressure-maintenance pumps.
	5. Division 21 Section “Common Work Results for Fire Suppression.”


	1.3 REFERENCES
	A. ASME – American Society of Mechanical Engineers:
	1. B16.1 Cast Iron Pipe Flanges and Flanged Fittings
	2. B16.4 Gray Iron Threaded Fittings

	B. ASTM – American Society of Testing and Materials:
	1. A48 Specification for Gray Iron Castings
	2. A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped Zinc - Coated Welded and Seamless (Replaces A120)
	3. A536 Specification for Ductile Iron Castings
	4. B62 Specification for Composition Bronze or Ounce Metal Castings
	5. D2774 Standard Practice for Underground Installation of Thermoplastic Pressure Piping
	6. F417 Standard Specification for Polyethylene (PE) Plastic Pipe (S.D.R. – PR) Based on Outside Diameter
	7. F477 Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	C. AWWA – American Water Works Association:
	1. C11.1 Rubber Gasket Joints for Ductile Iron Pipe and Fittings
	2. C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C105 Polyethylene Encasement for Ductile-Iron Piping for Water and Other Liquids
	4. C110 Ductile-Iron and Gray-Iron Fittings, 75 mm Through 1220 mm, for Water and Other Liquids
	5. C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	6. C115 Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	7. C116 Standard for Protective Fusion-Bonded Epoxy Coating for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service
	8. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water and Other Liquids
	9. C153/A21.53 Ductile-Iron Compact Fittings, 75 mm Through 406 mm, for Water and Other Liquids
	10. C207 Steel Pipe Flanges for Waterworks Service - Sizes 100 mm Through 3,600 mm.
	11. C500 Metal-Seated Gate Valves for Water Supply Service
	12. C502 Dry-Barrel Fire Hydrants
	13. C504 Rubber-Seated Butterfly Valves
	14. C509 Resilient-Seated Gate Valves for Water Supply Service
	15. C512 Air-Release, Air/Vacuum, and Combination Air Valves for Waterworks Service
	16. C515 Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Service
	17. C550 Protective Epoxy Interior Coating for Valves and Hydrants
	18. C600 Standard for Installation of Ductile-Iron Water Mains and Their Appurtenances
	19. C651 Disinfecting Water Mains
	20. C800 Underground Service Line Valves and Fittings
	21. C906 Polyethylene (PE) Pressure Pipe and Tubing, 100 mm to 1600 mm Water Distribution and Transmission

	D. Saudi Building Code.
	E. NFPA – National Fire Protection Association:
	1. NFPA 24 Standard for the Installation of Private Fire Service Mains and Their Appurtenances
	2. NFPA 13 Standard for Sprinkler System Installation

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated, submit product data or manufacturers specifications including laboratory test reports and other data to show compliance with specifications including specified standards.
	B. Shop Drawings:
	1. Detail layout of underground service piping.

	C. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale.  Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	D. All pipe materials, valves, fittings, equipment, and accessories shall be submitted for approval.  Product data shall indicate the maximum allowable operating pressure of each component and any related manufacturing standard as appropriate.  Produc...
	E. Qualification Data: For qualified installer.
	F. Field quality-control reports.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approval necessary to conduct the work.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA-24.  Include “Contractors Material and Test Certificate for Underground Piping.”
	I. Test Reports: Submit test reports conducted on shop- and field-bolted and welded connections.  Include data on type(s) of tests conducted and test results.
	J. Operation and Maintenance Data: For water service and underground piping specialties to include in emergency, operation and maintenance manuals.
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection design files, calculations, manuals, operating instructions to agree with construction as actually accomplished.  The notation “As-Built” shall be entered in the r...
	2. The as-built files shall show the entire underground fire service layout upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping and underground fire main piping and fire hydrants including materials, hose threads, installation and testing.
	2. Codes and Standards: all work shall comply with the applicable portion of the most current edition of the AWWA Standards referenced in Section 1.03, and NFPA 13, NFPA 24, the most current edition of the IFC and IPC.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. The materials and practices comprising the work shall conform to this and other referenced specifications.  Where this specification conflicts with the requirements of another referenced specification, this specification shall prevail.
	D. All materials used shall not contain any asbestos fibers.
	E. All persons performing or supervising testing shall be qualified by either training or experience to perform such tests.
	F. All material and equipment shall be listed by UL and approved by FM.
	G. Comply with the "Approval Guide," published by FM Global, or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	H. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-suppression water-service piping.
	I. AWWA Publication: American Water Works Association.
	J. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	K. Pipe, fittings, valves and accessories shall be rated and listed for the maximum system pressure.  The use of pressure regulating valves shall not be permissible unless noted otherwise.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings and specialties from moisture and dirt.
	G. Damaged: Do not install damaged, dented or cracked piping and equipment; replace damaged units with new, non-damaged units.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Suppression Water Service Piping: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution...
	1. Notify Local Civil Defense, Insurance Underwriters, Construction Manager, and Owner no fewer than 1 day in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Fire Department, Insurance Underwriters, Construction Manager's, and Owner's written permission.



	PART 2 – PRODUCTS
	2.1 HIGH DENSITY POLYETHYLENE (HDPE) – UNDERGROUND FIRE SERVICE MAIN – PIPE AND FITTINGS
	A. All pipe sizes 100mm thru 250mm shall be single wall, smooth interior and exterior, type S, with the Manning’s “n” rating of 0.012.  The HDPE pipe shall be DR9, Class 200 rated for 13.8 bars and meet or exceed the standards issued by American Assoc...
	1. High Density Polyethylene (HPPE – PE100) Smooth Lined Pipe & Fittings shall be manufactured in accordance with requirements of ASTM F 714 and AWWA C 906, latest edition and FM Global approved.  Type S: This pipe shall have a full circular cross sec...
	2. High Density Polyethylene (HDPE) Smooth Lined Pipe shall be manufactured from virgin PE compounds which conform with the requirements of cell class 435400C as defined and described in ASTM D 3350.
	3. Minimum Pipe Stiffness (PS) at five percent deflection shall be as described in ASTM F 2306, Section 6.3 when tested in accordance with ASTM D2412.
	4. All HDPE Smooth Lined Pipe shall be certified through the AASHTO National Transportation Product Evaluation Program (NTPEP) 3rd Party Certification program.

	B. Fittings: The pipe and fittings shall be shown on drawings.  The fittings shall follow the ASTD 3261 standard specifications for Butt Heat Fusion welded.  The fittings shall meet the requirement of ASTM 3350.
	1. Fittings shall not reduce or impair the overall integrity or function of the pipe line system.
	2. Only the fittings supplied or recommended by the manufacturer shall be used.
	3. Fittings used shall be high density polyethylene fittings DR9 Class 200, 13.8 bar and shall be FM Global approved.

	C. Joints: Pipe joining shall be effected by compressing a gasket between a bell and a spigot, one of which is integrally wound onto the pipe wall with no external weld or fusion.
	1. Piping joints shall consist of in-line integral bell and spigot with rubber gasket that meets ASTM F477.
	2. Water tight joints shall be provided that meet laboratory test in accordance with ASTM Test Method.
	3. Pipe connections to HDPE manholes, fittings and structures shall have a smooth surface suitable for gasket sealing.
	4. End of closed profile pipe shall be factory sealed, to prevent leakage through the profile channel.
	5. Field cutting of closed-profile pipe (except solid wall pipe) shall not be permitted.


	2.2 GATE VALVES
	A. UL-Listed and FM-Approved Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. 6T1200-kPa6T, UL-Listed or FM-Approved, Iron, OS&Y Gate Valves:
	a. Description: Iron body and bonnet, bronze seating material.
	b. Standards: UL 262 and "Approval Guide," published by FM Global, listing.
	c. Pressure Rating: 6T12006T2T kPa2T minimum.
	d. End Connections: Flanged.
	e. Indicator Post Flange: Include on valves used with indicator posts.



	2.3 CHECK VALVES
	A. UL-Listed and FM-Approved Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: Swing-check type with pressure rating, rubber-face checks unless otherwise indicated, and ends matching piping.
	3. Standards: UL 312 and "Approval Guide," published by FM Global, listing.
	4. Pressure Rating: 6T1725 kPa6T (shall be rated for system pressure)


	2.4 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C 857, and made according to ASTM C 858.
	B. Ladder: ASTM A 36/A 36M, steel ladder; or PE-encased steel steps.
	C. Manhole: ASTM A 48/A 48M, Class No. 35A minimum tensile strength, gray-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	D. Manhole: ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	E. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  Include body anchor flange, light-duty cast-iron grate, bottom outlet and integral or field-installed bronze ball or clapper-type backwater valve.

	2.5 FIRE HYDRANTS
	A. UL and FM-Approved, Dry-Barrel Fire Hydrants:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Description: Freestanding, with one 6TDN 1156T and two 6TDN 656T outlets; and with 6T133-mm6T main valve, drain valve, and 6TDN 1506T flanged.  Hydrant shall have cast-iron body and compression-type valve opening against pressure and closing with p...
	3. Standards: UL 246 and "Approval Guide," published by FM Global, listing.
	4. Design: Base valve.


	2.6 FIRE-DEPARTMENT CONNECTIONS (BREECHING INLET)
	A. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 405.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 1200 kPa minimum.
	5. Body Material: Corrosion-resistant metal.
	6. Inlets: 2 Nos at 65 mm valve instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Bottom.
	13. Escutcheon Plate Marking: Similar to “AUTO SPKR & STANDPIPE” (Wet Risers).
	14. Finish: Polished chrome plated.
	15. Outlet Size:


	2.7 ALARM DEVICES
	A. General: UL 753 and "Approval Guide," published by FM Global, listing, of types and sizes to mate and match piping and equipment.
	B. Basis-of-Design Product: Subject to compliance with requirements, manufactured in.
	1. USA
	2. Approved equal.

	C. Water-Flow Indicators: Vane-type water-flow detector, rated for 6T2400-kPa6T working pressure; designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to provide isolated alarm and auxiliary contacts, 7...
	D. Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully open position.  Provide supervisory switches on all the control valves controlling water supplies.
	E. Pressure Switches: Single pole, double throw; designed to signal increase in pressure.

	2.8 CONCRETE
	A. Cast-in-place concrete for use in concrete thrust blocks, valve box and indicator post collars, and other concrete structures required by the contract drawings, shall conform to the requirements of Division 03, Section "Cast-in-Place Concrete".

	2.9 TAPPING
	A. Direct Tapping
	1. Direct tapping is not allowed.


	2.10 THRUST RESTRAINTS
	A. Cast-in-place concrete blocking, clamps and tie rods, shall conform to the requirements of Division 03 Section, "Cast-in-Place Concrete", SNL Standard Drawings, and construction drawings.  Steel or cast-iron hardware shall be fully coated with asph...
	B. Restrained flange adapters shall be made of ductile iron conforming to ASTM A536 and have flange bolt circles that are compatible with ANSIAWWA C115/A21.15.  Restraint for the flange adapter shall consist of a plurality of individually actuated gri...


	PART 3 – EXECUTION
	3.1 EARTHWORK
	A. Comply with excavating, trenching and backfilling requirements in Division 31 Section "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General: Provide water pipe of the size, type and class specified and install at the locations and to the elevations and grades indicated on the contract drawings.
	B. Pipe installation shall be in accordance with the applicable provisions or requirements of the following specifications, drawings and references:
	1. Division 31 Section, “Earthwork”.
	2. Ductile iron pipe installation shall conform to AWWA C600.  Where indicated on the contract drawings, pipe shall be encased in polyethylene film according to AWWA C105.
	3. Install detectable warning tape that can be detected by a standard metal pipe locator on all water line per Division 31, “Earthwork”.

	C. The installation of the fire protection line shall conform to NFPA 24, NFPA 13, and Local Civil Defense requirements.  Fire protection lines shall terminate inside the building with a flange and spigot piece.  The spigot piece shall be plumb with t...
	D. Immediately prior to laying, each pipe section shall be visually inspected for defects or damage.  Any damaged or defective pipe section shall not be used.  Each pipe section shall be cleaned so that the interior and joining surfaces of the pipe ar...
	E. Pipe shall be laid on a smoothly graded prepared subgrade soil foundation true to alignment and grade as indicated on the contract drawings.  The allowable vertical and horizontal tolerance from drawing elevations and alignment shall be 50 mm.  Bel...
	F. Trenching and Backfill:
	1. Trench Type 4: Unless otherwise shown on the drawings the trench for pipe installation shall be Type 4 as defined by AWWA C600.  Pipe bedded in 100 mm of sand, gravel, or crushed stone.  Maximum size of pipe bedding material shall not exceed 13 mm ...
	2. HDPE – PE100 Pipe: The trench width from the bottom of pipe to 305 mm above top of pipe shall not exceed the outside diameter plus 610 mm.  The pipe haunch shall be backfilled so no voids exist and than backfilled in 200 mm maximum lifts.  Unless o...
	3. Minimum depth of cover for water lines shall be 1.5 m from the top of pipe to finished grade (depth of cover shall match existing piping system). Unless otherwise indicated on the contract drawings.
	4. When it is necessary to deflect ductile iron pipe for changes in horizontal or vertical alignment, the amount of deflection shall not exceed 2/3 of the manufacturer's recommended maximum deflection.  A fitting or several shorter lengths of pipe sha...

	G. Joints:
	1. Flanged Joints: Clean the flanged ends to be joined immediately prior to joining.  Only one gasket shall be permitted in a flange joint.  Nuts shall be tightened similar to mechanical joints to within the torque range recommended by the pipe manufa...
	2. Hardware: All nuts and bolts utilized in underground pipe connections shall be stainless steel, high-strength, cast-iron or high-strength, high-grade steel and shall be of the proper size and type for the application in which they are utilized.  Al...

	H. Comply with NFPA 24 for fire-service-main piping materials and installation.
	I. Install HDPE, water-service piping according to AWWA C906 and AWWA M41.
	1. Install encasement for piping according to ASTM A 674 or AWWA C105.

	J. Install piping by tunneling or jacking, or combination of both, under streets and other buildings and obstructions that cannot be disturbed.  Pipes shall be installed in covered trenches when installed under buildings.
	K. Extend fire-suppression water-service piping and connect to water-supply source and building fire-suppression water-service piping systems at locations and pipe sizes indicated.
	1. Terminate fire-suppression water-service piping at building wall until building-water-piping systems are installed. Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to building's fire-suppression water...

	L. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.  Where possible, thrust blocks shall be placed so that...
	M. Comply with requirements in Division 21 Sections for fire-suppression-water piping inside the building.
	N. Install sleeves for piping penetrations of walls, ceilings and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	O. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure rating same as or higher than systems pressure rating for aboveground applications unless otherwise indicated.
	B. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656Tand larger end connections.
	C. Ream ends of tubes and remove burrs.
	D. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes and fittings before assembly.
	E. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with bolts according to ASME B31.9.
	F. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with OD, and with system working pressure.
	G. Do not use flanges or unions for underground piping.

	3.4 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints.  Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.
	2. Locking mechanical joints.
	3. Set-screw mechanical retainer glands.
	4. Bolted flanged joints.
	5. Heat-fused joints.
	6. Pipe clamps and tie rods.

	B. Install anchorages for tees, plugs and caps, bends, crosses, valves and hydrant branches in fire-suppression water-service piping according to NFPA 24 and the following:
	1. Gasketed-Joint, Ductile-Iron, Water Service Piping: According to AWWA C600.
	2. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

	C. All thrust restraint shall be accomplished by mechanical means unless shown otherwise on the contract drawings. Provide mechanical joint restraints at all tees, plugs, caps, bends, reducers, valves and other mechanical joint fittings.  Concrete blo...
	1. Concrete blocking shall be installed in accordance to the requirements of Division 03 Section, "Cast-in-Place Concrete".  Blocks shall be placed in the general shape and to the minimum dimensions indicated on the standard drawings, and shall be pla...
	2. Installation of Mechanical Joints per AWWA C600
	a. Clean the socket and plain end.  Lubrication and additional cleaning should be provided by brushing both the gasket and plain end with soapy water or an approved pipe lubricant meeting the requirements of ANSI/AWWA C111/A21.11, just prior to slippi...
	b. Insert the pipe into the socket and press the gasket firmly into the gasket recess.  Keep the joint straight during assembly.
	c. Push the gland toward the socket and center it around the pipe with the lip against the gasket.  Insert bolts and hand tighten nuts.  Make deflection after joint assembly but before tightening.
	d. Tighten the bolts to the normal range of bolt torque as indicated in the table below while at all times maintaining approximately the same distance between the gland and the face of the flange at all points around the socket.  This can be accomplis...


	D. Hydrants shall be set on flat stones or concrete slabs and shall be provided with small stones (or the equivalent) placed about the drain to ensure drainage.
	E. Where soil is of such a nature that the hydrants will not drain properly or where groundwater stands at levels above that of the drain, the hydrant drain shall be plugged at the time of installation.  If the drain is plugged, hydrants in service sh...
	F. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.5 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. UL-Listed and FM-Approved Gate Valves: Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	C. UL-Listed and FM-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
	D. MSS Valves: Install as component of connected piping system.
	E. Corporation Valves and Curve Valves: Install each underground curb valve with head pointed up and with service box.
	F. Support valves and piping, not direct buried, on concrete piers.  Comply with requirements for concrete piers in Division 03 Section "Cast-in-Place Concrete."
	G. Where the valve operating nut is at a depth greater than 1 meter below the valve box cover, an extension stem shall be installed in the box with the required size square wrench nut.  Extension stems shall be equipped with a minimum of one stem guid...

	3.6 FIRE HYDRANT INSTALLATION
	A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. Wet-Barrel Fire Hydrants: Install with valve below frost line.  Provide for drainage.
	C. AWWA Fire Hydrants: Comply with AWWA M17.
	D. UL-Listed and FM-Approved Fire Hydrants: Comply with NFPA 24.
	Install fire hydrants at the locations indicated and as detailed on the contract drawing, and in accordance with AWWA C600.  Hydrants shall be set plumb and true to the elevations indicated, with the center of the lowest nozzle at least 406 mm above s...
	E. Bollards shall be installed around fire hydrants as required by the construction drawings or per the SNL standard drawings referenced in the contract documents.

	3.7 FIRE-DEPARTMENT CONNECTION BREECHING INLETS INSTALLATION
	A. Install ball drip valves at each check valve for fire-department connection to mains.
	B. Install protective pipe bollards on two sides of each fire-department connection.  Pipe bollards are specified in Division 05 Section "Metal Fabrications."

	3.8 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision.  Underground valves with valve box do not require supervision.
	B. Supervisory Switches: Supervise valves in open position.
	1. Valves: Grind away portion of exposed valve stem.  Bolt switch, with plunger in stem depression, to OS&Y gate-valve yoke.

	C. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant.  Install switch.
	D. Water-Flow Indicators: Install in water-service piping in vault.  Select indicator with saddle and vane matching pipe size.  Drill hole in pipe, insert vane, and bolt saddle to pipe.
	E. Connect alarm devices to building's fire-alarm system.  Wiring and fire-alarm devices are specified in Division 28 Sections.

	3.9 CONNECTIONS
	A. Connect fire-suppression water-service piping to interior fire-suppression piping.

	3.10 FIELD QUALITY CONTROL
	A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described below.
	B. Underground pipes including water supply to the system riser and lead-in connection to the system riser shall be completely flushed.  The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.
	C. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	D. Hydrostatic Tests: All piping shall be tested hydrostatically at  6T13.8 bar6T or  6T3.5 bar6T in excess of working pressure, whichever is greater and shall maintain that pressure at  6T0.35 bar6T for 2 hours.
	1. Pressure loss shall be determined by a drop in gauge pressure or visual leakage. Maximum allowable leakage is 6T1.89 L6T per hour per 100 joints.  Remake leaking joints with new materials and repeat test until leakage is within allowed limits.
	2. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	3. Each hydrant shall be fully opened and closed under system water pressure.
	4. All control valves shall be closed and opened under system pressure to ensure proper operation.

	E. Prepare contractor material and test certificate for underground piping.  Submit signed copy of certificate by the installing contractor and Owner’s representative for record.

	3.11 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground fire-suppression water-service piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 31 S...

	3.12 CLEANING
	A. Underground piping, from the water supply to the system riser and lead-in connections to the system riser shall be completely flushed before the connection is made to downstream fire protection system piping.
	B. The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.  The minimum rate of flow shall be not less than one of the following:
	1. Hydraulically calculated water demand flow rate of the system, including any hose requirements.
	2. Flow necessary to provide a velocity of 3 m/sec.
	3. Maximum flow rate available to the system under fire conditions.

	C. Provision shall be made for the proper disposal of water used for flushing or testing.
	D. Clean and disinfect fire-suppression water-service piping as follows:
	1. Purge new piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for three hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	E. Prepare reports of purging and disinfecting activities.

	3.13 PIPING SCHEDULE
	A. Underground fire-suppression water-service piping 6TDN 200 to DN 2506T shall be the following:
	1. HDPE pipe; fittings; glands, gaskets and bolts; and gasketed joints.


	3.14 VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	B. Underground fire-suppression water-service shutoff valves 6TDN 1006T and larger shall be one of the following:
	1. 6T1725-kPa6T, UL-listed or FM-approved, iron, OS&Y gate valves.
	C. Fire-suppression water-service check valves 6TDN 1006T and larger shall be one of the following:
	1. UL-listed or FM-approved check valves.


	3.15 HYDROSTATIC TESTING
	A. New water line installations shall be hydrostatically tested in accordance with AWWA C600 for ductile-iron pipe.
	B. All temporary plugs, taps, thrust restraints, gauges and other necessary testing equipment must meet the same nationally recognized standards as listed in Part 2 - Products. They shall be provided by the Contractor and shall be subject to approval ...
	C. New lines shall be tested without being connected to existing lines.
	D. Hydrostatic test pressure for new lines shall be 10.3 bars or 1.5 times the normal working pressure of the line, whichever is greater.  In addition, test pressure for new fire lines, as defined above, shall be a minimum of 13.8 bars or 1.3 bars in ...
	E. The allowable testing leakage rate for fire mains shall be calculated in accordance with NFPA-24.  The new waterline may be accepted if the total test leakage is less than the calculated allowable leakage.  If the actual leakage is greater than the...
	F. The Contractor shall submit a calculation and the data sheet for each test, showing all data and measured quantities, including the actual leakage, the location of each test section, and a calculation of the allowable leakage for the test section. ...



	211200 - Fire Suppression Standpipes
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings and specialties.
	2. Fire-protection valves.
	3. Hose connections.
	4. Hose stations.
	5. Hose valve cabinets.
	6. Fire hose reel cabinets.
	7. Fire department connections.
	8. Alarm devices.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Fire-Alarm System" for alarm devices not specified in this Section.
	5. Division 22 section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 kPa6T.
	B. Standard Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure 6T1200 kPa6T maximum.

	1.4 SYSTEM DESCRIPTIONS
	A. Automatic Wet-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Has open water-supply valve with pressure maintained and is capable of supplying water demand.
	B. Manual Dry-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Does not have permanent water supply.  Piping is dry/empty.  Water must be pumped into standpipe system to satisfy demand.

	1.5        PERFORMANCE REQUIREMENTS
	A. Standard-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T2400-kPa6T minimum working pressure.
	C. Fire-suppression standpipe design shall be approved by authorities having jurisdiction.
	1. Minimum residual pressure at each hose-connection outlet is as follows:
	a. 6TDN 406T Hose Connections: 6T450 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T690 kPa6T.

	2. Maximum residual pressure at required flow at each hose-connection outlet is as follows unless otherwise indicated:
	a. 6TDN 256T Hose Connections: 6T690 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T1200 kPa6T.

	D. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the fire-suppression standpipes shall withstand the effects of earthquake motions determined according to NFPA 1...

	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For fire-suppression standpipes.  Include plans, elevations, sections, details, and attachments to other work.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval.  The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the ...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings and hydraulic calculations to the Engineer for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, and Saudi Building Code for working plans and shall include drawings showing the location of all equipment controls, piping, valves and drains.  The shop drawings ...


	C. Coordination Drawings: Fire-suppression standpipes, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.

	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Standpipe Drawings: Working plans, prepared according to NFPA 14, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Permits: Prior to start of installation, Contractor shall submit copies of all permits and approvals necessary to conduct this work.
	G. Welding certificates.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 14 and Saudi Building Code.  Include "Contractor's Material and Test Certificate for Aboveground Piping" ...
	I. Field quality-control reports.
	J. Operation and Maintenance Data:
	1. For fire-suppression standpipes specialties to include in emergency, operation, and maintenance manuals.
	2. For standpipe specialties to include in emergency, operation, and maintenance manuals.  Submit components of system servicing requirements, inspection data, replacement parts numbers and availability, and copy of NFPA-25, “Standard for Inspection, ...
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating all the changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	L. After completing a sprinkler system installation, the Contractor shall submit to the Local Civil Defense a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing fire-suppression standpipes and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow ...
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. All materials and equipment shall be UL listed.
	C. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Standards: Fire-suppression standpipe equipment, specialties, accessories, installation, and testing shall comply with NFPA 14, "Installation of Standpipe and Hose Systems."
	F. Comply with the requirements of the local authorities having jurisdiction including the following codes with any local amendments:
	1. Saudi Building Code.
	2. Local Civil Defense.

	G. All standpipe system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the Ufull warrantyU time, which is standard with the manufacturer and/or supplier, but in no case less than on...
	H. Piping, fittings, valves and specialty valves shall be rated for the maximum system working pressure.  Use of pressure regulating valves shall not be permissible, unless noted otherwise.

	1.8        COORDINATION
	A. Coordinate layout and installation of standpipe system with work of all other trades.
	B. Placement of fire hose valves and risers shall comply with NFPA-14 and the requirements of the local authority having jurisdiction.
	C. Install and standpipe risers, combination risers, drain risers and fire hose valves in stairs so as to not impede the egress path or areas of rescue assistance.  Keep risers tight to corners of stairs.


	PART 2 – PRODUCTS
	2.1        PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

	2.2         STEEL PIPE AND FITTINGS
	A. Schedule 80 Galvanized and Black Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Schedule 80, Galvanized and Black Steel Pipe: ASTM A 53; 53M, Type E.  Pipe ends may be factory or field formed to match joining method.
	C. Standard-Weight, Galvanized and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, seamless steel pipe with threaded ends.
	D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	F. Malleable or Ductile Iron Unions: UL 860.
	G. Cast-Iron Flanges: ASME B16.1, Class 125.
	H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	1. Welded Fittings and Outlets: UL listed and FM approved, Class 150, forged steel butt welded fittings and flanges.  Factory made weld-o-lets may be used for joining branch pipe to mains where branch is at least one size smaller than the main.
	J. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: Shall be rated for system pressure 26T400 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	K. When welding is performed, piping shall be shop welded.  Torch cutting and welding shall not be permitted as a means of modifying or repairing standpipe systems.  Welding methods shall conform to the applicable requirements of AWS B2.

	2.3        PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Brazing Filler Materials: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed and/or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 6T1725 kPa,6T 6T2070 kPa 6Tand 6T2400 kPa6T.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 25 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: Shall be rated for system pressure.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: 6TShall be rated for system pressure6T.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6        SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard Pressure Piping Specialty Valves:   6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2400 kPa minimum6T and 6T2400 kPa6T.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valve:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber, and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T2070 kPa 6Tminimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.


	2.7        HOSE CONNECTIONS
	A. Adjustable-Pressure Regulating Hose Valve Connections:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 668 hose valve for connecting fire hose.
	3. Pressure Rating: 6T2070 kPa6T minimum.
	4. Material: Brass or bronze.
	5. Size: 6TDN 656T, as indicated.
	6. Inlet: Female pipe threads.
	7. Outlet: Male hose threads with lugged cap, gasket, and chain.  Include hose valve threads according to NFPA 1963 and matching local civil defense threads.
	8. Pressure Control Device Type: Pressure reducing.
	9. Design Outlet Pressure Setting: 690 kPa.
	10. Pattern: Angle.
	11. Finish: Polished chrome plated.


	2.8        N 25 RACK-TYPE HOSE STATIONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Hose Reel:
	1. Standard: UL 47.
	2. Material: Steel with red-enamel finish.
	3. Type: Hose-rack assembly.  Include hose valve, hose reel, water-retention device, and hose.
	4. Operation: Semi-automatic.
	5. Sized to hold fire hose.

	C. Hose Valve:
	1. Standard: UL 668 6TDN 256T, for connecting fire hose reel.
	2. Type: Adjustable.
	3. Pressure-Control Device: Pressure reducing.
	4. Design Outlet Pressure Setting: 2T450 2T6TkPa6T.
	5. Hose Valve and Trim Finish: Polished chrome plated.
	6. Pressure Rating: 6T2070 kPa6T minimum.
	7. Pattern: Angle.
	8. Material: Brass or bronze.
	9. Pressure Control Device: UL 1468 integral or for field installation if indicated.
	10. Size: 6TDN 386T.
	11. Inlet: Female pipe threads.
	12. Outlet: Male hose threads according to NFPA 1963 and matching local civil defense threads.

	D. Hose Reel:
	1. Standards: NFPA 1961 and UL 219 lined fire hose with swivel inlet, coupling, gaskets, and nozzle.
	2. Size: 6TDN 256T.
	3. Length: 6T30 m6T.
	4. Jacket: Combination of natural and synthetic threads.
	5. Lining: Rubber.
	6. Cover: Rubber, plastic, or combination of rubber and plastic compounds.
	7. Nozzle: UL 401.
	a. Material: Polished brass.
	b. Type: Jet-spray, adjustable from shutoff to fog spray or straight stream.



	2.9        HOSE VALVE CABINETS
	A. Fire Hose Valve Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in red reading “FIRE DEFENSE VALVE.”  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.

	B. Fire Hose Reel Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in black reading “FIRE HOSE REEL AND FIRE EXTINGUISHER.”  Provide 3D sign on wall above cabinet.  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.


	2.10      FIRE-DEPARTMENT CONNECTIONS (BREECHING INLETS)
	A. Contractor shall coordinate with local Civil Defense and provide all fire department connection acceptable to the local Civil Defense.
	B. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos. at 65 mm male instantaneous each with spring-loaded non return valve with rubber blank cap and chain.
	7. Caps: Manufacturer standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Back.
	13. Escutcheon Plate Marking: "AUTO SPKR & STANDPIPE." (Wet Risers) low or high zone and floors served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.

	C. Flush-Type, Fire-Department Connection (Breeching Inlet):
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos at 65 mm male instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Top.
	13. Escutcheon Plate Marking: Similar to "DRY RISER." (Dry risers) low or high zones and floor served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.


	2.11      ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Waterflow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Waterflow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1725 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.12       PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T minimum and 6T0 to 2400 kPa6T.
	E. Water System Piping Gauge: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gauge: Include retard feature and "AIR" or "AIR/WATER" label on dial face.


	PART 3 – EXECUTION
	3.1         PREPARATION
	A. Report test results promptly and in writing.

	3.2        EXAMINATION
	A. Examine roughing-in for hose connections and stations to verify actual locations of piping connections before installation.
	B. Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, framing for hose-station cabinets, and other conditions where hose connections and stations are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3        PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements in NFPA 14 for installation of fire-suppression standpipe piping.
	C. Install seismic restraints on piping.  Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	D. Install listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install drain valves on standpipes.  Extend drain piping to outside of building, or to open hub drain capable of accepting flow.
	1. Main drain test connection shall be provided at locations that will permit flow test of water supplies and connections. Main drain connections shall be so installed that valve can be opened wide for sufficient time to assure a proper test without c...

	F. Install automatic (ball drip) drain valves to drain piping between fire-department connections and check valves.  Drain to floor drain or outside building.
	G. Install alarm devices in piping systems.
	H. Install hangers and supports for standpipe system piping according to NFPA 14.  Comply with requirements in NFPA 13 for hanger materials.
	I. Install pressure gages on riser or feed main and at top of each standpipe.  Include pressure gages with connection not less than 6T8 mm6T and with soft-metal seated globe valve, arranged for draining pipe between gage and valve.
	J. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	K. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	L. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	M. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	N. Standpipe system piping shall not pass through hazardous areas and shall be located so that it is protected from mechanical and fire damage.
	O. All dry piping shall be installed so that the entire system may be drained.  The number of auxiliary drains shall be kept to a minimum.

	3.4        JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	J. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	K. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.

	3.5        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 14 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply except from fire-department connections.  Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.
	2. Alarm Valves: Install bypass check valve and retarding chamber drain-line connection.

	D. All water supply control, drain, and test connection valves shall be permanently marked to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor.
	F. Valves shall be provide to allow isolation of a standpipe riser without interrupting water supply to other standpipe riser from the same source of supply.
	G. Each dry standpipe shall be provided with an air and vacuum valve installed at the top of each riser.

	3.6        HOSE-CONNECTION INSTALLATION
	A. Install hose connections adjacent to standpipes.
	B. Install freestanding hose connections for access and minimum passage restriction.
	C. Install 6TDN 406T hose-connection valves with flow-restricting device.
	D. Install wall-mounted-type hose connections in cabinets.  Include pipe escutcheons, with finish matching valves, inside cabinet where water-supply piping penetrates cabinet.  Install valves at angle required for connection of fire hose.  Comply with...

	3.7        FIRE-DEPARTMENT CONNECTION INSTALLATION
	A. Install wall-type, fire-department connections.
	B. Install automatic (ball drip) drain valve at each check valve for fire-department connection.

	3.8        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 14.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.9        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect standpipe systems according to NFPA 14, "System Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests.  Operate as required.
	7. Coordinate with fire-pump tests.  Operate as required.
	8. Verify that equipment hose threads match with Local Civil Defense equipment.

	C. Fire-suppression standpipe system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.10      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain specialty valves.

	3.11      PIPING SCHEDULE
	A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Standard-pressure, wet-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	C. Standard-pressure, wet-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	D. Standard-pressure, dry-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	E. Standard-pressure, dry-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.




	211223 - Facility Indoor Water Storage Tanks
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Fire water storage tanks and related accessories.
	2. Concrete base.

	B. Related Sections:
	1. Division 21 Section “Fire-Suppression Standpipes” for standpipe piping.
	2. Division 21 Section “Deluge/Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems” for AFFF piping.
	4. Division 21 Section “Electric-Drive, Centrifugal Fire Pumps” for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	5. Division 21 Section “Common Work Results for Fire Suppression.”
	6. Division 21 Section “Facility Fire Suppression Water Service Piping.”


	1.3 SYSTEM DESCRIPTIONS
	A. Fire Water Storage Tank: Combined domestic and fire tanks to provide the required water supply dictated by NFPA and/or Saudi Building Code requirements.  Fire water tank work includes all necessary appurtenances as required by NFPA-22, including bu...

	1.4 SUBMITTALS
	A. Product Data:  For each type of product specified or shown on Drawings, include rated capacities, operating characteristics, electrical characteristics, furnished specialties, and accessories.
	B. Manufacturer Seismic Qualification Certification:  Submit certification that indicated steel, potable-water storage tanks, accessories, and components will withstand seismic forces defined in Division 21 Section "Vibration and Seismic Controls for ...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Source quality-control test reports.
	D. Field quality-control reports.
	E. Purging and disinfecting reports.
	F. Permits: Prior to starting installation, contractor shall submit to Architect copies of all permits and approvals necessary to conduct the work.
	G. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements.
	H. Operation and Maintenance Data: For fire-water tank specialties to include in emergency, operation and maintenance manuals.
	I. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all fire-water tank shop drawings, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire fire-water tank system upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Product Options: Drawings indicate size, profiles, and dimensional requirements of fire-water storage tanks and are based on the specific system indicated. Refer to Division 01 Section "Product Requirements."
	B. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.
	D. Codes and NFPA Standards: Fire-water tank, system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-22 “Water Tanks for Private Fire Protection.”
	2. ASTM.
	3. ANSI.
	4. ASME.
	5. AWWA.
	6. AWS.
	7. International Building Code
	8. Underwriters Laboratories, Inc.
	9. FM Global.
	10. Local Civil Defense.

	E. All fire-water tank and system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than ...
	F. All material and equipment shall be listed by UL and/or approved by FM Global.
	G. Pipe, fittings, valves and specialty valves shall be rated and listed for the maximum system working pressure.


	PART 2 -  PRODUCTS
	2.1 NON-PRESSURE, DOMESTIC AND FIRE-WATER STORAGE TANKS
	A. Description:  Concrete, non-pressure-rated water storage tanks will be constructed by the General Contractor.
	B. Fabricate supports and attachments to tank with reinforcement strong enough to resist tank movement during seismic event when tank supports are anchored to building structure.
	C. Construction:  Constructed with concrete, divided into two compartments.  Each compartment shall function as individual tank.
	D. Manhole:  Watertight.
	E. Specialties and Accessories:  Include tappings in the tank and the following:
	1. 760mm diameter manholes shall be provided on the wall of the tank. The manhole cover shall be built of steel plate at least 4.8mm thick.
	2. A drain pipe at least 50mm in size that is fitted with a drain valve.
	3. The tank shall be provided with a discharge pipe for providing suction to the fire pump as shown on Drawings. The discharge outlet shall be equipped with an anti-vortex plate assembly to control the vortex flow. The vortex plate assembly shall cons...
	4. The tank shall be kept filled to the required fire water level and the designed water level shall never be more than 100mm below the designated fire service level.
	5. Hi/Low water level alarm panel shall include alarm and silence button. The control panel shall be a NEMA 1 wall mounted unit housing two electric relays with three indicating lights (low, normal and high). The system shall provide an audible and vi...
	6. Overflow Pipe: The overflow pipe shall be of adequate capacity for the operating conditions and shall be of not less than 150 mm. The inlet of the overflow pipe shall not be closer than 50 mm to the top of the water level in the tank.
	7. Filling:  Provide a float valve for filling the tanks automatically. Filling pipes shall be sized to fill the tank in 8 hours.
	8. Ladders:  Provide inside and outside ladders for access.  Inside ladder shall be located between the manhole and tank bottom.  Provide OSHA safety cage on exterior ladder.
	9. Drain Connection:  Provide minimum of 50 mm drain valve at bottom of the tank on each tank compartment.


	2.2 SOURCE QUALITY CONTROL
	A. Test and inspect potable-water storage tanks according to the following tests and inspections and prepare test reports:
	1. Non-pressure Testing for Fire-Water Storage Tanks: Fill tanks to water operating level to ensure structural integrity and freedom from leaks. Hold water level for two hours with no drop in water level.  Repair or replace tanks that fail test with n...



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install the following devices on tanks where indicated:
	1. Tank vents.
	2. Connections to accessories.

	B. After installing tanks with factory finish, inspect finishes and repair damages to finishes.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 21 Sections.  Drawings indicate general arrangement of piping, fittings and specialties.
	B. Install piping adjacent to potable-water storage tanks to allow service and maintenance.
	C. Connect water piping to water storage tanks with unions or flanges and with shutoff valves.  Connect tank drains with shutoff valves and discharge over closest floor drains.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following final checks before filling:
	1. Test operation of tank accessories and devices.

	B. Filling Procedures:  Fill tanks with water to operating level.

	3.4 CLEANING
	A. Clean and disinfect domestic and fire-water storage tanks.
	B. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed, use procedure described in AWWA C652 or as described below:
	1. Purge water storage tanks with potable water.
	2. Disinfect tanks by one of the following methods:
	a. Fill tanks with water-chlorine solution containing at least 2T50 ppm2T of chlorine.  Isolate tanks and allow to stand for 24 hours.
	b. Fill tanks with water-chlorine solution containing at least 2T200 ppm2T of chlorine.  Isolate tanks and allow to stand for three hours.

	3. Flush tanks, after required standing time, with clean, potable water until chlorine is not present in water coming from tank.
	4. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination made by authorities having jurisdiction shows evidence of contamination.

	C. Prepare written reports for purging and disinfecting activities.



	211313 - Wet-Pipe Sprinkler Systems
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Fire-protection valves.
	3. Sprinklers.
	4. Alarm devices.
	5. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps and fire-pump controllers.
	4. Division 28 Section “Fire-Alarm System for alarm devices not specified in this section.
	5. Division 22 Section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories, designed and listed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 k...
	B. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	C. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of  6T1200 kPa6T.

	1.4 SYSTEM DESCRIPTIONS
	A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is connected to the water supply through alarm valve. Water discharges immediately from sprinklers when they are opened. Sprinklers open when heat melt...

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard-Pressure Piping System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure Piping System Component: Listed for 6T1725-kPa6T minimum working pressure.
	C. Sprinkler system design shall be approved by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13, and all local code...
	D. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand:
	B. 0.68 bars including losses through water-service piping, valves and backflow preventers.
	E. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on drawings.
	F. Total Combined Hose-Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demands.

	G. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/...

	1.6 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings and Hydraulic Calculations: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations for approval before any equipment or pipes are installed. Include plans, elevations, sections,...
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the I...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drains...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect/Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”

	F. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	G. All material and equipment shall be listed by UL and/or approved by FM Global.
	H. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.

	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1         PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations and pipe sizes.

	2.2        STEEL PIPE AND FITTINGS
	A. Schedule 40, Seamless Galvanized Pipe: ASTM A 53/A 53M, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Galvanized-Steel and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless steel pipe with threaded ends.
	C. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	D. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	E. Malleable or Ductile-Iron Unions: UL 860.
	F. Cast-Iron Flanges: ASME 16.1, Class 125.
	G. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	H. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	I. Grooved-Joint, Steel Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: 6T1200 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket and bolts and nuts.


	2.3         PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:   Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:   Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 2400 kPa.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	F. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        SYSTEM PRESSURE RELIEF VALVE
	A. Relief valves shall be designed to relieve excess pressure to increase in ambient temperature.
	B. General Requirements:
	1. Standard: UL’s “Fire Protection Equipment Directory Listing” or “Approval Guide,” published by FM Global, listing.
	2. Pressure Rating: As required by system pressure,  6T1200 kPa6T minimum.
	3. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6         TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: As required by system pressure, 6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard-Pressure Piping Specialty Valves: 6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2070 kPa6T minimum.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For horizontal or vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.

	D. Pressure Reducing Valves
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Provide UL listed and FM approved factory assembled and fully trimmed pressure reducing valve in portions of systems where all components are not listed for pressure greater than 12 bars.  The valve shall be set for an outlet pressure not exceeding...
	3. Pressure gauges shall be installed on the inlet and outlet side of each pressure reducing valve.
	4. A relief valve of not less than 12.7 mm in size shall be provided on discharge side of the valve set to operate at a pressure not exceeding 8.5 bars.
	5. A list indicating valves shall be provided on the inlet side of each pressure reducing valve, unless the pressure reducing valve meets the listing requirements for use as an indicating valve.
	6. Means shall be provided downstream of all pressure reducing valves for flow tests at sprinkler system demand.


	2.8        SPRINKLER SPECIALTY PIPE FITTINGS
	A. Branch Outlet Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 213.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type: Mechanical-T and -cross fittings.
	6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets: Grooved or threaded.

	B. Flow Direction and Test Assemblies:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.

	C. Branch Line Testers:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Brass.
	5. Size: Same as connected piping.
	6. Inlet: Threaded.
	7. Drain Outlet: Threaded and capped.
	8. Branch Outlet: Threaded, for sprinkler.

	D. Sprinkler Inspector’s Test Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.9        SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers: 6T1200 kPa6T minimum.

	D. Automatic Sprinklers with Heat-Responsive Element:
	1. Non-Residential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with Discharge Coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	E. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	F. Special Coatings:
	1. Wax.
	2. Corrosion-resistant paint.

	G. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, one piece, flat.

	H. Sprinkler Guards:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.10       ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum- and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Water-Flow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Water-Flow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1200 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Pressure Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised water-flow switch with retard feature.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design Operation: Rising pressure signals water flow.

	E. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.11      PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T and 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gauge: Include "WATER" label on dial face.


	PART 3 – EXECUTION
	3.1        PREPARATION
	A. Report test results promptly and in writing.

	3.2         PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.
	C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device materials and installation in NFPA 13.
	D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	G. Install sprinkler piping with drains for complete system drainage.
	H. Install relief valve not less than  6T12 mm6T in size and set to operate at  6T12.1 bar6T or  6T0.7 bar6T in excess of the maximum system pressure, whichever is greater.
	I. Provide vent at top of each drain riser.
	J. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	K. Provide automatic air venting valve at top of the system for exhaust air in the system.
	L. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve.  Install drain piping to and spill over floor drain or to outside building.
	M. Install alarm devices in piping systems.
	N. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements for hanger materials in NFPA 13.
	O. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe.  Include pressure gages with connection not less than 6TDN 86T and with soft metal seated globe valve, arranged for draining pipe between...
	P. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	Q. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	S. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any mechanical, plumbing or elect...
	T. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	U. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	V. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	W. Penetrations of ductwork shall not be permissible.
	X. Torch cutting and welding shall not be permitted as a means of modifying or repairing the existing sprinkler systems.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3         JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.  Pipin...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	I. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	J. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	K. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	L. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65.5 degrees Celsius, unless listed for this service.
	M. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	N. Do not use couplings to provide support point for vertical piping.
	O. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer.

	3.4        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve. Install...
	C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources.
	D. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.

	E. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal identification signs to show their function and sprinkler system zones which they serve.
	F. Control valves installed overhead shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the ope...
	G. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5        SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent.  Final sprinkler installation shall follow installation of finished ceiling.  Coordination with and approval from Gen...
	C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	D. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway.  Sprinklers at bottom of hoistway shall not be more than 0.609 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that...
	E. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room.  A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	F. Sprinklers shall be installed under fixed obstructions over 1220 mm such as ducts, decks and overhead doors.  Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be provided with head guards.
	G. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13.  Deflector of sprinklers shall be aligned parallel to ceiling or roofs.  Sprinklers shall be designed to open at temperature 57-73  C...
	H. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	I. A minimum of 460 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	J. Sprinklers having K-factor exceeding 5.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	K. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings.  Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	L. Sprinklers shall be designed to open at temperature from 57  C to 73  C in locations where the ceiling temperature does not exceed 37  C.  Where the ceiling temperature exceeds 37  C, the temperature rating of sprinklers shall be in accordance with...
	M. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	N. Provide all required piping and make final connection to the sprinklers.

	3.6        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 21 Section "Identification for Electrical Systems."

	3.7        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Coordinate with fire-alarm tests.  Operate as required.
	6. Coordinate with fire-pump tests.  Operate as required.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the contractor’s Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new wet pipe sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working press...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are appr...
	2. Submit contractors and material test certificates signed by installing contractor and owner’s representative in accordance with NFPA-13.

	G. There shall be no visible leakage when the inside sprinkler and standpipe system subjected to the hydrostatic pressure test.
	H. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	I. The main drain valve shall be opened and remain open until the system pressure stabilizes.  The static and residual pressures shall be recorded on the contractor’s test certificate.
	J. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.

	3.8         CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.9        DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain specialty valves and sprinkler systems.

	3.10       PIPING SCHEDULE
	A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	C. Standard-pressure, wet-pipe sprinkler system, DN50 and smaller, shall be one of the following:
	1. Schedule 40, seamless black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	D. Standard-pressure, wet-pipe sprinkler system, DN65 and larger, shall be one of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	E. Sprinkler drain shall be galvanized steel pipe schedule 40.
	F. Plain end pipe and fittings shall not be used.
	G. Grooving of pipe shall be by roll groove only.

	3.11      SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms Without Ceilings: Upright sprinklers.
	2. Rooms With Suspended Ceilings: Recessed and concealed sprinklers as indicated on plans.
	3. Wall on Soffit Mounting: Sidewall sprinklers.
	4. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Factory-painted as per ID approval.
	2. Recessed Sprinklers: White, with white escutcheon.
	3. Upright Pendant and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.

	C. Two piece escutcheon plates on pendent or sidewall sprinklers are not allowed, unless noted otherwise.



	211318 - Preaction Sprinkler Systems
	PART 1 -   GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Control valves.
	3. Preaction valve with trim.
	4. Sprinkler specialty pipe fittings.
	5. Sprinklers.
	6. Alarm devices.
	7. Control panels.
	8. Air compressor.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Digital, Addressable Fire-Alarm System" for alarm devices not specified in this Section.


	1.3 DEFINITIONS
	A. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories:  Sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	B. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of 6T1200 kPa6T.
	C. Preaction Sprinkler System: A sprinkler system employing automatic sprinkler that are attached to a piping system that contains air that might or might not be under pressure, with a supplemental detection system installed in the same areas as the s...
	D. Preaction systems shall be as the following type:

	1.4 SYSTEM DESCRIPTIONS
	A. Double Interlock Preaction System: Provide supervised electrically controlled, pneumatically pressurized Double Interlock Preaction Sprinkler System where indicated on the drawings.  Preaction system assembly shall utilize a preaction valve with tr...
	B. Provide preassembled preaction system assembly complete with a control panel and an air compressor within a free standing cabinet.  The entire package shall be prewired and the water inlet and outlet to the valve riser.

	1.5 PERFORMANCE REQUIREMENTS
	A. Sprinkler system design shall be accepted by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13 and all local code ...
	B. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand: 0.68 bars.
	F. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on the drawings.
	G. Maximum Protection Area Per Sprinkler
	1. Maximum protection area per sprinkler as noted on drawing.

	H. Total Combined Hose Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demand.

	I. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/SEI 7.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations and volumetric calculations to the Engineer and authority having jurisdiction for acceptance before any equipment or pipe...
	Include plans, elevations, sections, details, and attachments to other work.
	C. The Contractor will be authorized by the Employer to start each portion of the work following Shop Drawing review and acceptance.
	The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and acceptance by the Insurance Underwriters, the Employer, the Engineer, and Local Civil Defense. Any installation prior to this acceptance process ...
	1. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Engineer for acceptance in accordance with the shop drawing submittal schedule and procedures.
	2. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drain...
	3. Wiring Diagrams: For power, signal, and control wiring.
	4. Power supply calculations.

	D. Permits: Prior to starting installation, the Contractor shall submit to the Engineer copies of all permits and acceptances necessary to conduct the work.
	E. Samples: Submit samples for review.
	1. Sprinklers.

	F. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in th...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to the Engineer for Employer’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.7 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	B. Qualification Data: For qualified Installer and the professional Engineer. Volumetric calculations or water delivery time calculations to the end of sprinkler submittal is required for double interlock preaction systems.
	C. Accepted Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13 , that have been accepted by the authorities having jurisdiction, including hydraulic calculations and volumetric calculations.
	D. Welding certificates.
	E. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.
	Include "The Contractor's Material and Test Certificate for Aboveground Piping."
	F. Field quality-control reports.
	G. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the accepted plans and tested in accordance with NFPA-13.

	1.8 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and...

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by the qualified professional Engineer.


	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70 by a qualified testing agency and marked for intended location and application
	C. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."
	2. NFPA 72, “National Fire Alarm and Signaling Code.”
	3. NFPA 70, “National Electrical Code.”
	4. NFPA 101 – Life Safety Code.
	5. UL Fire Equipment Directory.
	6. FM Global – Loss Prevention Data.
	7. Saudi Building Code.
	8. Local Civil Defense.

	D. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	E. All material and equipment shall be listed by UL and/or accepted by FM Global.
	F. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.  The use of pressure reducing or regulating valves shall not be permissible unless noted otherwise.

	1.10 PROJECT CONDITIONS
	A. Interruption of Existing Sprinkler Service:  Do not interrupt sprinkler service to facilities occupied by the Employer or others unless permitted under the following conditions and then only after arranging to provide temporary sprinkler service ac...
	1. Notify the Engineer, Construction Manager and the Employer no fewer than two days in advance of proposed interruption of sprinkler service.
	2. Do not proceed with interruption of sprinkler service without the Engineer's, Construction Manager's and the Employer 's written permission.


	1.11 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.12 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabine...


	1.13 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation. Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields. Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 STEEL PIPE AND FITTINGS
	A. For piping system subjected to pressure rating 1200 kPa and less, Schedule 40, Galvanized Steel Pipe: ASTM A 53/A 53M, Type S, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. For piping system subjected to pressure rating more than 1200 kPa, Schedule 80, Galvanized Steel Pipe: ASTM A 53/A53M, Type S, Grade B. Pipe ends may be factory or field formed to match joining method.
	C. Schedule 40, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	D. Schedule 80, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	E. Galvanized, Steel Couplings: ASTM A 865, threaded.
	F. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	G. Malleable- or Ductile-Iron Unions: UL 860.
	H. Cast-Iron Flanges: ASME B16.1, Class 125.
	I. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc. USA
	b. NIBCO, Inc. USA
	c. Victaulic Company. USA
	d. Accepted equal.

	2. Pressure Rating: 6T2400 kPa6T minimum.
	3. Galvanized, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, nonmetallic and asbestos free.
	1. Class 125, Cast-iron and Class 150, Bronze Flat-Face Flanges: Full-face gaskets
	2. Class 250, Cast-iron and Class 300, Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM accepted.
	2. Minimum Pressure Rating for Standard-Pressure Piping:  6T1200 kPa
	3. Minimum Pressure Rating for High Pressure Piping:  6T1725 kPa

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard:  UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa 6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 312
	3. Pressure Rating: 1200 kPa minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5 TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating:  6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	C. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	D. Globe Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.



	2.6 PREACTION AUTOMATIC SPRINKLER SYSTEM
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. Viking Corp. USA
	2. Victaulic Co. USA
	3. Accepted equal.

	B. Pre-action sprinkler system shall be provided where indicated on drawings.  The pre-action sprinkler system shall be supervised, double interlock, electrically operated, fail-safe with required trim, compressor, and air maintenance device.  The sys...
	C. No more than 1000 automatic sprinklers shall be controlled by any one preaction valve.
	D. Air Compressor:
	1. Provide air compressor to provide compressed air supply in the dry system with dehydrator. The air compressor shall have a capacity capable of restoring normal air pressure in the system within 30 minutes.
	a. Connection pipe from the air supply to the dry pipe valve shall not be less than 6T15 mm6T in diameter and shall enter the system above the priming water level of the dry pipe valve.
	b. A check valve shall be installed in the air filling connection, and a listed or accepted shutoff valve of either the renewable disc or ball valve type shall be installed on the supply side of this check valve and shall remain closed unless filling ...
	c. Relief Valve: An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 6T0.7 bar6T in excess of system air pressure and shall not exceed the manufacturer’s limitations.

	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Gast Manufacturing Inc. USA
	b. General Air Products, Inc. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	3. Standard: UL’s “Fire Protection Equipment Directory” listing or “Acceptance Guide,” published by FM Global, listing.
	4. Motor kW: Fractional.

	E. Air maintenance device shall regulate the air pressure to preset requirements.
	F. Starter and power wiring, including local disconnect, and final terminations for air compressor will be provided under this Section.
	G. An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 0.7 bar (10 psi) in excess of system pressure and shall not exceed manufacturer’s limitation.  Installation of...
	H. Listed pressure gauges shall be installed upstream and downstream of the pre-action valve and the air supply line to the preaction valve and preaction valves.
	I. Sprinkler piping and fire detection devices shall be automatically supervised.
	J. A supervised control valve shall be installed at downstream of pre-action valve assembly.
	K. The pre-action system shall be equipped with the following components:
	1. Preaction valve.
	2. Trim piping and components -
	a. Piping valve.
	b. Restriction orifice.
	c. Test drain valve.
	d. Main drain valve.
	e. Drip check valve.
	f. Strainer alarm test valve.
	g. Garage valve.
	h. Water comply pressure gauge.
	i. Pressure operated relief valve 0-26.6 bar (0 – 300 psi).
	j. N.C. solenoid valve.
	k. Alarm switch.
	l. Manual emergency release valve.
	m. Low air supply.
	n. Pressure switches.
	o. Check valve.
	p. OS&Y valve with tamper switch.
	q. Check valve with rubber seat.
	r. Back-up power supply.
	s. System air pressure.
	t. Pressure gauges.


	L. The control panel shall be U.L. Listed and F.M. accepted and meet the requirements of NFPA Pamphlet 72 for releasing preaction system(s). The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a key loc...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the preaction system releasing control panel with the building fire alarm and BAS panel. Power for the panel shall be derived from a 220 Volt, 20 Amp...
	2. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Fike. USA
	b. Notifier. USA
	c. Accepted equal.
	a. Smoke detection in alarm condition.
	b. Air supervisory pressure switch.
	c. Sprinkler system pressure water flow switches.
	d. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for sprinkler system air supervisory pressure switch, water flow pressure switch, and valve tamper switch. All other supervisory conditions including the integral panel trouble conditions may be annunciated ...
	5. Provide the entire preassembled and prewired preaction valve assembly, including preaction valve with the required trim control valve with tamper switch and associated piping, control panel, air compressor, and water inlet and outlet to the valves....

	M. Provide cross zoned photoelectric type smoke detectors for release of solenoid.  In the preaction valve assembly, spacing of smoke detectors shall be based on the requirements of NFPA 72.
	N. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	O. The alarm pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have one set of "C" contacts which shall be utilized for the "System Tripped" alarm reporting to the control panel.
	P. The air supervisory pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have two sets of "C" contacts. One set of contacts shall be utilized for the "low air" supervisory condition reporting to the co...
	Q. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. accepted. The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	R. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	S. Spacing of releasing devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	T. Sequence of Operation:
	1. Upon closure of control valve on the preaction valve assemblies or loss of air in the piping due to activation of a sprinkler or breakage of fitting, trouble supervisory signal will be transmitted at the preaction releasing control panel and buildi...
	a. Transmit alarm signal at the releasing control panel and building fire alarm panel and BAS panel.
	b. Alarm bell will sound alarm.
	c. Water will enter the piping but will not discharge over the hazard until the sprinkler is operated in the single interlock systems.
	d. Water will enter the piping only upon activation of a detection device and loss of air operation of a sprinkler in the double interlock system(s).

	3. Upon manual activation of the preaction valve by the operation of the manual emergency release causes the following:
	a. Continuous audible device sounds alarm.


	U. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	V. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	W. Automatic operation of the preaction systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	X. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.

	2.7 SPRINKLER SPECIALTY PIPE FITTINGS
	A. General Requirements for Preaction System Fittings:  UL listed and FM Accepted for preaction pipe service.
	B. Branch Outlet Fittings:
	1. Anvil International, Inc.
	2. Tyco Fire & Building Products LP.
	3. Victaulic Company.
	4. Standard: UL 213.
	5. Pressure Rating:  6T1200 kPa6T minimum.
	6. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	7. Type: Mechanical-T and -cross fittings.
	8. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	9. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	10. Branch Outlets: Grooved, or threaded.

	C. Sprinkler Inspector's Test Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Victaulic Company. USA
	b. Viking Corporation. USA
	c. Accepted equal.

	2. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.8 SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	Escutcheon plates or cover plates for concealed sprinklers shall be part of listed sprinklers assembly. Provide corrosive-resistant coating in the rooms where corrosive conditions exist.
	1. Globe Fire Sprinkler. USA
	2. Victaulic Company. USA
	3. Viking Corporation. USA
	4. Accepted equal.

	B. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing and FM Global "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers:  6T1200 kPa6T minimum.

	C. Automatic Sprinklers with Heat-Responsive Element:
	1. Nonresidential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with discharge coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	D. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	E. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, white finish, one piece, flat.

	F. Sprinkler Guards:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Reliable Automatic Sprinkler Co., Inc. USA
	b. Victaulic Company. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.9 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically Operated Alarm Bell:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum, 6T200-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Pressure Switches:
	1. Provide high/low air supervisory pressure switches for monitoring loss of air in preaction systems and waterflow pressure switches for monitoring waterflow in the system piping.
	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised water-flow switch with retard feature.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design Operation: Rising pressure signals water flow.

	D. Valve Supervisory Switches:
	1. Provide valve supervisory switches on all the valves controlling water supplies including incoming water service.
	2. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design: Signals that controlled valve is in other than fully open position.


	2.10 PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. AMETEK, Inc.; U.S. Gauge Division. USA
	2. Watts USA
	3. Accepted equal

	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gage Range: 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gage: Include "AIR" or "AIR/WATER" label on dial face.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping. Install piping as indicated, as far as practical.
	1. Deviations from accepted working plans for piping require written acceptance from authorities having jurisdiction. File written acceptance with the Engineer before deviating from accepted working plans.
	2. Piping shall be installed with minimum number of joints and couplings, but with adequate and accessible connections for disassembly, maintenance and replacement of piping components.

	B. Piping Standard: Install internally and externally galvanized pipes for preaction systems and areas where moisture conditions exist.  Comply with requirements in NFPA 13 for installation of sprinkler piping.
	C. Pitch sprinkler pipes in accordance with NFPA-13. Provide auxiliary drain connections for trapped portions of piping.
	D. Install seismic restraints on piping. Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	E. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	F. Piping installed within the MRI rooms shall be of non-ferrous material (copper piping).
	G. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	H. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	I. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	J. Install sprinkler piping with drains for complete system drainage.
	K. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	L. Connect compressed-air supply to preaction sprinkler piping.
	M. Connect air compressor to the following piping and wiring:
	1. Pressure gages and controls.
	2. Electrical power system.
	3. Fire-alarm devices, including low-pressure alarm.

	N. Install alarm devices in piping systems.
	O. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements in NFPA 13 for hanger materials.
	P. Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices and air compressors.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	T. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any existing mechanical, plumbing...
	U. The Contractor shall provide the Employer accepted, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Employer’s opinion, are subject to physical damage.
	V. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	W. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	X. Penetrations of ductwork shall not be permissible.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings, and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated. Piping...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged

	H. Steel-Piping, rolled-Grooved Joints:  roll square-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	J. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved jo...
	K. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with tools recommended by fitting manufacturer.
	L. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014.  Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	M. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	N. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65 C, unless listed for this service.
	O. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	P. Do not use couplings to provide support point for vertical piping.
	Q. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer

	3.4 VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements:  Install in vertical position for proper direction of flow, in main supply to system.
	2. Preaction Valves: Install trim sets for air supply, drain, priming level, alarm connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
	a. Install air compressor and compressed-air supply piping.
	b. Air-Pressure Maintenance Device: Install shutoff valves to permit servicing without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or switch to maintain system pressure; strainer; pressure ratings with 6T9...
	c. Install compressed-air supply piping from building's compressed-air piping system.


	D. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal or rigid plastic identification signs to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the op...
	F. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5 SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	In areas without a suspended ceiling, install sprinkler piping as high as possible.  Sprinklers shall be installed in accordance with their liking. Sprinklers shall be placed in the center of ceiling tile in both directions.
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent. Final sprinkler installation shall follow installation of finished ceiling. Coordination with and acceptance from the...
	C. Sprinklers in the pendent position shall be installed on return bends in the heated areas.
	D. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	E. Horizontal sidewall sprinklers shall not be installed back-to-back in residential occupancies. Provide a minimum of 15.2 mm horizontal separation to reduce sound transmission.
	F. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway. Sprinklers at bottom of hoistway shall not be more than 600 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that do...
	G. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room. A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	H. Sprinklers shall be installed under fixed obstructions over 1200 mm such as ducts, decks, open gate flooring, cutting tables and overhead doors. Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be pro...
	I. Sprinklers installed under open grating shall be of the intermediate level/rack storage type or otherwise shielded from the discharge of overhead sprinklers.
	J. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13. Deflector of sprinklers shall be aligned parallel to ceiling or roofs. Sprinklers shall be designed to open at temperature 54-73 deg ...
	K. Provide sprinkler protection in the accessible vertical shaft and/or around vertical opening, if the vertical opening(s) is/are not protected by fire rated enclosure.
	L. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	M. A minimum of 450 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	N. Residential sprinklers shall be permitted in dwelling units and their adjacent corridors provided they are installed in conformation with their listing. Area of coverage shall be in accordance with manufacturer listing.
	O. Sprinklers having K-factor exceeding 80.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	P. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings. Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	Q. Sprinklers shall be designed to open at temperature from 57 C to 73 C in locations where the ceiling temperature does not exceed 37 C. Where the ceiling temperature exceeds 37 C, the temperature rating of sprinklers shall be in accordance with NFPA...
	R. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	S. Provide all required piping and make final connection to the sprinklers.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests. Operate as required.
	7. Coordinate with fire-pump tests. Operate as required.
	8. Verify that equipment hose threads are same as local fire-department equipment.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the Contractor's Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new preaction sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working pres...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are acce...
	2. Submit the Contractors and material test certificates signed by installing the Contractor and the Employer’s representative in accordance with NFPA-13.

	G. The preaction system piping shall be tested pneumatically at 2.7 bars in addition to the hydrostatic test.  Maximum permissible loss in the pneumatic test is 0.134 bars over the period of 24 hours.
	1. The test on double interlock preaction systems shall measure the time to trip the valve and the time for water to be discharged by opening the inspector’s test valve.

	H. There shall be no visible leakage when the inside sprinkler system is subjected to the hydrostatic pressure test.
	I. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	J. The main drain valve shall be opened and remain open until the system pressure stabilizes. The static and residual pressures shall be recorded on the Contractor's test certificate.
	K. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.
	L. Automatic operation of preaction systems shall be tested in accordance with the manufacturer’s instructions.  The manual and remote control operation shall also be tested.

	3.7 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train the Employer's maintenance personnel to adjust, operate, and maintain specialty valves.

	3.9 PIPING SCHEDULE
	A. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	B. Standard-pressure, preaction sprinkler system, DN50 and smaller, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure more than 1200 KPa).

	C. Standard-pressure, preaction sprinkler system, DN65 and larger, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints(for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints (for system pressure more than 1200 KPa).


	3.10 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings: Upright sprinklers.
	2. MRI Rooms: Concealed pendent type listed for MRI use.
	3. Rooms with Suspended Ceilings: Recessed, and concealed pendent sprinklers as indicated.
	4. Wall Mounting: Sidewall sprinklers.
	5. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Rough brass, with factory-painted as per ID.
	2. Recessed Sprinklers: White finish, with white escutcheon.
	3. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.




	211339 - Foam-Water Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concentrate piping and piping specialties.
	2. Bladder tanks and proportioning devices.
	3. Foam concentrate.
	4. Discharge devices.
	5. Monitoring and alarm devices.

	B. Related Sections:
	2. Division 21 Section “Fire-Suppression Standpipes.”
	3. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps."


	1.3 DEFINITIONS
	A. AFFF: Aqueous film-forming foam concentrate.
	B. Eductor (Inductor): A device that uses the venturi principle to introduce a proportionate quantity of foam concentrate.
	C. Proportioner: The device where foam liquid and water are mixed to form foam solution.

	1.4 SYSTEM DESCRIPTION
	A. The foam-water systems shall provide extinguishment of Class A and Class B hazards in the protected hazard. The foam water systems shall utilize deluge valve with complete trim, control panel and detection and devices for the deluge systems and bla...
	B. Provide a reserve supply of foam concentrate to meet the design requirements.
	C. Description: Engineered, fixed, deluge, automatically actuated, low-expansion, AFFF fire-extinguishing system for flammable-liquid fires. System includes diaphragm proportioning tanks and devices as described in NFPA 16.

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard Working Pressure of Piping-System Component: Listed for 6T1200 kPa6T.
	B. Design sprinkler system hydraulically based on design criteria indicated on the drawings
	1. Solution: 3 percent foam-water solution.

	C. Seismic Performance: Fire-suppression piping shall withstand the effects of earthquake motions determined according to NFPA 13.

	1.6 SUBMITTALS
	A. Product Data: For each type of product indicated.  Include the following:
	1. Piping, valves, fittings, and hangers.
	4. Seismic restraints for all equipment.
	5. Bladder tanks and proportioning devices.
	6. Foam concentrate.
	7. Discharge devices.  Include flow characteristics.
	8. Monitoring and alarm devices.  Include electrical data and supervision method.
	9. Foam-concentrate storage tanks.
	10. Control Panel
	11. Detection devices
	12. Test connections.

	B. Shop Drawings and Hydraulic Calculations: For foam- water sprinkler system, include plans, elevations, sections, details etc.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts of fittings, valves, bladder tank, proportioner, fittings and hangers, etc. and p...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 11, 16, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for control panel detection devices, wiring, pip...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Drawings: Working plans, prepared according to NFPA 13, that have been approved by Local Civil Defense, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Open sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. All material and equipment shall be listed by UL and approved by FM Global.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”


	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Discharge Devices: Not less than 20 percent of amount of each type installed.
	2. Foam Concentrate: Not less than 200 percent of amount installed.
	3. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1        CONCENTRATE PIPING MATERIALS
	A. Comply with requirements specified in Division 21 Section "Wet-Pipe Sprinkler Systems" for pipes, fittings, joining materials and valves.
	1. Foam concentrate piping shall be compatible with foam concentrate to be used.  Foam concentrate piping shall be designed for the least equivalent feet of pipe run from bladder tank discharge outlet to proportioning device and water supply to bladde...

	B. Schedule 40, Seamless Galvanized Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	1. Threaded Fittings, Classes 125 and 250: ASME B16.4.
	2. Pipe Flanges and Flanged Fittings: ASME B16.1.
	3. Malleable Iron Threaded Fittings, Classes 150 and 300: ASME B16.3.

	C. Red Brass Pipe: ASTM B 43, Schedule 40, with factory- or field-formed threaded ends.
	1. Threaded Fittings: ASME B16.11.


	2.2         VALVES
	A. General Valve Requirements:
	1. UL listed and/or FM Approved for use in fire-protection systems.
	2. Compatible with type of foam concentrate used.
	3. Rated for the system pressure.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard:   UL 258.
	b. For trim and drain functions.
	c. Valves 6TDN 406T and Smaller:   Bronze body with threaded ends.
	d. Valves 6TDN 50 and DN 656T:   Bronze body with threaded ends or ductile-iron body with grooved ends.
	e. Valves 6TDN 806T:   Ductile-iron body with grooved ends.


	C. OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard: UL 262.
	b. Accessories: Pre-grooved stem for mounting tamper switch for monitoring by fire-alarm panel.
	c. Body Material: Cast or ductile iron.
	d. Ends: Flanged or mechanical.
	e. Packing: Asbestos free.


	D. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 1091.
	b. Pressure Rating: 6T1200 kPa6T minimum.
	c. Valves 6TDN 506T and Smaller:
	1) Body Material:   Bronze.
	2) End Connections: Threaded.

	d. Valves 6TDN 656T and Larger:
	1) Body Material: Cast or ductile iron.
	2) End Connections: Flanged, grooved, or wafer.
	3) Ends: Flanged or mechanical.

	e. Accessories: Tamper switch for monitoring by fire-alarm panel.


	E. Swing Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 312.
	b. Pressure Rating: 6T1725 kPa6T minimum (rated for system pressure).
	c. Body Material: Cast iron.
	d. End Connections: Flanged or grooved.


	F. Trim and Drain Valves:
	1. General Requirements:
	a. Compatible with type of foam concentrate used.
	b. Pressure Rating: 6T1200 kPa6T minimum.

	2. Angle Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/

	3. Globe Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/



	2.3         SPECIALTY VALVE – DELUGE VALVE
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Deluge valve shall employ a positive vent on the priming line to ensure that the deluge valve will not prematurely reset. Inlet and outlets connections of the deluge valve shall be Grooved. Deluge valve shall have a working pressure 1200 kPa deluge...

	2.4        SPECIALITIES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	B. Specialties shall comply with NFPA 16, be compatible with the foam concentrate, and be designed to be drained and cleaned.
	C. Foam-Concentrate Storage Tanks: Provide a low expansion foam bladder tank system for storage of foam concentrate. The tank shall be stamped as meeting ASME pressure vessel requirements and UL listed/FM Approved for use with the foam concentrate and...
	D. Proportioning Controllers: Foam concentrate shall be introduced into the water from a concentrate controller utilizing balanced pressure injection. Concentrate controller shall be listed and approved with the foam concentrate to the proportioned an...
	E. Concentrate Control Valves: Install water-operated ball or deluge valve between the bladder tank and concentrate controller. The valve shall open automatically when the sprinkler system water flow. Concentrate control valve shall be listed for the ...
	F. Concentrate Strainers: Bronze body and stainless-steel mesh strainer with minimum 6T3.2-mm6T perforations to remove solids that would block system components.
	G. Pressure Gauges: Comply with UL 393; with 6T90-mm6T minimum-diameter dial, 6T0- to 2070-kPa6T dial range, and caption "WATER" or "CONCENTRATE" on dial face.

	2.5        FOAM CONCENTRATE
	A. Description: 3% AFFF liquid concentrate, complying with NFPA 11 and UL 162, for making foam-water fire-extinguishing foam solution. Stored foam concentrate shall not be a mixture of different types and/or brands and shall be stored in accordance wi...

	2.6         DISCHARGE DEVICES
	A. Discharge devices and foam concentrate shall be UL listed or FM Approved for use together.
	B. Sprinklers: Open, air-aspirating type; for use on deluge systems.
	C. Discharge devices for foam-water deluge and spray systems shall be permitted to be air aspirating as foam water sprinklers or foam-water spray nozzles.

	2.7         MONITORING DEVICES
	A. Valve Supervisory Switches: Single pole, double throw, with normally closed contacts complying with UL 753.  Switch shall signal fire-alarm panel or releasing panel when valve is in other than fully open position.
	B. Pressure Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.
	C. Flow Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.

	2.8        CONTROL PANEL AND ALARM DEVICES
	A. The control panel shall be U.L. Listed and F.M. approved and shall meet the requirements of NFPA Pamphlet 72 for releasing foam water system(s).  The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the foam water system releasing control panel with the building fire alarm and BAS panel.  Power for the panel shall be derived from a 220 Volt, 20 A...
	2. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	a. Heat detection devices in alarm condition.
	b. Alarm.
	c. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for smoke detection, valve tamper switch and alarm.  All other supervisory conditions including the integral panel trouble conditions may be annunciated as a single condition.

	B. Heat detector shall be rate of anticipation 90 C type, thermally sensitive, U.L. and FM approved, device for releasing solenoid valve.  Spacing of heat detectors shall be in accordance with their listings.
	C. A supply of spare fusible elements for heat - responsive devices, not less than two of each temperature rating, shall be maintained on the premises for replacement purposes.
	D. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	E. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. approved.  The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	F. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	G. Spacing of detection devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	H. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	I. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	J. Automatic operation of the foam-water systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	K. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.


	PART 3 – EXECUTION
	3.1        CONCENTRATE STORAGE TANK INSTALLATION
	A. Install concentrate storage tanks on concrete bases.  Concrete bases are specified in Division 21 Section "Common Work Results for Fire Suppression."
	B. Install concentrate storage tanks anchored to substrate according to tank manufacturer's written instructions.
	C. Install tanks level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.
	D. Install seismic restraints for tanks.  Anchor tanks to substrate.

	3.2        PIPING INSTALLATION
	A. Install piping and other components level and plumb.
	B. Comply with requirements for basic pipe installation and joint construction in Division 21 Section "Common Work Results for Fire Suppression."
	C. Install pipe and fittings, valves, and discharge devices according to requirements listed in NFPA 16, "Installation of Foam-Water Sprinkler and Foam-Water Spray Systems."
	1. Support piping using supports and methods according to NFPA 13.
	2. Install seismic restraints for concentrate storage tanks and piping systems.
	3. Install monitoring and alarm devices according to NFPA 16 and NFPA 72.

	E. Install flanges, flange adapters, or couplings for grooved-end piping on piping, valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Ream ends of pipes and tubes and remove burrs.
	G. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	H. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for foam concentrate.  Join flanges with gasket and bolts according to ASME B31.9.
	I. Piping, fittings and valves shall be of a material compatible with the foam concentrate, foam solution, or water used, as applicable.
	J. Rubber-gasketed fittings shall be permitted to be used to connect pipe in fire-exposed areas where the foam-water deluge system is automatically controlled.
	K. Unions, couplings, or other similar fittings necessary to complete the piping connections between the system riser and the bladder tank are not indicated on the general schematic figures.  However, the installing contractor must incorporate them in...
	L. Check for compliance with environmental rules and regulations for design, testing, drainage, system runoff or other potential environmental requirements.
	1. Provide a foam concentrate control valve on a balanced pressure foam water system in order to prevent the unwanted discharge of foam concentrate caused by thermal expansion, siphoning or any other reason.
	2. The foam solution test valve shall be large enough to flow full system demand for testing purposes.

	M. Teflon tape or sealing compounds shall be used at pipe joints in the foam concentrate supply line.  Foam concentrates act as harsh detergents and may wash other pipe joint compounds out of the joint.
	N. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	O. Provide a minimum of 5 pipe diameters of straight pipe on the inlet and outlet of the concentrate controller to minimize turbulence inside the concentrate controller.  Exception, the outlet for the tank water supply control valve may be connected n...
	P. The combined total equivalent length of pipe (pipe length, plus equivalent lengths for fittings and valves) including both the water supply inlet piping and the foam concentrate discharge piping should not exceed 15.2 equivalent meters.  This will ...
	Q. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	R. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	S. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	T. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated.

	U. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems and with foam concentrate.

	3.3         CONNECTIONS
	A. Comply with requirements for piping specified in Division 21 Section "Wet-Pipe Sprinkler Systems."  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Provide concentrate control and drain valves with piping to permit maintenance of the foam concentrate with continuous sprinkler-system service.
	C. Install proportioning controller in fire-suppression piping to provide coverage to area indicated on Drawings.
	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Teflon tapes or sealing compounds shall be used at pipe joints in the foam concentrate supply line.
	F. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	G. Connect electrical devices to building's fire-alarm system.  Comply with requirements for wiring and connections in Division 28 Section "Fire-Alarm System."
	H. Install a fire department connection on the supply side of the proportioning controller when required.

	3.4         LABELING
	A. Install labeling on piping, equipment, and panels according to Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.5        STRAINERS
	A. Strainers shall be installed so that they are accessible for cleaning or flushing.
	B. Strainers shall be installed in foam concentrate lines upstream of foam concentrate pumps.
	C. Provide listed strainers of the proper size and strainers that have a ratio of open-basket area to inlet pipe size of at least 10:1 shall be used.

	3.6        CHARGING SYSTEM
	A. Fill proportioning tanks with foam concentrate after field quality-control testing is complete and satisfactory results have been achieved.

	3.7        DRAINS AND FLUSHING CONNECTIONS
	A. Flushing connections shall be provided where system piping is subject to accumulation of sediments or where periodic flushing is required by the authority having jurisdiction.
	B. System auxiliary drains shall be installed such that the drain valves are accessible in accordance with NFPA 13.

	3.8        FIELD QUALITY CONTROL
	A. Inspection: Engage the services of a qualified professional engineer to inspect installed fire-extinguishing systems, prepare installation report, and certify that installation complies with the Contract Documents, calculations, and requirements of...
	B. Comply with operating instructions and procedures in NFPA 16, "Acceptance Tests" Chapter.  Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.
	2. Inspect equipment and check mountings for adequate anchoring to substrate.
	3. Check electrical systems.
	4. The foam solution test valve must be large enough to flow full system demand for testing purposes.
	5. Flush supply piping.
	6. Perform hydrostatic pressure test.
	7. Perform acceptance test.
	8. Perform proportioning system test.
	9. Perform discharge test.
	10. Flush system piping.
	11. Flush system piping again immediately after any foam concentrate discharge.
	12. Correct malfunctioning equipment; retest to demonstrate compliance.  Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated; retest to demonstrate compliance.  Repeat procedure until satisfactory r...
	13. Comply with environmental rules and regulations for testing, drainage, system run-off or disposal of foam solution or other potential environmental requirements.

	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations including connections, and to assist in testing.

	D. Tests and Inspections:
	1. After installing foam fire-extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start systems to confirm proper unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	E. Foam fire-extinguishing piping system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	212200 - Clean Agent Fire Extinguishing System
	PART 1 -  GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Piping and piping specialties.
	2. Extinguishing-agent containers.
	3. Extinguishing agent.
	4. Detection and alarm devices.
	5. Control and alarm panels.
	6. Accessories.
	7. Connection devices for and wiring between system components.
	8. Connection devices for power and integration into building's fire-alarm system.
	9. Barometric relief dampers.


	1.3         DEFINITIONS
	A. ATS:  Acceptance Testing Specifications.
	B. EPO:  Emergency Power Off.

	1.4        SYSTEM DESCRIPTION
	A. Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area including the room cavity below the ceiling and below the raised floor.
	B. The system shall incorporate modular or central storage of the agent as liquid in pressurized cylinder.  A fixed piping distribution system shall transport the agent to the nozzles.  System shall provide the minimum design concentration of 7.0 perc...
	C. Design concentrations shall be held at the highest level of combustible for a minimum period of ten (10) minutes.
	D. The work described in this specification consists of all labor, materials, equipment, Engineering and services necessary to complete and test the Total Flooding Clean Agent fire extinguishing system with Automatic Detection and Control.
	1. Drawings: The contract drawings show the general arrangement of the areas to receive detection and Clean Agent Fire Extinguishing System. Review the drawings so that all items that will affect the operation of the Clean Agent Fire Extinguishing Sys...
	2. Total flooding system shall be complete including Clean Agent Fire Extinguishing Gas storage containers, piping, hangers, nozzles, control panel, detectors, annunciators, alarms and any and all other equipment necessary for a complete operational s...
	3. The system shall include all required wiring and controls necessary to automatically shutdown the independent forced-air ventilation system serving the protected area only and close all the dampers in the supply and exhaust/return ductwork serving ...
	4. Forced air ventilation shall shutdown and dampers in HVAC system close automatically prior to discharge of the fire extinguishing system.
	5. Provide a means of manual release of the system.  This shall be accomplished by a mechanical manual release or by electrical manual release. The release shall cause simultaneous operation of the automatically operated valves controlling agent relea...
	6. System shall have 24-hour battery standby power supply for operation of the detection, signaling, control and activation requirements of the system.
	7. The system shall also include connection of trouble and alarm signals at the system control panel with the Building Fire Alarm Panel.


	1.5         PERFORMANCE REQUIREMENTS
	A. Design clean-agent extinguishing system and obtain approval from authorities having jurisdiction. Design system for Class A, B or C fires as appropriate for areas being protected and include safety factor.  Use clean agent indicated and in concentr...
	B. Performance Requirements:
	1. Discharge HFC 227ea, FE-25 and FK-5-1-12 within 10 seconds and maintain the designed concentration by volume at for 10-minute holding time in hazard areas.
	2. Discharge HFC 227ea within 10 seconds and maintain 7.1 percent concentration by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. HFC 227ea concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 5.3 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	3. Discharge HFC-125 within 10 seconds and maintain 8 percent concentration by volume at 21  C for 10-minute holding time in hazard areas.
	a. HFC-125 concentration in hazard areas greater than 11.5 percent immediately after discharge or less 6.8 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	4. Discharge FK-5-1-12 (NOVEC 1230) within 10 seconds and maintain 6.6 percent concentration / by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. FK-5-1-12 concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 6.5 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	C. System Operating Sequence: As follows:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust / return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Clean Agent Discharge.
	c. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	D. Emergency Power off (EPO): Will terminate power to protected equipment immediately on actuation.
	E. Low-Agent Pressure Switch:  Initiate trouble alarm if sensing less than set pressure.
	F. Power Transfer Switch: Transfer from normal to stand-by power source.
	G. Seismic Performance: Fire-suppression piping and containers shall be capable of withstanding the effects of earthquake motions determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, "Earthquake Loads."

	1.6        SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Sustainable and Renewable Products Submittals: Documentation indicating that clean agents comply.
	C. Shop Drawigs: For clean-agent fire-extinguishing system signed and sealed by a qualified professional engineer.
	1. Include plans showing locations, pipe sizes, nozzles and their supports, location of extinguishing agents, detection devices, auxiliary equipment and sequence of operations, elevations, sections, details, and attachments to other work.
	2. Include design calculations.
	3. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	4. Wiring Diagrams: For power, signal and control wiring.
	5. Standby battery calculations.

	D. Delegated-Design Submittal: For clean-agent fire-extinguishing system signed and sealed by the qualified professional engineer.
	1. Indicate compliance with performance requirements and design criteria, including analysis data.
	2. Include design calculations for weight, volume, and concentration of extinguishing agent required for each hazard area.
	a. Controls and alarms.
	b. Extinguishing-agent containers, piping and discharge nozzles if mounted in space, detectors, and accessories.
	c. Equipment and furnishings.

	4. Indicate the Following on Access (Raised) Floor Space Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.

	5. Indicate the Following on Ceiling Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.
	c. Other equipment located in the ceiling space that is being protected including sprinkler piping, HVAC equipment, raceways, or conduit.

	6. The shop drawings shall show the estimated maximum positive and negative pressure for the enclosure protected by a clean agent, relative to ambient pressure, expected to be developed upon discharge of the agent.

	E. Coordination Drawings: Clean agent extinguishing systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	1. Domestic water piping.
	2. Items Penetrating Finished Ceiling Include the Following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Audible / visible appliances.


	F. Permit Approved Drawings: Working plans, prepared according to NFPA 2001, that have been approved by authorities having jurisdiction.  Include design calculations.
	G. Seismic Qualification Certificates: For extinguishing-agent containers and control panels from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	H. Field quality-control reports.
	I. Submit verification of compliant installation with the requirement of NFPA 2001 and approved shop drawings.  The verification shall ensure that the installed system includes all required components and functions and the system has been 100 percent ...
	J. Operation and Maintenance Data: For special agent system to include in emergency, operation, and maintenance manuals.  All aspects of system operation and maintenance shall be detailed, including electrical schematics of all circuits, a written des...
	K. As-Built Drawings: Upon completion of installation, the Contractor shall revise all clean agent ship drawings and calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall ...

	1.7        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. FM Global Compliance: Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	C. UL COMPLIANCE: Provide equipment listed in UL's "Fire Protection Equipment Directory."
	D. All devices, components and equipment shall be new standard products of the manufacturer of the latest design.
	E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are de...
	F. Codes and NFPA Standards: Clean agent system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-2001, “Standard for Clean Agent Extinguishing System.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. NFPA-72, “Standard for Information Technology Equipment.”
	5. NFPA-90A, “Standard for Heating, Ventilation and Air Conditioning Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.


	1.8        EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Deliver extra materials to Owner.
	1. Detection Devices: Not less than 20 percent of amount of each type installed.
	2. Container Valves: Not less than 10 percent of amount of each size and type installed.
	3. Nozzles: Not less than 20 percent of amount of each type installed.
	4. Extinguishing Agent: Not less than 100 percent of amount installed in largest hazard area.  Include pressure-rated containers with valves.


	1.9        WARRANTY
	A. System components furnished under this contract shall be guaranteed against defective design, false discharge due to malfunction of Clean Agent Extinguishing equipment, materials and workmanship for the full warranty time which is standard with the...


	PART 2 -  PRODUCTS
	2.1        CLEAN-AGENT SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area.
	C. Delegated Design: Design clean-agent fire-extinguishing system and obtain approval from authorities having jurisdiction.  Design system for Class A, B, and C fires as appropriate for areas being protected, and include safety factor.  Use clean agen...
	D. Cross-Zoned Detection: Devices located in two separate zones.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating single-detection device in other zone.
	E. Verified Detection: Devices located in single zone.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating second-detection device.
	F. System Operating Sequence:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust/return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Power will shut off.
	c. Clean Agent Discharge.
	d. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	G. Emergency Power Off (EPO): Will terminate power to protected equipment immediately on actuation.
	H. Low-Agent Pressure Switch: Initiate trouble alarm if sensing less than set pressure.
	I. Power Transfer Switch: Transfer from normal to stand-by power source.
	J. Seismic Performance: Fire-suppression piping and containers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.2         PIPING MATERIALS
	A. See "HFC 227ea Agent Piping Applications" “HFC 125 Agent Piping Applications” "FK-5-1-12 Agent Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
	B. Flexible piping or hose, when used, shall be approved for pressure rating.
	C. Piping, Valves, and Discharge Nozzles:  Comply with types and standards listed in NFPA 2001, Section "Distribution," for charging pressure of system.
	D. All pressure relief devices shall be designed and located so that discharge from device shall not injure personnel or pose hazard.
	E. All pressure relief devices shall be designed and located so that discharge from devices shall not injure personnel or pose hazard.

	2.3        PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, Type S, Grade B or ASTM A 106/A 106M, Grade A and Grade B; Schedule 40, Schedule 80, and Schedule 160, seamless steel pipe.  Fittings shall have a minimum working pressure equal to or greater than the minimum design wor...
	1. Threaded Fittings:
	a. Malleable-Iron Fittings: ASME B16.3, Class 300.
	b. Flanges and Flanged Fittings: ASME B16.5, Class 300 unless Class 600 is indicated.
	c. Cast Iron fittings shall not be used.
	d. Fittings Working Pressure: 6T4278 kPa6T minimum.
	e. Flanged Joints: Class 300 minimum.

	2. Forged-Steel Welding Fittings: ASME B16.11, Class 3000, socket pattern.
	3. Steel, Grooved-End Fittings: FM Approved and NRTL listed, ASTM A 47/A 47M malleable iron or ASTM A 536 ductile iron, with dimensions matching steel pipe and ends factory grooved according to AWWA C606.

	B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, non-metallic, flat, asbestos-free, 6T3.2-mm6T maximum thickness unless thickness or specific material is indicated.

	C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	E. Steel, Keyed Couplings: UL 213, AWWA C606, approved or listed for clean-agent service, and matching steel-pipe dimensions.  Include ASTM A 536, ductile-iron housing, rubber gasket, and steel bolts and nuts.

	2.4       VALVES
	A. General Valve Requirements:
	1. UL listed or FM Approved for use in fire-protection systems.
	2. Compatible with type of clean agent used.

	B. Container Valves: With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	C. Valves in Sections of Closed Piping and Manifolds: Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	D. All gaskets, O-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent.  Valves shall be protected against mechanical or chemical damages.
	E. Valves in Manifolds: Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	2.5        EXTINGUISHING-AGENT CONTAINERS
	A. Description: Agent shall be stored in storage tanks designed to hold that specific agent at ambient temperatures.  Storage tanks shall be charged to fill density or super-pressurization level within the range.  The system shall be central storage d...
	1. Finish: Manufacturer's standard color, enamel or epoxy paint.
	2. Manifold:
	a. Fabricate with valves, pressure switches, and connections for multiple storage containers, as indicated.
	b. Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	3. Storage-Tank Brackets: Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support.
	4. Construction: Clean Agent storage containers shall be constructed of high strength alloy steel, conforming to all applicable specifications of the Department of Transportation.  Container design shall permit on-site reconditioning and/or refilling ...


	2.6         FIRE-EXTINGUISHING CLEAN AGENT
	A. HFC 227ea Clean Agent - Heptaflouropropane.
	1. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	B. HFC-125 Clean Agent – Pentaflouromethane:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. FK-5-1-12 Clean Agent – Dodecaflouro-2-Methylpentan-3-One:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         DISCHARGE NOZZLES
	A. Discharge nozzles shall be listed for the intended use including flow characteristics and area of coverage, heights limits and minimum pressure.  Listing criteria shall include flow characteristics area coverage, heights limits and minimum pressures.
	B. Discharge nozzles shall be fabricated of corrosion resistant materials and finished with a protective coating in severely corrosive atmosphere.
	C. Discharge nozzles shall be permanently marked to identify type, size and manufacturer.
	D. Discharge nozzles shall be provided with fragile discs, or blow off caps in order to avoid clogging by external materials.

	2.8        MANIFOLD AND ORIFICE UNIONS
	A. Description: NRTL-listed device with minimum 6T15-MPa6T pressure rating, to control flow and reduce pressure of IG-541 gas in piping.
	1. 6TDN 506T and Smaller: Piping assembly with orifice, sized for system design requirements.
	2. 6TDN 656T and Larger: Piping assembly with nipple, sized for system design requirements.

	2.9       CONTROL PANELS
	A. Description: The control panel shall be an addressable releasing panel and shall be UL Listed and FM Approved for use as a local alarm system with releasing device service, including equipment and features required for testing, supervising, the act...
	B. Power Requirements: 230-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.  Power shall be supplie...
	C. Enclosure: NEMA ICS 6, Type 1, enameled-steel 18 gage minimum cabinet.
	1. Mounting: Recessed flush with surface.

	D. Supervised Circuits: Separate circuits for each independent hazard area.
	1. Detection circuits equal to the required number of zones, or addressable devices assigned to the required number of zones.
	2. Manual pull-station circuit.
	3. Alarm circuit.
	4. Release circuit.
	5. Abort circuit.
	6. EPO circuit.

	E. Control Panel-Features: The control system shall consist of detection and control module, interactive display module, and relay module.  The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actua...
	1. Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	2. Automatic switchover to standby power at loss of primary power.
	3. Storage container, low-pressure indicator.
	4. Service disconnect to interrupt system operation for maintenance with visual status indication on the annunciator panel.

	F. Standby Power: Sealed lead calcium batteries with capacity to operate system for 90 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery voltage...
	G. Provide six (6) individual, Form-C, auxiliary relay contacts (one relay per function) shall transfer under pre-alarm, pre-release trouble conditions, power shutdown EPO.  Each of these contacts shall be rated 2A, 24 VDC and 230 VAC.
	H. Provide a relay switch to open the dampers manually.
	I. A time delay field adjustable for 0-60 seconds shall be initiated with the generation of pre-release output.  Upon expiration of the time delay, a release output and a release alarm output shall occur.  Time delay shall not be used as a means of co...
	J. All connections to the detection, signal and releasing circuits shall be supervised for open circuits and ground faults.  Additionally, signal circuits shall be supervised for short faults.  All relay coils, battery connections and plugs shall be s...
	K. The control panel shall provide an audible and visual “Trouble” signal in the event of a loss of AC power, rectified or battery power.
	L. All devices for shutting down supplementary equipment shall be considered integral parts of the system and shall function with system operation.
	M. Supervised alarm initiating circuits shall be provided per module.  Circuits shall be compatible with contact type detection devices and any combination of the required number of approved smoke detectors.  Each circuit shall be capable of monitorin...
	N. The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actuation.
	O. A subsequent alarm initiation by a smoke detector connected to the second alarm initiating circuit in a module zone shall cause pre-release alarm output.
	P. The pre-alarm, pre-release and release alarm outputs shall be individually supervised, polarity reversal, signaling circuits, each rated at 24 VDC, 0.75.  The alarm outputs shall deactivate when the Alarm Silence Switch is operated and visual and a...
	Q. An Abort Switch shall be provided to inhibit the release output originated by smoke detector alarm initiations.  A field program feature shall insure that, where specified, release outputs originated by contact devices shall override the Abort Swit...
	R. There shall be provisions for driving either initiator or solenoid actuated extinguishing agent release valves.
	S. The control unit shall operate on 220 VAC, 60 HZ.  The control panel shall include a self-contained, 24 VAC standby source of emergency power supply including a battery charger and two (2) rechargeable batteries with a minimum rating of 6.0 ampere ...

	2.10      AUTOMATIC SMOKE DETECTORS
	A. Furnish and install addressable type, photo electric smoke detectors at the ceiling on locations indicated on the drawings.  Maximum spacing per detectors shall be based on air circulation (changes) within the protected area.  The combination detec...
	B. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect the response characteristics.  Smoke detectors shall not be located in a direct air flow nor closer than 3 feet from an air supply diffuser o...
	C. All detectors shall be produced by the same manufacturer and be directly interchangeable in common detector base.  The detector base shall have wire leads for a remote LED alarm indicator.
	D. Adequate and reliable primary and 90 hour minimum standby sources of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	E. Detectors shall not be installed until after the construction cleanup of all trades is complete and final.

	2.11      MANUAL RELEASE
	A. The electric manual release switch device shall be hardwired/addressable type and shall require two separate and district actions for operation in order to prevent accidental discharge.  Manual control shall not require a pull of more than 178 newt...
	B. Manual actuation shall bypass the normal time delay and abort functions and shall cause all alarm and shut down devices to operate the same if the system had operated automatically.  Upon operation of the manual pull release switch to the bypass mo...
	C. A manual release switch shall be located at each exit from the protected hazard and shall have an advisory sign.  Devices shall be located and installed or suitably protected so that they are not subject to mechanical, chemical, or other damage.

	2.12      SWITCHES
	A. Description: UL listed or FM Approved listed, where available, 220-V ac or low voltage compatible with controls.  Include contacts for connection to control panel.
	1. Low-Agent Pressure Switches: Pneumatic operation.
	2. Power Transfer Switches: Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	3. Maintenance Switch: Keyed-access switch to prevent false discharge during servicing and system testing.


	2.13      ABORT SWITCH
	A. The abort switch shall be located within the protected area near the means of egress for the area.  The abort switch shall be a momentary contact “dead man” type requiring constant manual pressure to transfer one set of normally open and one set of...
	B. Upon release of abort switch, with the exception of optional time delays, the system shall discharge the containers if the required detection circuits are in alarm condition.
	C. The abort switch shall be supervised and shall indicate trouble condition at the Clean Agent system control panel.
	D. In all cases, the normal and manual emergency control shall override the abort function.

	2.14      ALARM DEVICES
	A. Description: Listed and labeled by an National Recognized Testing Laboratory or FM Approved, low voltage, and surface mounting.  Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System."
	B. Alarm audible and visual signal devices shall operate from the control panel.
	C. Audible and visible pre-discharge alarms shall be provided within the protected area to give positive warning of pending discharge.  The operation of the warning devices shall be continued after agent discharge and until positive action has been ta...
	D. The notification alarm appliances shall be electronic and use solid state components.  Each electronic signal shall provide eight (8) field selectable alarm tones.
	E. Bells: Minimum 6T150-mm6T diameter.  The alarm bell shall operate on 24 volt polarized DC power.  The bell shall be a vibrating unit of modular design.  The unit shall include a polarizing diode to allow supervision of the circuit wires.  The bell ...
	F. Horns: 90 to 94 dBA.
	G. Strobe Lights: Translucent lens, with "FIRE" or similar caption.  The strobe alarm shall have a xenon flash tube, operating on 24 volts DC power and flash rate 1 to 3 per second.  The strobe alarm shall incorporate circuit for synchronized strobe f...
	H. Alarm Horn / Strobe Combination: The combination audible horn with a 15/75 Candella strobe light shall operate on 24 volts polarized DC power to allow supervision of circuit wires.  The horn shall produce a sound level of 87 dBA at 3 m.  Horn and s...
	I. Strobe devices shall be placed outside and above each exit door from the protected space provide advisory sign at each location.

	2.15       ELECTRICAL POWER AND WIRING
	A. Electrical power, wiring, and devices are specified in Division 26.

	2.16      CAUTION/ADVISORY SIGNS
	A. Signs shall be provided to comply with NFPA-2001 and the recommendations of the equipment supplier: Provide a warning signs at each entrance and inside areas protected by clean agents to indicate, "Clean Agent Is Discharging, Do Not Open Doors".
	B. All manual operating devices shall be identified as to the hazard they protect.
	C. Provide flashing light over each entrance to and inside protected areas.
	D. Warning and instruction signs above each abort switch shall be provided.

	2.17      EQUIPMENT INSTRUCTIONS PLATE
	A. Provide engraved instruction plates detailing emergency procedures at each system control panel and at each hazard area manual discharge station/abort switch location.

	2.18      CONDUIT AND WIRING SYSTEM
	A. All wiring systems shall be properly installed in compliance with local codes and system drawings.  Initiating and releasing circuits shall be installed in metallic conduit, and must be installed and kept separate from all other building wiring.  A...
	B. All system components shall be securely supported independent of the wiring.  Runs of conduit and wiring shall be straight, neatly arranged, properly supported, installed parallel and perpendicular to walls and partitions.
	C. The sizes of the conductors shall be those specified by the manufacturer.  Color coded wire shall be used.  All wires shall be tagged at all junction points and shall be free from shorts, earth connections (unless so noted on the system drawings), ...
	D. All wiring shall be installed by qualified individuals, in a neat and workmanlike manner, to conform to the Local Building Code, National Electrical Code, Article 725, and Article 760, except as otherwise permitted for limited energy circuits, as d...
	E. Power shall be supplied to the control unit from a separate dedicated source that will not shut down on system operation.
	F. Provide interconnecting wiring between Clean Agent Extinguishing System Panel, HVAC Equipment System shutdown, and dampers in the ventilation ductwork passing through the hazard.

	2.19      PRESSURE RELIEF VENT
	A. Provide pressure relief vent for protected space to prevent damage to structure upon agent discharge.
	1. Type: Barometric.
	2. Sizing: Per NFPA-2001 based on agent discharge pressure and surrounding structure rating.



	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements, installation tolerances, and other conditions affecting work performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        ELECTRICAL COMPONENTS
	A. The control unit shall be properly installed and readily accessible.
	B. All devices shall be located, installed or suitably protected so that they are not subject to mechanical, chemical or other damage that would render them inoperative.
	C. Adequate and reliable primary and 24 hour minimum standby source of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	D. All devices for shutting down supplementary equipment shall be considered an integral part of the system and shall function with the system operation.
	E. The detectors shall be installed in a professional manner and in accordance with technical data regarding their installation.  Detectors shall not be located near obstruction or air ventilation and cooling equipment that would appreciably affect th...
	F. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect their response characteristics.
	G. All wiring systems shall be properly installed in compliance with local codes and system drawings.
	H. Manual pull stations shall be properly installed, readily accessible, accurately identified, and properly protected to prevent damage.
	I. Power shall be supplied to the releasing control panel from a separate dedicated source that will not be shut down on system operation.

	3.3        HFC 227EA AND HFC 125 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.4        FK-5-1-12 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.5        CLEAN-AGENT PIPING INSTALLATION
	A. Install clean-agent extinguishing piping and other components level and plumb, according to manufacturers' written instructions.
	B. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer's written instructions.
	C. Install extinguishing-agent containers anchored to substrate.
	D. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section "Distribution."
	1. Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.
	2. Support piping using supports and methods according to NFPA 13.
	3. Install seismic restraints for extinguishing-agent containers and piping systems.
	4. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	E. Teflon tape shall be used on the male threads on the pipes to obtain a tight joint.
	F. Install clean-agent extinguishing piping and other components level and plumb and according to manufacturers’ written instructions.
	G. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer’s written instructions.
	H. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section “Distribution,” and in ASME B31.1.
	1. Install valves designed to prevent entrapment of liquid or install pressure relief devices in valved sections of piping systems.
	2. Install seismic restraints for extinguishing-agent containers and piping systems.
	3. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section “Detection, Actuation, and Control Systems,” as required for supervised system application.


	3.6        PIPE SUPPORT AND HANGERS
	A. All piping must be solidly anchored to walls, ceiling structure, floors or columns by angle iron brackets, channels/struts or equivalent brackets where longitudinal or lateral sway may occur.  Particular attention must be paid to the bracing of all...
	B. Pipe support components shall be steel and adequate to support the pipe in response to movements created by changing thermal conditions, and to allow for free and ample movement for contraction except where anchored, thereby preventing excessive st...
	C. Where rod type hangers are permitted for intermediate support between rigid supports, they shall be steel clevis or steel band hangers of the proper size for the supported pipe and with solid bar-type hanger rod.  Hanger rods shall not be subjected...
	D. Grooved pipe, fittings and couplings must be supported and anchored exactly per the manufacturer’s specification.  Installation shall be such as to allow for contraction over the anticipated temperature range and pressure thrusts.  Consideration sh...
	E. Cast iron supports, conduit clamps or “C” clamps shall not be used to support piping.  All parts of the supporting equipment shall be fabricated, assembled and installed so that they will not be disengaged by movement of the supported pipe.  Drilli...
	F. All pipe supports shall be installed to avoid interference with other piping, hangers, electrical conduit, and supports or building structure and equipment.
	G. Supports shall be sufficiently close together to avoid excessive bending stresses from concentrated loads between supports.
	H. Use of concrete inserts or power driven studs shall follow the manufacturer’s specifications.  Consideration should be given to minimum and maximum engagement depths, edge distances, minimum spacing of anchors in the concrete and the quality of the...

	3.7        CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance.
	C. Connect electrical devices to control panel and to building's fire-alarm system.  Electrical power, wiring, and devices are specified in Division 28 Section "Fire-Alarm System."

	3.8        IDENTIFICATION
	A. Identify system components and equipment.  Comply with requirements for identification specified in Division 21 Section "Identification for Fire-Suppression and Equipment."
	B. Identify piping, extinguishing-agent containers, other equipment, and panels according to NFPA 2001.
	C. Install signs at entry doors for protected areas to warn occupants that they are entering a room protected with a clean-agent fire-extinguishing system.
	D. Install signs at entry doors to advise persons outside the room the meaning of the horn(s), bell(s), and strobe light(s) outside the protected space.

	3.9         FIELD QUALITY CONTROL
	A. Comply with operating instructions and procedures of NFPA 2001, Section "Approval of Installations." Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.  All agent storage containers and mounting brackets are securely fastened and discharge nozzles are oriented in such a manner that optimum agent dispersal can be effected.
	2. Inspect extinguishing-agent containers and extinguishing agent, and check mountings for adequate anchoring to substrate.
	3. Test piping pneumatically in a closed circuit for a period of ten (10) minutes at 40 psi.  At the end of 10 minutes, the pressure drop shall not exceed 20 percent of test pressure.
	4. Check electrical systems.
	5. Check enclosure integrity. Comply with NFPA 2001, Section "Enclosure Inspection," and Appendix C, "Enclosure Integrity Procedure."
	6. Perform functional pre-discharge test.
	7. Check remote monitoring operations.
	8. Perform system functional operational test including, EPO, abort, and manual release.
	9. Check control-panel primary power source.
	10. Perform flow test on piping system, using nitrogen or an inert gas to verify that flow is continuous and the piping and nozzles are continuous.

	B. Functional Tests: The complete system shall be functionally tested in the presence of the Owner’s authorized representative and all functions including systems and equipment interlocks must be operational at least 3 days prior to the final acceptan...
	1. The detection devices shall be checked for proper type and location as specified; each detector shall be tested in accordance with the manufacturer's recommended procedures, and test values recorded.
	2. All field circuits shall be free of ground faults and short circuits.  Silencing of alarm shall not affect other auxiliary functions such as air handling or power cutoff.
	3. Check all supervised circuits for proper trouble.
	4. All auxiliary functions such as alarm sounding or displaying devices, remote annunciators, air handling shutdown dampers closing and power shutdown shall be checked for proper operation.
	5. All system and equipment interlocks, such as door release devices, audible and visual devices, equipment shutdowns, local and remote alarms, etc., shall function as required and designed.
	6. Each control panel circuit shall be tested for trouble by inducing a trouble condition into the system.
	7. Verify that the control panel is connected to separate dedicated circuit and labeled properly.  The panel shall be readily accessible and restricted to unauthorized person.
	8. Test a primary power failure in accordance with manufacturers’ specifications with system fully operated on standby power.
	9. Disable each agent storage container release mechanism so that activation of the release circuit does not release agent.
	10. Operate each type of alarm condition on each signal circuit and verify trouble condition at the remote station.
	11. Test a primary power failure in accordance with the manufacturer’s specifications with the system fully operated on standby power.

	C. The following guidelines are for information purposes only and are not intended to replace or restrict the manufacturers’ recommendations.
	1. Fire Suppression contractor shall ascertain that general contractor use the following guidelines in preparation of enclosure:
	a. The room should be in the normal operating condition.  Taping and other nonpermanent methods shall not be allowed.  Any holes, cracks or penetrations leading into or out of the protected areas including pipe chases and wire troughs are effectively ...
	b. All openings that are to be automatically closed on system actuation shall be in their normal open position (doors, fire dampers, hatches, and movable partitions, etc.)
	c. Windows shall have solid weather stripping around all joints.  Glass to frame and frame to wall joints shall be sealed.
	d. All nozzle locations should be checked for obstructions.  All loose papers and light materials that may be moved by the discharge of the agent should be removed.
	e. All wiring systems shall be properly installed in compliance with local codes and the system drawings.
	f. All areas where Clean Agents discharge may stir up dust or debris that could damage equipment shall be vacuumed clean to minimize potential damage.
	g. Adjacent rooms shall be checked to make sure that Extinguishing Agents migrating from the room will not trip adjacent Extinguishing Systems or affect people or equipment.
	h. Operate manual release.  Verify that manual release functions occur accordingly to design specifications.
	i. Operate abort switch circuit.  Verify that abort functions occur according to design specifications.
	j. Operate detection initiation circuits and verify that alarm functions occur according to design and abort switch specifications.
	k. Check each detector for proper response.
	l. Verify that the releasing control panel is connected to dedicated power circuit.
	m. Test a primary power failure in accordance with the manufacturer’s specification with the system fully operated by a standby power.


	D. Perform field-acceptance tests of each clean-agent extinguishing system when installation is complete.  Perform system testing only after hazard-area enclosure construction has been completed and openings sealed.  Comply with operating instructions...
	1. Perform functional pre-discharge test.
	2. Perform system functional operational test.
	3. Check remote monitoring operations.
	4. Check control-panel primary power source.
	5. Perform "puff" test on piping system, using nitrogen.

	E. Correct malfunctioning equipment, and then retest to demonstrate compliance.  Replace equipment that cannot be corrected or does not perform as specified and indicated, then retest to demonstrate compliance.  Repeat procedure until satisfactory res...
	1. Report test results promptly and in writing to Architect and authorities having jurisdiction.

	F. Perform the following field tests and inspections and prepare test reports:
	1. After installing clean-agent extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Sections "Inspection and Test Procedures" and "System Function Tests."  Certify compliance with test parameters.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Tests: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.  Remove malfunctioning units, replace with new units, and retest.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Prepare test and inspection report.

	G. Remove and replace malfunctioning units and retest as specified above.

	3.10       CLEANING
	A. Each pipe section shall be cleaned internally after preparation and before assembly by means of swabbing, using a suitable nonflammable cleaner.  Pipe network shall be free of particulate matter and oil residue before installing nozzles or discharg...

	3.11      SYSTEM FILLING
	A. Preparation:
	1. Verify that piping system installation is completed and cleaned.
	2. Check for complete enclosure integrity.
	3. Check operation of ventilation and exhaust systems.

	B. Filling Procedures:
	1. Fill extinguishing-agent containers with extinguishing agent, and pressurize to indicated charging pressure.
	2. Install filled extinguishing-agent containers.
	3. Energize circuits.
	4. Adjust operating controls.


	3.12      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain clean-agent fire-extinguishing systems.
	B. Training sessions shall include emergency procedures, abort functions, system control panel operation, trouble procedures, supervisory procedures, auxiliary functions and emergency procedures.  Dates and times of the training period shall be coordi...

	3.13      SYSTEM INSPECTIONS
	A. Submit a proposal for two inspections of the system under this contract during the one year warranty period.  The first inspection shall be at the six month interval after system acceptance and the second at the 12 month interval.  In the annual in...
	B. Documents certifying satisfactory system conditions shall be submitted to the Owner’s representative upon completion of each inspection.



	212210 - Water Mist Fire Suppression
	213113 - Electric-Drive, Centrifugal Fire Pumps
	PART 1 – GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Split-case fire pumps.
	2. Fire-pump accessories and specialties.
	3. Flowmeter systems.
	4. Pump test connection

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	2. Division 21 Section “Foam Water Systems.”
	3. Division 21 Section “Controllers for Fire Pump Drivers.”
	4. Division 28 Section “Fire-Alarm System” for alarm devices not specified in this Section.


	C. Performance Requirements.
	D. Seismic Performance: Fire pumps shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	E. Pump Equipment, Accessory and Specialty Pressure Rating: 6T1725 kPa6T minimum unless higher pressure rating is indicated.
	F. Service Factor: A multiplier of an AC motor that, when applied to the rated horsepower, indicates a permissible horsepower loading that can be carried at the rated voltage, frequency and temperature.  For example, the multiplier 1.15 indicates that...
	G. Fire Pump Setting: The fire pump system, when started by pressure drop, shall be arranged as follows:
	1. Jockey Pump Stop Point: Fire pump churn pressure plus suction pressure.
	2. Jockey Pump Start Point: Jockey pump stop minus 0.7 bar.
	3. Fire Pump Stop Point: Fire pump churn pressure plus suction pressure.
	4. Fire Pump Start Point: Fire pump stop point minus 1 bar.


	1.3        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings: For fire pumps, motor drivers, and fire-pump accessories and specialties.  Include plans, elevations, sections, details and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Certified shop test curve showing head capacity and break horsepower of the pump.
	3. Wiring Diagrams:  For power, signal and control wiring.

	C. Seismic Qualification Certificates: For fire pumps, accessories and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Product Certificates: For each fire pump, from manufacturer.
	E. Source quality-control reports.
	F. Field quality-control reports.
	G. Operation and Maintenance Data: For fire pumps to include in operation and maintenance manuals.
	H. Qualification Data: For qualified Installer and professional engineer.
	I. Approved Fire Pump Layout Drawings: Working plans, prepared according to NFPA-13 and NFPA-20, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	J. Welding certificates.
	K. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	L. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include “Contractor’s Material and Test Certificate for Aboveground Piping.”
	M. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals.
	N. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect, Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.4        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility. Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-20, “Standard for Installation of Stationary Pumps for Fire Protection.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. Saudi Building Code.
	5. Local Civil Defense.
	6. Underwriters Laboratories, Inc.
	7. FM Global.

	E. Fire pump equipment including motor shall be listed by UL and approved by FM Global for fire pump service.
	F. The system designer shall be registered, licensed or certified by a state or local authority.
	G. The fire pump motor shall have a nameplate indicating the listed horsepower rating to drive the pump.
	H. Installation personnel shall be qualified or shall be supervised by persons who are qualified in the installation of fire pump systems.  Qualified personnel shall be certified by a nationally recognized fire protection certificate or organization.
	I. The fire pump unit, consisting of the pump, driver and controller shall perform in compliance with NFPA-20 as entire unit. The complete fire pump unit shall be field acceptance tested for proper performance.

	1.5        COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        GENERAL REQUIREMENTS FOR CENTRIFUGAL FIRE PUMPS
	A. Description: Factory-assembled and -tested fire-pump and driver unit.
	B. Base: Fabricated and attached to fire-pump and driver unit with reinforcement to resist movement of pump during seismic events when base is anchored to building substrate.
	C. Finish: Red paint applied to factory-assembled and -tested unit before shipping.

	2.2         HORIZONTALLY MOUNTED, SINGLE-STAGE AND MULTI-STAGE, SPLIT-CASE FIRE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Pump:
	1. Standard: UL 448, for split-case pumps for fire service.
	2. Casing: Axially split case, cast iron with ASME B16.1 pipe-flange connections.
	3. Impeller: Cast bronze, statically and dynamically balanced, and keyed to shaft.
	4. Wear Rings: Replaceable bronze.
	5. Shaft and Sleeve: Steel shaft with bronze sleeve.
	a. Shaft Bearings: Grease-lubricated ball bearings in cast-iron housing.
	b. Seals: Stuffing box with minimum of four rings of graphite-impregnated braided yarn and bronze packing gland.

	6. Mounting: Pump and driver shafts are horizontal, with pump and driver on same base.

	C. Coupling: Flexible and capable of absorbing torsional vibration and shaft misalignment.  Include metal coupling guard.
	D. Driver:
	1. Standard: UL 1004A.
	2. Type: Electric motor; NEMA MG 1, polyphase Design B.
	3. Acceptable Manufacturers:
	a. USA.


	E. Capacities and Characteristics: Indicated on Drawings.

	2.3         FIRE-PUMP ACCESSORIES AND SPECIALTIES
	A. Automatic Air-Release Valves: Comply with NFPA 20 for installation in fire-pump casing.
	B. Relief Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: UL 1478, bronze or cast iron, spring loaded; for installation in fire-suppression water-supply piping.

	C. Inlet Fitting: Eccentric tapered reducer at pump suction inlet.
	D. Outlet Fitting: Concentric tapered reducer at pump discharge outlet.
	E. Hose Valve Manifold Assembly:
	1. Standard: Comply with requirements in NFPA 20.
	2. Header Pipe: ASTM A 53/A 53M, Schedule 40, galvanized steel with ends threaded according to ASME B1.20.1.
	3. Header Pipe Fittings: ASME B16.4, galvanized cast-iron threaded fittings.
	4. Automatic Drain Valve: UL 1726.
	a. Potter-Roemer.
	b. Crocker-Standard.
	c. Guardian.
	d. Approved equal.

	4. Manifold:
	a. Test Connections: Comply with UL 405 except provide outlets without clappers instead of inlets.
	b. Body: Exposed type, brass, with number of outlets required by NFPA 20.
	c. Escutcheon Plate: Brass or bronze; round.
	d. Hose Valves: UL 668, bronze with outlet threaded according to NFPA 1963 and matching local fire-department threads.  Include caps and chains.
	e. Exposed Parts Finish: Chrome plated.
	f. Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."



	2.4         FLOWMETER SYSTEMS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: UL-listed or FM-Approved, fire-pump flowmeter system with capability to indicate flow to not less than 175 percent of fire-pump rated capacity.
	C. Pressure Rating: 6T2400 kPa6T minimum.
	D. Sensor: Annubar probe, orifice plate, or venturi unless otherwise indicated.  Sensor size shall match pipe, tubing, flowmeter, and fittings.
	E. Permanently Mounted Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter.  Include bracket or device for wall mounting.
	1. Tubing Package: 6TDN 6 or DN 106T soft copper tubing with copper or brass fittings and valves.

	F. Portable Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter and with two 6T3.7-m-6T long hoses in carrying case.

	2.5         GROUT
	A. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink and recommended for interior and exterior applications.
	C. Design Mix: 6T34-MPa6T, 28-day compressive strength.
	D. Packaging: Pre-mixed and factory packaged.

	2.6        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire pumps according to UL 448 requirements for "Operation Test" and "Manufacturing and Production Tests."
	1. Verification of Performance: Rate fire pumps according to UL 448.

	B. Fire pumps will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine equipment bases and anchorage provisions, with Installer present, for compliance with requirements and for conditions affecting performance of fire pumps.
	B. Examine roughing-in for fire-suppression piping systems to verify actual locations of piping connections before fire-pump installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        INSTALLATION
	A. Fire-Pump Installation Standard: Comply with NFPA 20 for installation of fire pumps, relief valves, and related components.
	B. Equipment Mounting: Install fire pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	C. Install fire-pump suction and discharge piping equal to or larger than sizes required by NFPA 20.
	D. Fire pumps connected in series shall not shut down automatically for any condition of suction pressure.
	E. Support piping and pumps separately so weight of piping does not rest on pumps.
	F. Install valves that are same size as connecting piping.  Comply with requirements for fire-protection valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	G. Install pressure gages on fire-pump suction and discharge flange pressure-gage tappings. Comply with requirements for pressure gages specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	H. Install piping hangers and supports, anchors, valves, gages and equipment supports according to NFPA 20.
	I. Install flowmeters and sensors. Install flowmeter-system components and make connections according to NFPA 20 and manufacturer's written instructions.
	J. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not factory mounted.  Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.
	K. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	L. The next larger pipe size shall be used as required by the table in NFPA-20 where the pipe between hose valve header and connection to the pump discharge is more than 4.5 m.
	M. Provide minimum of 10 pipe diameter distance from the pump suction flange to the backflow preventer assembly.
	N. Suction and discharge piping shall be tested hydrostatically at not less than  6T13.8 bar6T pressure or  6T3.4 bar6T in excess of maximum system pressure.

	3.3        ALIGNMENT
	A. Align split-case pump and driver shafts after complete unit has been leveled on concrete base, grout has set and anchor bolts have been tightened.
	B. After alignment is correct, tighten anchor bolts evenly.  Fill baseplate completely with grout, with metal blocks and shims or wedges in place. Tighten anchor bolts after grout has hardened.  Check alignment and make required corrections.
	C. Align piping connections.
	D. Align pump and driver shafts for angular and parallel alignment according to tolerances specified by manufacturer.

	3.4         CONNECTIONS
	A. Comply with requirements for piping and valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to pumps and equipment to allow service and maintenance.
	C. Connect flowmeter-system meters, sensors, and valves to tubing.
	D. Connect fire pumps to their controllers.
	E. All electric wiring to the fire pump motor(s) including control (multiple pumps) inter-wiring normal power supply, alternate power supply where provided and jockey pumps shall be checked by the electrical contractor prior to initial startup.

	3.5         FIELD QUALITY CONTROL
	A. Test each fire pump with its controller as a unit.  Comply with requirements for electric-motor-driver fire-pump controllers specified in Division 21 Section "Controllers for Fire-Pump Drivers."
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	C. A copy of the manufacturer’s certified pump test characteristic curve shall be available for comparison with the test results.
	D. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies and equipment installations, including connections, and to assist in testing.

	E. Tests and Inspections:
	1. After installing components, assemblies, and equipment including controller, test for compliance with requirements.
	2. Test according to NFPA 20 for acceptance and performance testing.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Water Level Test: Water level detection test is required for vertical pumps.
	7. Where fire pump is connected to an emergency power or alternate power source, the fire pump shall be tested under both normal power and emergency (or alternate) power sources.

	F. Components, assemblies, and equipment will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable location to dispose of fire-pump test water.  Hoses are for tests only and do not convey to Owner.
	I. The flowmeter reading or discharge pressure shall be recorded and shall be in accordance with the pump manufacturer’s flow performance data.
	J. For electric motors operating at rated voltage and frequency, the ampere demand on each phase shall not exceed the product of the full-load ampere rating times the allowable service factor as stamped on the motor nameplate.
	K. For electric motors operating under varying voltage, the product of the actual voltage and current demand on each phase shall not exceed the product of the rated voltage and rated full-load current times the allowable service factor.
	L. The voltage at the motor shall not vary more than 5 percent below or 10 percent above rated (nameplate) voltage during the test.

	3.6        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.7         DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain fire pumps.



	213400 - Pressure Maintenance Pumps
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Multi-stage, pressure-maintenance pumps.

	B. Related Section:
	1. Division 21 Section "Controllers for Fire-Pump Drivers" for pressure-maintenance-pump controllers.


	1.3        PERFORMANCE REQUIREMENTS
	A. Pump Equipment, Accessory and Specialty Pressure Rating: 7T1200 kPa7T minimum unless higher pressure rating is indicated.

	1.4        SUBMITTALS
	A. Product: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For pumps, accessories, and specialties.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Wiring Diagrams: For power, signal and control wiring.

	C. Field quality-control reports.
	D. Operation and Maintenance Data: For pumps to include in operation and maintenance manuals.

	1.5        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.

	1.6         COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        VERTICAL MULTI-STAGE, CENTRIFUGAL PRESSURE-MAINTENANCE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Factory-assembled and -tested, multistage, barrel-type vertical pump, designed for surface installation with pump and motor direct coupled and mounted vertically.
	C. Pump Construction:
	1. Barrel: Stainless steel.
	2. Suction and Discharge Chamber: Cast iron with flanged inlet and outlet.
	3. Pump Head / Motor Count: Cast iron.
	4. Impellers: Stainless steel, balanced and keyed to shaft.
	5. Pump Shaft: Stainless steel.
	6. Seal: Mechanical type with carbon rotating face and silicon-carbide stationary seat.
	7. Intermediate Chamber Bearings: Aluminum-oxide ceramic or bronze.
	8. Chamber Base Bearing: Tungsten carbide.
	9. O-Rings: EPDM or NBR.

	D. Motor: Single speed with permanently lubricated ball bearings and rigidly mounted to pump head. Comply with requirements in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	E. Nameplate: Permanently attached to pump and indicating capacity and characteristics.

	2.2         MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	1. Motor Sizes: Minimum size as indicated; if not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Electrical Devices and Wiring: Comply with requirements for electrical devices and connections specified in Division 26 Sections.



	PART 3 – EXECUTION
	3.1        EQUIPMENT INSTALLATION
	A. NFPA Standard: Comply with NFPA 20 for installation of pressure-maintenance pumps.
	B. Base-Mounted Pump Mounting: Install pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 7T450-mm7T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Attach pumps to equipment base using anchor bolts.


	3.2        FIELD QUALITY CONTROL
	A. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	B. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Pressure-maintenance pumps will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.3        ADJUSTING
	A. Lubricate pumps as recommended by manufacturer.
	B. Set field-adjustable pressure-switch ranges as indicated.



	213900 - Controllers for Fire-Pump Drivers
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Full-service, reduced-voltage controllers rated 600 V and less.
	2. Controllers for pressure-maintenance pumps.


	1.3        DEFINITIONS
	A. ATS:  Automatic transfer switch(es).
	B. ECM:  Electronic control module.
	C. MCCB:  Molded-case circuit breaker.
	D. N.O.:  Normally open.

	1.4        REFERENCES
	A. Division 21 Section “Electric-Drive Fire Pumps.”
	B. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	C. Division 21 Section “Common Work Results for Fire Suppression.”
	D. Division 21 Section “Facility Fire Suppression Water Service Piping.”

	1.5        PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Fire-pump controllers and alarm panels shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For each type of product indicated.  Include dimensioned plans, elevations, sections, details,and attachments to other work, including required clearances and service spaces around controller enclosures.
	1. Show tabulations of the following:
	a. Each installed unit's type and details.
	b. Enclosure types and details for types other than NEMA 250, Type 2.
	c. Factory-installed devices.
	d. Nameplate legends.
	e. Short-circuit current (withstand) rating of integrated unit.
	f. Features, characteristics, ratings and factory settings of individual overcurrent protective devices.
	g. Specified modifications.

	2. Detail equipment assemblies and indicate dimensions, weights, loads, method of field assembly, components, and location and size of each field connection.
	3. Schematic and Connection Diagrams: For power, signal, alarm, and control wiring and for pressure-sensing tubing.

	C. Qualification Data: For qualified testing agency.
	D. Seismic Qualification Certificates: For each type of product indicated, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Product Certificates: For each type of product indicated, from manufacturer.
	F. Manufacturer's factory test reports of fully assembled and tested equipment.
	G. Source quality-control reports.
	H. Field quality-control reports.
	I. Operation and Maintenance Data: For each type of product indicated to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for setting field-adjustable timers, controls, and status and alarm points.
	2. Manufacturer's written instructions for testing, adjusting, and reprogramming microprocessor-based logic controls.


	1.7        QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of a Nationally Recognized Testing Laboratory.
	B. Source Limitations: Obtain fire-pump controllers and all associated equipment from single source or producer.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with standards of authorities having jurisdiction pertaining to materials and installation.
	E. Comply with NFPA 20 and NFPA 70.
	F. Control equipment shall be listed by UL and approved by FM for electric motor-driven fire pump service.
	G. IEEE Compliance: Fabricate and test enclosed controllers according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. All controllers shall be marked for electric motor driven fire pump service.
	I. Controllers shall be located as close as is practical to the drive motor they control, and shall be within sight of motor.

	1.8        DELIVERY, STORAGE AND HANDLING
	A. Store controllers indoors in clean, dry space with uniform temperature to prevent condensation. Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.

	1.9        PROJECT CONDITIONS
	A. Environmental Conditions:
	1. Ambient Temperature Rating: Not less than 6T5  C6T and not exceeding 6T50  C6T unless otherwise indicated.
	2. Altitude Rating: Not exceeding 6T2011 m6T unless otherwise indicated.


	1.10      COORDINATION
	A. Coordinate layout and installation of controllers with other construction including conduit, piping, fire-pump equipment, and adjacent surfaces.  Maintain required clearances for workspace and equipment access doors and panels.  Ensure that control...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.11      EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Indicating Lights: Two of each type and color of lens installed; two of each type and size of lamp installed.
	2. Auxiliary Contacts: One for each size and type of magnetic contactor installed.
	3. Power Contacts: Three for each size and type of magnetic contactor installed.
	4. Contactor Coils: One for each size and type of magnetic controller installed.
	5. Relay Boards: One for each size and type of relay board installed.
	6. Operator Interface: One microprocessor board(s), complete with display and membrane keypad.



	PART 2 – PRODUCTS
	2.1         FULL-SERVICE CONTROLLERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. General Requirements for Full-Service Controllers:
	1. Comply with NFPA 20 and UL 218.
	2. Listed by a Nationally Recognized Testing Laboratory for electric-motor driver for fire-pump service.
	3. Combined automatic and non-automatic operation.
	4. Factory assembled, wired, and tested; continuous-duty rated.
	5. The panel shall be securely mounted in as a minimum, National Electrical Manufacturer Association (NEMA) Type 2 drip-proof enclosure.
	6. Service Equipment Label: Nationally Recognized Testing Laboratory labeled for use as service equipment.

	C. Method of Starting:
	1. Pressure-Switch Actuated:
	a. Water-pressure-actuated switch and pressure transducer with independent high- and low-calibrated adjustments responsive to water pressure in fire-suppression piping.
	b. System pressure recorder, electric ac driven, with spring backup.
	c. Programmable minimum-run-time relay to prevent short cycling.
	d. Programmable timer for weekly tests.

	3. Magnetic Controller: Soft start type.
	4. Solid-State Controller: Reduced-voltage type.
	5. Emergency Start: Mechanically operated start handle that closes and retains the motor RUN contactor independent of all electric or pressure actuators.

	D. Method of Stopping: Manual shutdown after automatic starting.
	E. Capacity: Rated for fire-pump-driver horsepower and short-circuit-current (withstand) rating shall be 100,000 symmetrical amperes.
	F. Method of Isolation and Overcurrent Protection: Interlocked isolating switch and non-thermal MCCB; with a common, externally mounted operating handle, and providing locked-rotor protection.
	G. Door-Mounted Operator Interface and Controls:
	1. Monitor, display, and control the devices, alarms, functions, and operations listed in NFPA 20 as required for drivers and controller types used.
	2. Method of Control and Indication:
	a. Microprocessor-based logic controller, with multiline digital readout.
	b. Membrane keypad.
	c. LED alarm and status indicating lights.

	3. Local and Remote Alarm and Status Indication:
	a. Controller power on.
	b. Motor running condition.
	c. Loss-of-line power.
	d. Line-power phase reversal.
	e. Line-power single-phase condition.

	4. Audible alarm, with silence push button.
	5. Non-automatic START and STOP push buttons or switches.

	H. Optional Features:
	1. Extra Output Contacts:
	a. One N.O. contact(s) for motor running condition.
	b. One set(s) of contacts for loss-of-line power.
	c. One each, Form C contacts for high and low reservoir level.

	2. Local alarm bell.
	3. Door-mounted thermal or impact printer for alarm and status logs.
	4. Operator Interface Communications Ports: USB, Ethernet, and RS485.

	I. Automatic Transfer Switch (ATS):
	1. Complies with NFPA 20, UL 218, and UL 1008.
	2. Integral with controller as a listed combination fire-pump controller and power transfer switch.
	3. Automatically transfers fire-pump controller from normal power supply to alternate power supply in event of power failure.
	4. Allows manual transfer from one source to the other.
	5. Alternate-Source Isolating and Disconnecting Means:
	a. Integral molded-case switch, with an externally mounted operating handle.
	b. Mechanically interlocked isolation switch and circuit breaker rated at a minimum of 115 percent of rated motor full-load current, with an externally mounted operating handle; circuit breaker shall be provided with non-thermal sensing, instantaneous...
	6. Local and Remote Alarm and Status Indications:
	a. Normal source available.
	b. Alternate source available.
	c. In normal position.
	d. In alternate position.
	e. Isolating means open.

	7. Audible alarm, with silence push button.
	8. Non-automatic (manual, non-electric) means of transfer.
	9. Start generator output contacts.
	10. Timer for weekly generator tests.
	11. Short circuit rating capacity: 100,000 symmetrical amperes.


	2.2        CONTROLLERS FOR PRESSURE-MAINTENANCE PUMPS
	A. Jockey pump controller shall be listed by and approved by FM.
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements for Pressure-Maintenance Pump Controllers:
	1. Type: UL 508 factory-assembled, wired and tested, across-the-line; for combined automatic and manual operation.
	2. Enclosure: NEMA Type 2, drip-proof enclosure.
	3. Factory assembled, wired, and tested.
	4. FINISH: Manufacturer's standard color paint.
	5. Horsepower rated disconnect switch.
	6. Hand-Off-Auto selector-switch to allow manual operation of the pump.
	7. Minimum run timer to prevent short circuiting.
	8. Control circuit transformer with 230 AC secondary.

	D. Rate controller for scheduled horsepower and include the following:
	1. Fusible disconnect switch.
	2. Pressure switch.
	3. Hand-off-auto selector switch.
	4. Pilot light.


	2.3        ENCLOSURES
	A. Fire-Pump Controllers, ATS, Remote Alarm Panels and Low-Suction Shutdown Panels: NEMA 250, to comply with environmental conditions at installed locations and NFPA 20.
	1. Indoor, Dry and Clean Locations: Type 1 (IEC IP10).

	B. Enclosure Color: Manufacturer's standard "fire-pump-controller red".
	C. Nameplates: Comply with NFPA 20; complete with capacity, characteristics, approvals, listings, and other pertinent data.
	D. All controllers and transfer switches shall be marked as “Suitable for Use as Service Equipment” and additional marking as electric fire pump controller.
	J. Optional Features:
	1. Floor stands, 6T305 mm6T high, for floor-mounted controllers.


	2.4        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire-pump controllers according to requirements in NFPA 20 and UL 218.
	1. Verification of Performance: Rate controllers according to operation of functions and features specified.

	B. Fire-pump controllers will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and surfaces to receive equipment, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine equipment before installation.  Reject equipment that is wet or damaged by moisture or mold.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        CONTROLLER INSTALLATION
	A. Install controllers within sight of their respective drivers.
	B. Connect controllers to their dedicated pressure-sensing lines.
	C. All equipment shall be mounted in a substantial manner on a single noncombustible supporting structure.
	D. Wall-Mounting Controllers: Install controllers on walls with disconnect operating handles not higher than 6T2006 mm6T above finished floor, and bottom of enclosure not less than 6T305 mm6T above finished floor unless otherwise indicated.  Bolt unit...
	E. Floor-Mounting Controllers: Install controllers on 6T100-mm6T nominal-thickness concrete bases, using floor stands high enough so that the bottom of enclosure cabinet is not less than 6T305 mm6T above finished floor.  Comply with requirements for c...
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	F. Fire pump controllers shall not be used as junction box to supply other equipment.
	G. Seismic Bracing: Comply with requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	I. Comply with NEMA ICS 15.

	3.3         POWER WIRING INSTALLATION
	A. Install power wiring between controllers and their services or sources, and between controllers and their drivers.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4        CONTROL AND ALARM WIRING INSTALLATION
	A. Install wiring between controllers and remote devices and facility's central monitoring system.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Control-Voltage Electrical Power Cables."
	B. Install wiring between controllers and the building's fire-alarm system.  Comply with requirements specified in Division 28 Section "Digital, Addressable Fire-Alarm System."
	C. Bundle, train, and support wiring in enclosures.
	D. Connect remote manual and automatic activation devices where applicable.

	3.5        IDENTIFICATION
	A. Comply with requirements in NFPA 20 for marking fire-pump controllers.
	B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification in NFPA 20 and as specified in Division 26 Section "Identification for Electrical Systems."

	3.6        FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Inspect and Test each Component:
	a. Inspect wiring, components, connections, and equipment installations.  Test and adjust components and equipment.
	b. Test insulation resistance for each element, component, connecting supply, feeder, and control circuits.
	c. Test continuity of each circuit.

	2. Verify and Test Each Electric-Driver Controller:
	a. Verify that voltages at controller locations are within plus 10 or minus 1 percent of motor nameplate rated voltages, with motors off.  If outside this range for any motor, notify Architect, Construction Manager and Owner before starting the motor(s).
	b. Test each motor for proper phase rotation.

	3. Operational Tests: After electrical circuitry has been energized, start units to confirm proper unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	E. Field Acceptance Tests for Electric-Driven Units:
	1. Do not begin field acceptance testing until suction piping has been flushed and hydrostatically tested and the certificate for flushing and testing has been submitted to Architect, Construction Manager and Owner and authorities having jurisdiction.
	2. Prior to starting, notify authorities having jurisdiction of the time and place of the acceptance testing.
	3. Engage manufacturer's factory-authorized service representative to be present during the testing.
	4. Provide a minimum, no fewer than six automatic and six manual operations shall be performed during the acceptance test.
	5. An electric driven fire pump shall operate for a period of at least 5 minutes at full speed during each of the operations.
	6. The automatic operation sequence of the controller shall start the pump from all provided starting features and shall include pressure switches or remote starting signals.
	7. Tests of engine-driven controllers shall be divided between both sets of batteries.
	8. The selection, size and setting of all overcurrent protective devices, including fire pump controller circuit breaker, shall be confirmed to be in accordance with this standard.
	9. The fire pump shall be started once from each power service and run for a minimum of 5 minutes.
	10. Alternate Power Supply:
	a. On installations with an alternate source of power and an automatic transfer switch, loss of primary source shall be simulated and transfer shall occur while the pump is operating at peak load.
	b. Transfer from normal to alternate source and retransfer from alternate to normal source shall not cause opening of overcurrent protection devices in either line.
	c. At least half of the manual and automatic operations shall be performed with the fire pump connected to the alternate source.


	F. Controllers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.7        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.8        ADJUSTING
	A. Set field-adjustable switches, auxiliary relays, time-delay relays, and timers.
	B. Program microprocessors for required operational sequences, status indications, alarms, event recording, and display features.  Clear events memory after final acceptance testing and prior to Substantial Completion.
	C. Set field-adjustable pressure switches.

	3.9        PROTECTION
	A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's written instructions until enclosed controllers are ready to be energized and placed into service.
	B. Replace controllers whose interiors have been exposed to water or other liquids prior to Substantial Completion.

	3.10       DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain controllers, and to use and reprogram microprocessor-based controls within this equipment.
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	UGENERAL
	SUMMARY
	Section Includes:
	Extinguishing-agent containers.
	Fire Extinguishing agent (Novec 1230).
	Valves and pipes
	Alarm devices.
	Control and alarm panels.
	Accessories.
	Connection devices for and wiring between system components.
	Connection devices for power and integration into building's fire-alarm system.


	REFERENCES
	ASME B31.1    Power Piping
	NFPA 70   National Electric Code
	NFPA 2001 Standard on Clean Agent Fire Extinguishing Systems
	UL 1058 Clean Agent Extinguishing Agents.

	SYSTEM DESCRIPTION
	Engineered system for total flooding of clean agent fire extinguishing agent to discharge.
	Performance requirement: discharge extinguishing agent within 10 seconds and maintain 4.5 - 7 percent concentrate by volume at 21 degrees Celsius for 10 minutes holding time in hazard areas.
	Extinguishing agent concentration in hazard areas greater than 7 percent immediately after discharge or less than 4.5 percent throughout holding time will not be accepted without written authorization from owner and authorities’ having jurisdiction.

	System capabilities: 42.75 bars minimum calculated working pressure and 24.8 bars initial charging pressure.
	Verified Detection: Include devices located in single zone. Sound alarm upon activating single detection device, and discharge extinguishing agent upon actuating second detection device.
	System operating sequence as follows:
	Actuating first detector: Give visual indication on annunciator panel, energize audible alarm, shut down air-condition and ventilating systems serving protected area, release and closed doors in protected area and send signal to fire alarm system.
	Actuating second detector: Give visual indication on annunciator panel, energize audible alarm, shut down power to protect equipment, actuate time delay for extinguishing-agent discharge for 30 seconds, and release extinguishing agent.
	Extinguishing-agent discharge will operate audible alarms and strobe lights.
	Operating manual-release stations will discharge novec-1230 when activated.
	Operating abort switches will delay Novec-1230 discharge while being activated, and switches must be reset to prevent Novec-1230 discharge. Release of switch will discharge Novec-1230.
	Control panel to be installed at the height of 1.5m from finish floor level. Al tees, elbows and nozzle points should be clamped properly. Design discharge: Novec 1230/ clean agent are designed to discharge within 10 sec.


	SUBMITTALS
	Calculation for required weight for Novec 1230 extinguishing agent for each hazardous area application.
	Coordination drawings for hazard-area enclosure, reflected ceiling plans drawn accurately to scale and coordinating penetrations and ceiling mounted items.
	Wiring diagrams
	Drawings and calculations specified above, in required number of set required
	Drawings and calculations
	Installation report
	Test and inspection reports
	Maintenance data for equipment and controls
	Two copies of NFPA 2001 “Standard on Clean Agent Fire Extinguishing Systems.” deliver to Owner’s maintenance personnel.

	QUALITY ASSURANCE
	Manufacturers qualification
	Single Source response
	Provide listing/approval stamp, label or other marking on equipment made to specified standards.
	Comply with requirements that pertain to submittals and approvals material and installation, and inspecting and testing.
	ASME standards: Provide piping and installation and complying with ASME B31.1.
	FM Global Compliance:  Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	NFPA Standards: Provide equipment, components accessories, installation and testing fomplying with NFPA 2001 and NFPA 70.
	UL Compliance:  Provide equipment listed in UL's "Fire Protection Equipment Directory" and UL 1058.
	Listed and Labeling: provide clean agent fire-extinguishing system equipment specified in this section that is listed and labeled.
	The term “Listed” and “Labeled”: as defined in National Electric Code, Article 100.
	Listing and Labeling agency Qualification: a national Recognized Testing Laboratory (NTRL) as defined in OSHA regulation 1910.7


	PROJECT CONDITIONS
	Field measurements: verify dimensions by field measurements.


	UPRODUCTS
	PIPING MATERIALS - GENERAL
	Piping, valves and discharge nozzles, conform to types and standards listed in NFPA 2001.

	PIPES
	Black Steel Pipe:  ASTM A 53, Schedule 80, seamless steel pipe.

	PIPE AND TUBE FITTINGS
	Forged-Steel Socket Welding Fittings:  ASME B16.11, Class 1000.
	Cast Iron fittings are not allowed.

	VALVES
	Brass suitable for intended operations. All gasket, o-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent. Valve shall be protected against mechanical, chemical or other damage.
	Container Valves:  With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	Valves in Sections of Closed Piping and Manifolds:  Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	Valves in Manifolds:  Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	EXTINGUISHING-AGENT CONTAINERS
	Description:  Steel tanks complying with ASME Boiler and Pressure Vessel Code:  Section VIII, for unfired pressure vessels.  Include minimum working-pressure rating that matches system charging pressure, valve, pressure switch, and pressure gage.
	Finish:  Red, enamel or epoxy paint.
	Manifold:  Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	Storage-Tank Brackets:  Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support, maintenance, and tank refilling or replacement.


	FIRE-EXTINGUISHING CLEAN AGENT
	Clean Agent
	NOVEC-1230 complying with NFPA 2001


	DISCHARGE NOZZLES
	Equipment manufacturer's standard one-piece brass or aluminum alloy of type, size, discharge pattern, and capacity required for application.
	Discharge nozzle shall be listed for intended use. Listing criteria shall include flow characteristics, area coverage, height limits and minimum pressure. Discharge orifices and discharge orifice plates and inserts shall be materials that is corrosion...

	CONTROL PANELS
	Description:  UL listed or FM Approved, including equipment and features required for testing, supervising, and operating fire-extinguishing system.
	Power Requirements:  120/240-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.
	Enclosure:  NEMA ICS 6, Type 1, enameled-steel cabinet.
	Mounting: Surface

	Provide supervised circuits for each independent hazard area.
	Provide the following applications
	Manual pull-station circuit.
	Alarm circuit.
	Release circuit.


	Provide the following Control-Panel Features:
	Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	Automatic switchover to standby power at loss of primary power.
	Storage container, low-pressure indicator.

	Annunciator Panel:  Graphic type showing protected, hazard-area plans, as well as locations of detectors and manual stations.  Include lamps to indicate device-initiating alarm, electrical contacts for connection to control panel, and stainless-steel ...
	Standby Power: lead acid or nickel cadmium batteries with capacity to operate system for 72 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery vo...

	MANUAL –RELEASE STATIONS
	Description: UL listed and FM approved, red-finish, “Pull Station,” 120 VAC or low voltage compatible with controls. Include contacts for connection to control panel. Unit can manually discharge clean agent extinguishing agent with operating device t...

	SWITCHES
	Description:  UL listed or FM Approved, where available, with electrical contacts for connection to control panel, 120 VAC or low voltage compatible with controls.
	Pressure Switches; Pneumatic Operation.
	Transfer Switches:  Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	Abort Switches: Countdown timer type, with a  digital readout indicating the number if seconds remaining until system discharge, combined with a  system abort function switch.
	Door Closers:  Magnetic retaining and release device.

	ALARM DEVICES
	Description:  UL listed or FM Approved, low voltage, and surface mounting except where otherwise indicated.
	Bells:  6 inches diameter.
	Horns:  90 to 94 dBA.
	Strobe Lights:  Translucent lens, with "FIRE" or similar caption.

	ELECTRICAL POWER AND WIRING
	Electrical power, wiring, and devices are specified in Division 16.


	UEXECUTION
	EXAMINATION
	Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements that reduce clean agent leakage.include requirements specified installation tolerances and other conditions affecting performance of clean agent...
	Do not proceed with installation unitl unsatisfactory conditions have been corrected.

	PIPING APPLICATIONS
	Provide piping for 1000 psig charging pressure clean agent system, according to material application below.
	Black steel pipe, forged steel fitting with welded joints.

	PIPING INSTALLATION GENERAL
	Install piping adjacent to clean agent storage containers and equipment to allow replacement, service and maintenance.
	Basic piping installation and pipe joining methods are specified in Division 15 plumbing sections.

	CLEAN-AGENT SYSTEM INSTALLATION
	Install system according to the general arrangement indicated for extinguishing-agent storage containers, accessories and control panels.
	Comply with manufacturer’s written instructions and references standards.
	Locate extinguishing agent containers, panels, control and alarm devices where indicated. Other equipment and devices may be located at designer/s discretion, except where otherwise indicated.
	Install extinguishing-agent containers anchored to substrate.
	Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001.
	Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.

	Support piping using supports and methods according to NFPA 2001.
	Install seismic restraints for extinguishing-agent containers and piping systems.
	Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	CONNECTIONS
	Make connections to power supply, system components building fire alarm system and ground.
	Electrical connections, grounding requirement and alarm panels according to NFAP 2001.


	Labeling
	Install labeling on piping, storage containers equipment and alarm panel according to NFPA 2001

	FIELD QUALITY CONTROL
	Installation Inspection
	Comply with operating instructions and procedure of NFPA 2001. Include the following inspections and tests to demonstrate compliance with requirements.
	Check mechanical items.
	Inspect extinguishing agent containers and extinguishing agent and check mountings for adequate anchoring to substrate.
	Check electrical systems.
	Check enclosure integrity. Comply with NFPA 2001
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Perform field acceptance tests of each clean agent fire-extinguishing system when system installation is complete. Perform system testing only after hazard-area enclosure has been completed and openings are sealed. Comply  with operating instructions...
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Field correct malfunctioning equipment, then retest to demonstrate compliance. Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated then retest to demonstrate compliance. Repeat procedure until satis...
	Report test results promptly and in writing to Engineer and authorities having jurisdiction.


	COMMISSIONING
	Startup services: Engage a factory authorized service representative to provide startup service as specified below.
	Preparation: Perform the following final checks before start up
	Test of the piping system is complete
	Check for piping connection leaks
	Check for complete enclosure integrity
	Test operation of safety controls and devices
	Check operation of ventilation and exhaust system.


	Starting Procedures: Follow manufacturer’s written procedure. If no procedure are prescribed by manufacturer, proceed as follows:
	Fill containers with clean agent extinguishing agent and pressurize with dry nitrogen to 2500 psig.
	Install filled extinguishing-agent containers.
	Energize circuits.
	Adjust operating controls.


	DEMONSTRATION
	Services: Engage a factory-authorized service representative to train Owner's maintenance personnel  as specified below:
	Train Owner’s maintenance personnel on procedure and schedule related to startup and shutdown, troubleshooting, servicing and preventive maintenance.
	Review data in the operation and maintenance manual
	Schedule training with owner with at least 7 days advance notice.
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	131100 - Swimming Pools
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pool:
	a. Construction Contractor shall be responsible for design and installation of exterior pool system.
	b. Construction Contractor shall be responsible for submitting and securing necessary approvals and permits, including all expenses for the preparation of any required documentation.


	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete".
	2. Division 04 Section "Unit Masonry."
	3. Division 05 Section "Metal Fabrications".
	4. Division 07 Section "Joint Sealants".
	5. Division 09 Section "Tiling"
	6. Division 22 and 26 Specifications.
	7. Division 31 Section "Earthwork".
	8. Division 33 Section "Water Utility Distribution Piping".

	C. References:
	1. Applicable requirements of the following Specifications and Codes apply to work of this Section:
	a. Local building and health codes.
	b. International Swimming Pool and Spa Code.
	c. American National Standards Institute (ANSI) Publications:
	1) ANSI/APSP-7 “American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins”

	d. American Society for Testing and Materials (ASTM): Publications
	1) A615  "Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement"
	2) C33  “Standard Specification for Concrete Aggregates”
	3) C150  “Standard Specification for Portland Cement“
	4) A36/A36M Standard Specification for Carbon Structural Steel.
	5) D1784 Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated Polyvinyl Chloride (CPVC) Compounds.
	6) D1785 Standard Specification for Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120.
	7) D2564 Standard Specification for Solvent Cements for Polyvinyl Chloride (PVC) Plastic Piping Systems.
	8) D2855 Standard Practice for Making Solvent-Cemented Joints with Polyvinyl Chloride (PVC) Pipe and Fittings.

	e. American Society of Mechanical Engineers (ASME) Publication
	1) “Coding and Labeling”

	f. National Spa and Pool Institute (NSPI): Publications
	1) Minimum Standards for Public Swimming Pools.
	2) Exception:  Diving Board Standards not applicable.

	g. National Fire Protection Association (NFPA) Publication:
	1) 70 "National Electric Code"

	h. ADA-ABA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelin...



	1.3 SYSTEM DESCRIPTION
	A. System shall include:
	1. Provide systems of fully compatible components and construction methods required for complete and operable systems for exterior swimming pool with decking and water features including but not limited to excavation, dewatering of construction area a...
	2. Gunite or shotcrete shell.
	a. Finish Plaster Mix.

	3. Excavating, hauling, backfilling, grading and incidental earthwork in conjunction with the construction of the swimming pool.
	a. Handle and dispose of excess material, regardless of type, character, or composition.

	4. Connections of water and gas to pool equipment.
	5. Connection of motors, pumps, compressors, switches and timers, lights and wiring necessary for interfacing of equipment.
	6. Pool Equipment:
	a. Filter Systems.
	b. Flow Meters.
	c. Water Treatment Systems.
	d. Heaters.
	e. Recirculation Pumps and Motors.
	f. Piping.
	g. Fittings, Lights and Accessories.
	h. Collector Tanks.
	i. Deck Drain System.

	7. All pools shall comply with ANSI/APSP-7 "American National Standard for Suction Entrapment Avoidance in Swimming Pools, Wading Pools, Spas, Hot Tubs and Catch Basins".


	1.4 ACTION SUBMITTALS
	A. General: Submit the following in accordance with Conditions of Contract and Division 01 Specification Sections.
	B. Submit in accordance with Division 01 Section “Submittals” indicating specified items selected for use in project with the following supporting data.
	1. Product Data:
	a. Manufacturer's technical literature with installation and storage instructions for each product specified.
	b. PUMPS: Pump performance curves indicating GPM vs. TDH, maximum efficiency point, and maximum amperage draw, together with current characteristics and service factor of motor.
	c. Manufacturer's descriptive data for:
	1) Piping.
	2) Filters.
	3) Pumps and strainers.
	4) Heaters.
	5) Chemical controller, feeder and storage tank.
	6) Valves.
	7) Gauges, thermometers and flow meters.
	8) Inlets and gratings.


	2. The pool manufacturer shall certify to the Owner that the depth and configuration of the pool is acceptable and compatible with all known safety standards for the manufacturer's designed product.

	C. Shop Drawings:
	1. Submit the following Shop Drawings to Client for approval:
	a. Complete design of swimming pool, including all component parts, attachments, devices, or other work, filtration filter, size, turn-over capacity and supporting calculations.
	b. Foundation plan and details and Sections through pool shall be included.
	c. Mechanical schematic.
	d. Detail for ladder and pool wall interface.

	2. Show all shop erection details.
	3. All Shop Drawings shall be certified and sealed by a Professional Engineer, registered in the state in which project is being submitted.

	D. Samples:
	1. Precast concrete pool coping deck and in pool, one 300mm long section of coping, complete with stenciled depth marking.
	2. Submit three (3) samples of each type and color of tile required.

	E. Quality Control:
	1. Design Data:
	a. Hydraulic Analysis: Engineer's sealed calculations and total dynamic head (TDH) for swimming pool system for equipment other than that specified.
	b. Structural Analysis: Engineer's sealed calculations and analysis for pool concrete design.


	F. At the completion of the work, Construction Contractor shall furnish to the Owner two bound copies of an operation manual.  Minimum content of these manuals shall be:
	1. Operating Instructions.
	2. Equipment Literature with Parts List of all Equipment.
	3. Water Chemistry Procedures.
	4. Suggested Safety Procedures.
	5. Re-painting / Re-finishing Procedures.
	6. Include chemical analysis of source/make-up water supply.
	7. Copies of all manufacturer's warranties.
	8. Test reports.
	9. Sealed Engineer's drawings.
	10. Certificates: From local authorities indicating that pool construction and performance conform to requirements of respective authorities.


	1.5 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For Swimming Pools to include in maintenance manuals. Include data for pool and pool equipment, and warranty information.
	B. Project Record Documents.
	C. Owner's Certificate of Instruction.

	1.7 QUALITY ASSURANCE
	A. All work under this Section must be performed by a Contractor experienced and regularly engaged in building, commercial swimming pools.  Contractors bidding this work must have completed five (5) projects within the past ten years equal to or large...
	B. Pool specification and related pool drawings are to be considered as performance guidelines only meeting minimum requirements which may change as result of local code and health department requirements.
	1. The project Drawings and Specifications supplement each other.  In the event of a conflict, the Specifications shall govern. Piping locations are schematic. Precise locations of piping shall be determined by actual field condition. Fittings are not...
	2. This Contractor shall be responsible for reviewing the complete set of Contract Documents and coordinate work with other trades.

	C. All work under this Section shall be inspected and installed in accordance with all current local and state codes and regulations.
	1. Construction Contractor shall obtain the following:
	a. Board of Health Design Approvals.
	b. Board of Health Inspections and Final Approval.
	c. Structural and Electrical Inspections and Final Approvals on his Portion of the Work.


	D. The standards of these Plans and Specifications are intended to provide the Owner with a low maintenance pool.
	E. Construction Contractor to be responsible for design and installation of pools, including layouts, routing of piping, as well as the proper location and quantities of required accessories.  Responsibilities also include necessary valves, devices, a...
	F. Contractor's design drawings must be sealed and signed by a licensed Engineer registered in State in which project is being constructed.
	G. Contractor shall submit, on his letterhead, a list of all variations and deviations he finds that differ between local code requirements and bid drawings.
	H. At the completion of the work, Construction Contractor shall fill the pool with water and instruct the Owner's operating personnel in the operation of all equipment.

	1.8 PROJECT CONDITIONS
	A. Coordination: Coordinate this work with the work of other Sections to avoid any delay or interference with other work.
	1. Filter room, decks, sealing of joints between pool and deck, fencing and landscaping shall be provided as work by other Sections.
	2. Connection of all pool equipment, starters and switches; grounding of pool, pool equipment, pool lights and niches, and wiring of pool lights shall be performed by Pool Subcontractor from electrical panel in equipment room.
	3. Connection of floor drains, deck drains and hose bibs shall be provided as work of other Sections. Connection of pool heater and heater vent piping in equipment room shall be performed by Contractor.
	4. Provisions for combustion air will be provided as work by other Sections.
	5. Connection of automatic water fill system and fill spout cold water lines from water source in equipment room shall be performed by Pool Subcontractor.

	B. Lines, Grades and Elevations:
	1. The General Contractor shall establish a bench mark for elevations and control points for measurements and layouts. Construction Contractor shall be responsible for lines, grades, and measurements from these points required for the installation of ...

	C. Utilities:
	1. The Contractor shall supply the water required for construction and filling and testing of the pool from permanent accepted system.

	D. Construction Contractor shall test the Owner's natural water supply and furnish and supply start-up chemicals as required for start-up, including chlorine and requirements to balance total alkalinity and calcium hardness, and shall obtain same.

	1.9 WARRANTY
	A. Construction Contractor shall warranty his work against defects in labor and equipment, including paint, for a period from Substantial Completion.  Substantial Completion shall be defined as the date of acceptance by the Owner or initial usage, whi...
	1. Warranty Period: Five years from date of Initial Acceptance or elsewhere indicated.



	PART 2 – PRODUCTS
	PART 2 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	2.1 MATERIALS
	A. Pool Structure – General:
	1. Size of pool shown in Drawings is only proposal; Engineer will decide the actual size and shape.
	2. Horizontal submersible joint sealant shall be polyurethane.
	3. Vertical joint sealant shall be polyurethane.
	4. Tiling:  Tile used in conjunction with surfaces in contact with water shall be furnished and installed by Construction Contractor.
	5. Perimeter and general purpose sealants shall be polyurethane.

	B. Pool Materials:
	1. Concrete:
	a. Definitions:
	1) Gunite: "Dry-mix".  Originally a trade name used to designate a mixture of Portland cement and sand thoroughly mixed dry, passed through a cement gun and conveyed by air through a flexible tube, hydrated at the nozzle and placed by air pressure.
	2) Shotcrete: "Wet-mix".  transit-mix (ready-mix) combination of Portland cement, aggregates and water, pumped in a plastic state to the nozzle, where air is added to place the material.

	b. Materials and mixes for gunite and shotcrete shall conform to Design Criteria & Technical Guidelines and other Standards / Regulations.
	c. Gunite:
	1) Aggregate: ASTM C33, washed sand; clean, hard, sharp particles, well graded in size.
	2) Mix: 1 part cement to 4 1/2 parts of sand based on dry, loose volume (minimum 3,000 psi compressive strength in 28 days).
	3) Portland Cement and Water: As specified hereinafter.

	d. Shotcrete:
	1) Mix Strength: Minimum 5,000 psi compressive strength in 28 days.
	2) Submit design mix and certify material for weight, water content and mixing time.
	3) Portland Cement and Water: As specified hereinafter.

	e. Portland Cement: ASTM C150, Type I or II.
	f. Water: Potable.
	g. Forms: Exterior plywood, Class 1, mill-oiled.
	h. Form Oil: Lacquer or resin type compatible with mill-oil.
	i. Reinforcing Steel: ASTM A615 grade 40 or as approved.
	j. Gauging Wires: 0.027" thick or as approved.

	2. Ceramic Tiling:
	a. Unglazed Ceramic Mosaic tile at Step Nosings.
	b. Provide certification by manufacturer for use in exterior pools.
	c. Pool Tile: Refer to Drawings and Interior Finish Index for size and location or consult with Engineer.
	d. Non-slip unglazed ceramic mosaic tile in color or as shown in Interior Finish Index at step nosings.
	e. Special Tiles:
	1) For main pool deck is stamped concrete in 2 (two) varies pattern, as indicated as per layout drawing design. Mosaic tiles of varies color as per design layout in drawing for pool’s art design at bottom. A visible-color separator tiles between under...

	f. Pool Depth Markings:
	1) 6" x 6" tile with 4" high lettering depth marking in both feet and meters for skim line (smooth) and deck (non-slip), as required by local and state public swimming pool codes.
	2) Special Float Depth Marker, Separator and Special Tiles: Under water sun-bed area separates the level with main pool provision of the items. Special tiles servers as separator of two areas at bottom and it varies depth level. Color, layout & size a...

	g. No Diving Sign Tile: Adjacent to each depth marker, provide international symbol "No Diving" sign tile.
	h. Tile Mortar and Grout: As specified in Division 09 Section “Tiling”.
	i. Sealant and Backup Material: See Division 07 Section “Joint Sealants”.
	j. Precast Concrete Pool Coping: Precast concrete, wet pour, white, 12" wide x minimum 24” long bull nosed coping stone with raised slip resistant pattern on upper surface.  Provide one piece radius corners.

	3. Finish Plaster Mix: White marble, white waterproof cement and bonding agent.

	C. Filter System:
	1. Pressure Filters:
	a. Approved Manufacturers or approved substitution.
	b. Filter Systems: As approved by Engineer for sand filters at flow rates of 20 GPM per square foot of filter area, and comply with applicable code requirements.
	c. Filter or Filter Battery: Stainless steel or fiberglass hi-rate pressure sand filters.
	d. Include with each filter top mounted influent pressure gauge, reading 0 to 60 psi, manual air release valve, multi-port dial valve, backwash site glass and transparent dome top.

	2. Filter Media: Sand, with an effective size of 0.45 to 0.55 mm with uniformity coefficient of 1.6 maximum.
	3. Filter Face Piping:
	a. Pipe, valves and fittings shall make a complete unit or battery from inlet to outlet.
	b. Arrange piping to carry out operations of filtering, backwashing and by-pass of filter for pool draining.
	c. Face Pipe and Fittings: PVC SCH 80 or as approved.


	D. Filter Equipment Room:
	1. Self Contained Filter Equipment Room shall be provided for swimming pools as required per detailed design by Contractor.
	2. Complete self-contained, pre-plumbed filter system enclosed in a fiberglass equipment cabinet. Fiberglass cabinet will have access roof-doors for ease of service and maintenance of equipment. Provide aluminum grate for cross ventilation with fiberg...
	3. All valves, gauges, flowmeters, filters, pumps, chemical feeders and water level controllers are included. The pumps shall be prewired to the electric control panel. Provide prewired motor starter if applicable.  The system shall be tested at the m...
	4. Provide Flow Meters.

	E. Water Treatment System:
	1. Provide the following as per Codes and Standards to meet the requirements.
	a. Chemical Feeder as approved.
	b. Chemicals.
	c. Test Kit.


	F. Pool Heaters:
	1. Size for pool as shown on the Drawings, complete. Design based on maintaining a temperature of 80 PoPF for pool.
	2. Heaters must be A.S.M.E coded and labeled. Furnish in line thermometer with 2PoPF intervals and a minimum range of 60 to 120 PoPF.

	G. Recirculating Pump and Motor:
	1. Pumps:
	a. Pumps of Approved Manufacturers.
	b. Self priming unit with hair and lint strainer capable of delivering the designated GPM at the designated head during the filtering operation without overloading along the full length of the pump curve.

	2. Pump Motors:
	a. Energy efficient, UL listed.
	b. Electrical Characteristics: As shown on Drawings.


	H. Valves and Piping:
	1. Coordinate with Division 22, 26 and 33 and provide piping within filter room, Pool fill line, Filtered water supply piping to pool, Fittings for PVC pipe, Valves and Pipe Joints.
	2. Piping: Polyvinyl chloride (PVC) composition; ASTM D1784 or ASTM D1785, Schedule 40 or 80.
	3. Cement: ASTM D2564.
	4. Provide check and ball valves as required; by same manufacturer when practical.
	5. Valve connections: Suitable for connection of adjoining pipe; of pipe size values.
	6. Hangers and Supports: Sized to project conditions.

	I. Pool Fittings, Lights and Equipment Accessories:
	1. Swimming pool lighting, equipment, grounding and other required electrical installations shall be NEC article 680.
	2. Contractor to revise the electrical drawings per approved detailed design of swimming pool.
	3.  Compatible with pool system components.
	4. Sized to code requirements; ensure proper hydraulic balance.
	5. Provide Floor Inlet, Pool Wall Inlet, Auto Water Level Control, Hydrostat Valve, Hydrostat Tube, Skimmer, Fill Spout, Pool Main Drain Sump, Pool Main Drain Grate and Collector Tank as required per detailed design approved by Engineer. Stainless ste...
	6. Provide Underwater Lights (Coordinate with Section 265100)
	7. Provide Deck Fittings like Stainless Steel Grab Rail, Stainless Steel Ladder, etc as required.
	8. Provide Maintenance Accessories like Vacuum Head, Thermometer, Test Kit, Squeegee, Telescopic Pole, etc.
	9. Provide Safety Accessories like Life Buoy, Throw Line with Floating Ball, Life Hook, Life Hook Pole, Life Hook Pole Adapter, Spine Board with Ties, First Aid Kit, etc.

	J. Deck Drain System:
	1. Deck Drain System from Approved Manufacturers.
	2. Material:
	a. Heavy wall, bondable, non-corrosive PVC
	b. Provide all nailing clips, couplers and fittings, end adapters, clean-out plugs and protective tape over drain surface.


	K. Site Furniture:
	1. Under water sun-bed (sun-bathing area) partly underwater sun-beds along Swimming Pool with a depth of 0.45 to 0.60m of water level.
	2. Common Sun Beds: Located at main pool deck.
	3. Water Falls: Waterfalls Cascading waterfalls. Design as per Drawings.
	4. Gazebo, Aluminum Trellis and Other Shading Structures (Where needed): Located in random areas serves as refuge from heat of sun & pocket area for rest. Refer to Drawings for design.



	PART 3 – EXECUTION
	PART 3 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	3.1 EXAMINATION
	A. Examine areas in which work is to be performed. Report in writing to Owner's Representative all prevailing conditions that will adversely affect satisfactory execution of work. Do not proceed with work until unsatisfactory conditions have been corr...
	B. Starting work constitutes acceptance of the existing conditions and this Contractor shall then, at his expense, be responsible for correcting all unsatisfactory and defective work encountered.

	3.2 PREPARATION
	A. Perform earthwork and dewater excavation in compliance with Division 31 Section “Earthwork”.
	B. Coordinate trench for system as specified in Division 31 Section “Earthwork”, and provide system as specified in Division 33 Section “Water Utility Distribution Piping”.

	3.3 INSTALLATION
	A. Formwork and Reinforcement:
	1. Install form work to lines and profiles shown.  Brace forms for work to prevent movement during concrete placing operations.
	a. Allow other trades sufficient time for installation of equipment and materials which must be fastened to forms.
	b. Clean form surfaces prior to concrete placing operations.
	c. Place reinforcing steel.  Steel shall be free from dirt, rust, oil, paint and mill scale.
	d. Securely wire tie steel at points where bars cross.  Stagger splices and laps.
	e. Install gauging wires to establish thickness of finish work.
	f. After placing pool reinforcing, but before placing concrete, confirm that grounding circuits have been provided by the electrical trades to steel reinforcement, grab rails, and hand rails.  No concrete shall be placed until this requirement has bee...


	B. Concrete:
	1. Placing of Gunite and Shotcrete: Conform to the applicable code requirements.
	2. Gunite:
	a. Mixing: Mix dry in batch mixing machine for a period of not less than 1 minute
	b. Mix and Strength: As specified in Part 2.

	3. Shotcrete:
	a. Mixing Time: Mixing time for materials delivered by ready-mix trucks to the job site shall not exceed two hours or 250 revolutions of the drum, whichever comes first.  When additional water is added, drum shall be rotated a minimum of 30 additional...

	4. Placing Concrete:
	a. Place concrete against original undisturbed soil, thoroughly compacted earth.
	b. Remove all loose, fine aggregate or rebound from surfaces receiving concrete before placing succeeding layers.  Whenever possible, first layer shall entirely cover reinforcing steel to secure it in proper position.
	c. Where new concrete is applied against existing concrete, thoroughly clean the existing surface and drench with water at least twice on the day before placing new concrete.  Surfaces upon which concrete will be applied shall be sufficiently damp to ...
	d. Concrete deposited on vertical surfaces shall be shot at right angle to surface starting at the bottom and continuing upward.  Build up in layers of a thickness that will not slump, allowing sufficient time between placing of layers for initial set...

	5. Finishing:
	a. When thickness and planes outlined by forms and gauging wires have been reached, rod surfaces to true lines.  After rodding, remove gauging wires.  Finish all exposed surfaces to straight and true lines.
	b. Finish: Gun finish as left by nozzle.

	6. Continuously moisture cure for no less than 7 days.

	C. Equipment:
	1. Install all equipment where shown on the Drawings.
	2. Flow Meters: Install in straight run of pipe having a minimum length of 10 pipe diameters upstream and 4 pipe diameters downstream and in a position that can be easily read by operator.
	3. Chemical Feed Injection: Injection points:  Locate downstream from all filter room equipment.

	D. Deck Drain System:
	1. Install deck drain system in strict accordance with manufacturer's recommendations and written instructions.
	2. Grade subsoil, sloping it toward drain location.  Attach nailing clips and place drain over the stakes. Use couplers to ensure a straight even line.  After aligning, nail firmly to stakes.
	3. Insert adapter.  Install Clean-out.  Place concrete and trowel gradual slope to drain.  After concrete has set, install end plug.
	4. Coordinate removal of protective tape with deck finish coating application.

	E. Piping:
	1. Cut all pipe with mechanical cutter without damage to pipe.
	2. Placing and Laying: Inspect pipe for defects before installation.  Clean the interior of pipe thoroughly of foreign matter and keep clean during laying operation.  Pipe shall not be laid in water or when trench conditions are unacceptable as determ...
	3. Threaded Joints: After cutting and before threading the pipe shall be reamed and shall have burrs removed.  Screw joints shall be made with graphite or inert filter and oil or with an approved graphite compound applied to male threads only.  Thread...
	4. Solvent welded joints shall be made in accordance with the manufacturer's printed instructions and the following minimum standards:
	a. Fittings shall fit easily on the pipe before applying cement.  The outer surface area of pipe and inner wall of fitting shall be dry and clean.  Cleaner is to be applied to the outer surface of the pipe and to the inner surface of the fitting.  Cem...
	b. Joints shall remain undisturbed for a minimum of 10 minutes from time of jointing the pipe and fitting.  If necessary to apply pressure to a newly made joint, limit to 10% of rated pipe pressure, during the first 24 hours after the joint has been m...
	c. Full working pressure shall not be applied until the joints have set for a period of 24 hours.
	d. Make provisions for expansion and contraction by way of swing joints or snaking.
	e. Protect plastic pipe from exposure to aromatic hydro-carbons, halogenated hydro-carbons, and most of esters and ketones that attack the material.  Protect all pipe from mechanical damage and long exposure to sunlight during storage.

	5. Install piping without cross connections or inter-connection between distribution supply for drinking purposes and the swimming pool that will permit a backflow of water into the potable water supply.  Pipe openings shall be closed with caps or plu...
	6. Filter Face Piping: Arrange to carry out operations of filtering backwashing and filter draining.
	7. Valve Identification: Label all valves.
	8. Testing and Flushing:
	a. Pressure Piping: After the pipe is laid, the joints completed, and the trench partially backfilled leaving joints exposed for examination, subject new lines to a hydrostatic pressure per code requirements.  Joints shall remain watertight under this...
	b. Gravity Lines: A water test shall be applied to all gravity drain piping system, either in their entirety or in sections.  All openings shall be tightly plugged and each system filled with water and tested with at least a 10 foot head of water.  Wa...
	c. Flushing: Pipelines leading to the pool shall be thoroughly flushed clean with chlorinated water before the pool is filled and placed in use.


	F. Plaster Finish:
	1. Finish concrete surfaces in pool with a wood float finish to a smooth consistent finish acceptable to Owner's Representative.
	2. Fill uneven surfaces and depressions with manufacturer's recommendations.
	3. Wash all pool surfaces thoroughly with a dilute solution of muriatic acid and flush with fresh water to assure a clean surface free of loose materials, dust, and foreign matter.
	4. Plaster Installation: Apply in accordance with manufacturer’s installation instructions.
	5. Tile Installation: Where shown on the Drawings.  Use setting materials and grout in accordance with the requirements specified in Division 09 Section “Tiling”.
	6. Plaster Installation:
	a. Apply in two coats using the double back method

	7. Trowel to a smooth, dense, impervious surface free of stains and of a uniform white color consistency.
	8. Fill pool as plaster work progresses.


	3.4 TILE INSTALLATION
	A. Where shown on Drawings, use setting materials and grout in accordance with Division 09 Section “Tiling”.
	3.5 FIELD QUALITY CONTROL
	A. Gunite Shotcrete Work:
	1. Compressive Strength Test: Take 1 sample for pool floor construction and 1 sample for wall construction but no less than a minimum test per code requirements.
	2. Submit copy of test results to Owner’s Representative.

	B. Water Treatment:
	1. Obtain a chemical analysis of the source/make-up water supply and submit to Owner's Representative.  Include the following:
	a. Total alkalinity/ppm.
	b. Calcium hardness/ppm.
	c. Chlorine/ppm
	d. pH.
	e. Iron.
	f. Copper.

	2. Treat and balance pool water prior to turnover of pool to Owner.

	C. Piping Testing:
	1. After installation and before covering piping, test to minimum 20 PSI pressure for 12 hours.
	2. If necessary, repair leaks and retest. Do not cover piping until proven watertight.
	3. Furnish test results prior to covering piping.

	D. Flushing: Flush completed piping with clean water prior to making final connections.

	3.6 ADJUSTING
	A. Adjust pool system for proper operation through all cycles.

	3.7 CLEANING
	A. Clean pool, equipment and related surfaces. After completing installation, inspect exposed finishes and repair damaged finishes.

	3.8 DEMONSTRATION
	A. Demonstrate proper operation and maintenance of pool system to Owner.
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	142100 - Electric Traction Elevators
	PART1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes electric traction passenger and service elevators.
	B. Related Requirements:
	1. Division 01 Section "Temporary Facilities and Controls" for temporary use of elevators for construction purposes
	2. Division 03 Section "Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring devices in concrete.
	3. Division 04 Section "Unit Masonry" for setting sleeves, inserts, and anchoring devices in masonry and for grouting elevator entrance frames installed in masonry walls.
	4. Division 05 Section "Metal Fabrications" for the following:
	a. Attachment plates and angle brackets for supporting guide-rail brackets
	b. Divider beams.
	c. Hoist beams.
	d. Structural-steel shapes for subsills.
	e. Pit ladders.
	f. Cants in hoist ways made from steel sheet.

	5. Division 05 Section "Pipe and Tube Railings" for railings between adjacent elevator pits
	6. Division 09 painting Sections for field painting of hoist way entrance doors and frames.
	7. Division 09 Section "Tiling and Stone Tiling" for finish flooring in elevator cars
	8. Division 22 Section "Sump Pumps" for sump pumps, sumps, and sump covers in elevator pits.
	9. Division 26 Sections for electrical service for elevators to and including disconnect switches at machine room door / in control closet.
	10. Division 27 Section "Communications Horizontal Cabling" for telephone service for elevators and for Internet connection to elevator controllers for remote monitoring of elevator performance.
	11. Division 28 Section "Digital, Addressable Fire-Alarm System" for smoke detectors in elevator lobbies to initiate emergency recall operation and heat detectors in shafts and machine rooms to disconnect power from elevator equipment before sprinkler...


	1.3 ALLOWANCES
	A. Elevator Car Allowances:  Provide finished passenger and service elevator cars under the Elevator Car Allowance specified in Division 1 Section "Allowances" Allowance includes furnishing and installing the following:
	1. Car wall finishes including trim.
	2. Car floor finishes.
	3. Car ceiling finishes.
	4. Car and hoist way door finishes.
	5. Car door sills
	6. Car light fixtures
	7. Handrails
	8. Cutouts and other provisions for installing elevator signal equipment in cars.


	1.4 DEFINITIONS
	A. Definitions in ASME A17.1/CSA B44 apply to work of this Section.
	B. Service Elevator: A passenger elevator that is also used to carry freight

	1.5 ACTION SUBMITTALS
	A. Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and similar information. Include product data for car enclosures, hoist way entrances, and operation, control, and signal systems.
	B. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.
	C. The elevator shall be designed, supplied, installed, tested and commissioned by a manufactures to the Engineer’s approval.
	D. Shop Drawings:
	1. Include plans, elevations, sections, and large-scale details indicating service at each landing, machine room layout, coordination with building structure, relationships with other construction, and locations of equipment.
	2. Indicate maximum dynamic and static loads imposed on building structure at points of support, and maximum and average power demands.

	E. Samples for Initial Selection: For finishes involving color selection
	F. Point-wise compliance statement to the specifications, duly signed by the manufacturer/ manufacturer authorized representative and by the contractor.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Seismic Qualification Certificates: For elevator equipment, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements

	C. Manufacturer Certificates: Signed by elevator manufacturer certifying that hoist way, pit, and machine room control closet layout and dimensions, as shown on Drawings, and electrical service, as shown and specified, are adequate for elevator system...
	D. Sample Warranty: For special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For elevators to include in emergency, operation, and maintenance manuals and wiring of the Electrical and mechanical system have to be delivered to the owner engineer.
	1. In addition to items specified in Division 1 Section "Operation and Maintenance Data," include  diagnostic and  repair  information available  to  manufacturer's and  Installer's maintenance personnel.

	B. Inspection and Acceptance Certificates and Operating Permits: As required by authorities having jurisdiction for normal, unrestricted elevator use.

	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Generally: Supply loose equipment, spare parts and accessories as required for normal operation and routine maintenance of the systems. Supply is to include, but is not limited to, the following:
	1. Loose Equipment: Operating handles, emergency brake release keys and the like.
	2. Spare Parts: One complete set of main contacts and control coil for each type of power contactor, solid-state PC cards, contacts and control coils for each type of control relay, two each of transistors, diodes, rectifiers, resistors, etc. used in ...
	3. Tools and Accessories: Tools and equipment required for routine checking, maintenance, testing, and control of installations, with appropriate portable measuring and test instruments.

	B. Identification: Parts are to be packed in sealed plastic bags with identifying labels and factory part list numbers.

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications: Elevator manufacturer.
	B. Source Limitations: Obtain elevators from single manufacturer.
	1. Major elevator components, including driving machines, controllers, signal fixtures, door operators, car frames, cars, and entrances, shall be manufactured by single manufacturer.
	2. All Elevator accessories have to be from the manufactures of elevator.


	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle materials, components and equipment in manufacturer's protective packaging. Store materials, components, and equipment off of ground, under cover, and in a dry location

	1.11 COORDINATION
	A. Coordinate installation of sleeves, block outs, elevator equipment with integral anchors, and other items that are embedded in concrete or masonry for elevator equipment. Furnish templates, sleeves, elevator equipment with integral anchors, and ins...
	B. Coordinate locations and dimensions of other work relating to electric traction elevators including pit ladders; sumps and floor drains in pits; entrance subsills; electrical service; and electrical outlets, lights, and switches in hoist ways, pits...

	1.12 WARRANTY
	A. Manufacturer's Special Warranty: Manufacturer agrees to repair, restore, or replace elevator work that fails in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, operation or control system failure, including excessive malfunctions; performances below specified ratings; excessive wear; unusual deterioration or aging of materials or finishes; unsafe conditions; need ...
	2. Warranty Period: 3 year from date of Substantial Completion
	a. 5 years for motors
	b. 3 years for cabined accessories
	c. 3 years for pit accessories
	d. 3 years for control accessories




	PART2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements.

	2.2 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with ASME A17.1/CSA B44.
	B. Accessibility Requirements: Comply with Section 407 in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and with ICC A117.1
	C. Seismic Performance: Elevator system shall withstand the effects of earthquake motions determined according to the Uniform Building Code 1997 Zone 2A and shall comply with elevator safety requirements in ASME A17.1/CSA B44.
	1. The term "withstand" means "the system will remain in place without separation of any parts when subjected to the seismic forces specified and the system will be fully operational after the seismic event."
	2. Provide earthquake equipment required by ASME A17.1/CSA B44.
	3. Elevator Component Importance Factor: 1.5 for the Air Traffic Control Tower elevators and 1.0 for the rest of the project’s elevators.


	2.3 ELEVATORS
	A. Elevator System, General: Manufacturer’s standard elevator systems. Unless otherwise required, manufacturer's standard components shall be used, as included in standard elevator systems and as required for complete system.
	B. Elevator Description:
	1. Group Number: as per the design drawings.
	2. Elevator Numbers: as per the design drawings.
	3. Emergency Elevator Numbers:   as per the design drawings. In general, at least one elevator per each elevator duct shall be connected to emergency supply.
	4. Service Elevator Numbers: as per the design drawings.
	5. Machine Location:  Machine room above hoist way or Hoist way; no machine room are provided as shown on drawings.
	6. Machine Type: Gearless traction according to machine room location and elevator speed.
	7. Motor have to be 3- phase 400V/60 HZ
	8. Accessories of the car have to be 1-Phase 230 V
	9. Rated Load:  as per the design requirements and traffic calculations subject to the Engineer’s approval.
	10. Freight Loading Class for Service Elevator(s): Class A.
	11. Rated Speed: (1.0 m/s) minimum and as per the design requirements.
	12. Operation System: Selective-collective automatic operation for single elevators, while Group automatic operation , Group automatic operation with demand-based dispatching, and Destination-based group automatic operation for multiple elevators (acc...
	13. Auxiliary Operations:
	a. Standby power operation
	b. Standby-powered lowering
	c. Battery-powered lowering
	d. Earthquake Emergency Operation: Comply with requirements in ASME A17.1/CSA B44
	e. Automatic dispatching of loaded car
	f. Nuisance call cancel
	g. Priority service at all floors as per the design drawings/ requirements
	h. Independent service for all cars in group
	i. Loaded-car bypass
	j. Distributed parking

	14. Security Features: Card-reader operation (as required for special floors access to control the operation of the elevators passing through different security zones as per the design drawings/ requirements), Keyswitch operation,   Keypad operation, ...
	15. Hoist way Entrances:

	C. As per specified in design drawing and Subject to compliance with requirements

	2.4 TRACTION SYSTEMS
	A. Elevator Machines: Variable-voltage, variable-frequency, ac-type hoisting machines and solid- state power converters.
	1. Regenerated power have to be absorbed by resistors. (Or As Agreed by client Representative in Site)

	B. Fluid for Hydraulic Buffers: If using hydraulic buffers, use only fire-resistant fluid.
	C. For accident Shock absorption using:
	1. Hydraulic buffers
	2. Zippers
	3. Rubbers

	D. Inserts: Furnish required concrete and masonry inserts and similar anchorage devices for installing guide rails, machinery, and other components of elevator work. Device installation is specified in another Section.
	E. Machine Beams: Provide framing to support elevator hoisting machine and deflector sheaves from the building structure. Comply with Division 05 Section "Metal Fabrications" for materials and fabrication.
	F. Car Frame and Platform: Bolted- or welded-steel units.
	G. Guides: Roller guides or polymer-coated, non-lubricated sliding guides. Provide guides at top and bottom of car and counterweight frames.
	H. The lift contractor is responsible for the following:
	1. Interface unit for fire alarm and BMS (IF FOUND)
	2.  Signs for Motor room
	3. Telephone AND Data link


	2.5 OPERATION SYSTEMS
	A. General: Provide manufacturer's standard microprocessor operation systems as required to provide type of operation.
	B. Group Automatic Operation with Demand-Based Dispatching: Provide reprogrammable group automatic system that assigns cars to hall calls based on a dispatching program designed to minimize passenger waiting time. System automatically adjusts to deman...
	1. Products: Subject to compliance with requirements.

	C. Destination-Based Group Automatic Operation
	1. Products: Subject to compliance with requirements.

	D. Auxiliary Operations: In addition to primary operation system features, provide the following operational features for elevators where required:
	1. Single-Car Standby Power Operation: On activation of standby power, car is returned to a designated floor and parked with doors open.
	2. Car can be manually put in service on standby power, either for return operation or for regular operation, by switches in control panel located at the control room. Manual operation causes automatic operation to cease.
	3. Single-Car Standby-Powered Lowering: On activation of standby power, if car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down.
	4. Single-Car Battery-Powered Lowering: If power fails and car is at a floor, it remains at that floor, opens its doors, and shuts down. If car is between floors, it is lowered to the next floor below, opens its doors, and shuts down. System includes ...
	5. Group Standby Power Operation: On activation of standby power, cars are returned to a designated floor and parked with doors open.  One car is returned at a time, with priority given to loaded cars. If a car cannot be returned after two attempts, i...
	6. Group Standby Power Operation: On activation of standby power, cars are returned, one at a time, to a designated floor and parked with doors open. If a car cannot be returned, it is removed from the system. When all cars have been returned or remov...
	7. Group Battery-Powered Lowering: If power fails, cars that are at a floor remain at that floor, open their doors, and shut down. Cars that are between floors are lowered one at a time to the next floor below, open their doors, and shut down. System ...
	8. Automatic Dispatching of Loaded Car: When car load exceeds 80 percent of rated capacity, doors begin closing.
	9. Nuisance Call Cancel: When car calls exceed a preset number while car load is less than a predetermined weight, all car calls are canceled. Preset number of calls and predetermined weight can be adjusted.
	10. Loaded-Car Bypass: When car load exceeds 80 percent of rated capacity, car responds only to car calls, not to hall calls.
	11. Distributed Parking: When cars are not required for response to calls, they are parked with doors closed and distributed in predetermined zones throughout the building. One zone shall include the main floor and adjacent floors; remaining floors sh...
	12. Independent Service:  Key switch in car-control station removes car from group operation and allows it to respond only to car calls. Key cannot be removed from keys witch when car is in independent service. When in independent service, doors close...
	13. Priority Service: Service is initiated by a keys witch, card reader, or remote switch at designated floors as per the design / operator requirement.
	One elevator is removed from group operation and directed to the floor where service was initiated.
	14. On arriving at the floor, elevator opens its doors and parks and a lighted sign directs passengers to exit elevator. Car is placed in operation by selecting a floor and pressing door close button or by operating keys witch to put car in independen...

	E. Security Features: Provide the following security features, where required.  Security features shall not affect emergency firefighters' service.
	1. Card-Reader Operation: System uses card readers at car-control stations to authorize calls. Security system determines which landings and at what times calls require authorization by card reader. Provide required conductors in traveling cable and p...
	a. Security access system equipment is specified in Division 28 Section "Access Control."

	2. Keys witch Operation: Push buttons are activated and deactivated by security keys witches at car-control stations. Key is removable only in deactivated position.
	3. Keypad Operation: Allows each landing to be restricted or unrestricted.    When a restricted landing button is pressed, a "Restricted Floor" lamp lights and remains lit until landing access code has been entered into a keypad or predetermined time ...
	a. Access codes are programmed at each car operating panel using a security keys witch. Keypad operation can be activated and deactivated by security keyswitch at main landing.



	2.6 DOOR REOPENING DEVICES
	A. Infrared Array: Provide door reopening device with uniform array of 36 or more microprocessor-controlled, infrared light beams projecting across car entrance. Interruption of one or more light beams shall cause doors to stop and reopen.
	B. Doors have to be Reopening when door drive signs maintained Torque.
	C. Nudging Feature: After car doors are prevented from closing for predetermined adjustable time, through activating door reopening device, a loud buzzer shall sound and doors shall begin to close at reduced kinetic energy.

	2.7 CAR ENCLOSURES
	A. As per specified in design drawing and Subject to compliance with requirements

	2.8 HOISTWAY ENTRANCES
	A. Hoist way Entrance Assemblies: Manufacturer's standard horizontal-sliding, door-and-frame hoist way entrances complete with track systems, hardware, sills, and accessories. Frame size and profile shall accommodate hoist way wall construction
	B. Fire-Rated Hoist way Entrance Assemblies: Door and frame assemblies shall comply with NFPA 80 and be listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction based on testing at as close-to-neutral pressur...
	1. Fire-Protection Rating: 1-1/2 hours insert rating.

	C. Materials and Fabrication: As per specified in design drawing and Subject to compliance with requirements

	2.9 SIGNAL EQUIPMENT
	A. General: Provide hall-call and car-call buttons that light when activated and remain lit until call has been fulfilled. Fabricate lighted elements with LEDs.
	B. Car-Control Stations: Provide manufacturer's standard recessed car-control stations. Mount in return panel adjacent to car door unless otherwise required.
	1. Mark buttons and switches for required use or function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	C. Swing-Return Car-Control Stations: Provide car-control stations mounted on rear of hinged return panel adjacent to car door and with buttons, switches, controls, and indicator lights projecting through return panel but substantially flush with face...
	1. Mark buttons and switches for function. Use both tactile symbols and Braille.
	2. Provide "No Smoking" sign matching car-control station, either integral with car-control station or mounted adjacent to it, with text and graphics as required by authorities having jurisdiction.

	D. Emergency Communication System: Two-way voice communication system, with visible signal, which dials preprogrammed number of monitoring station and does not require handset use.  System is contained in flush-mounted cabinet, with identification, in...
	E. Firefighters' Two-Way Telephone Communication Service: Provide flush-mounted cabinet in each car and required conductors in traveling cable for firefighters' two-way telephone communication service specified in Division 28 Section “Digital, Address...
	F. Car Position Indicator: Provide illuminated, digital-type car position indicator, located above car door or above car-control station. Also, provide audible signal to indicate to passengers that car is either stopping at or passing each of the floo...
	G. Hall Push-Button Stations: Provide one hall push-button station at each landing for each single elevator or group of elevators, but not less than one station for each four elevators in a group.
	1. Provide manufacturer's standard wall-mounted units.
	2. Equip units with buttons for calling elevator and for indicating desired direction of travel. For destination based systems, provide a signaling system to verify floor selection, where destination registration is required, and to direct passengers ...
	3. Provide telephone jack in each unit for firefighters' two-way telephone communication service specified in Division 28 Section "Digital, Addressable Fire-Alarm System."

	H. Standby Power Elevator Selector Switches: Provide switches, as required by ASME A17.1/CSA B44. Adjacent to switches, provide illuminated signal that indicates when normal power supply has failed.
	I. Fire-Command-Center Annunciator Panel: Provide panel containing illuminated position indicators for each elevator, clearly labeled with elevator designation; include illuminated signal that indicates when elevator is operational and when it is at t...
	J. Emergency Pictorial Signs: Fabricate from materials matching hall push-button stations, with text and graphics as required by authorities having jurisdiction, indicating that in case of fire, elevators are out of service and exits should be used in...

	2.10 FINISH MATERIALS
	A. As per specified in design drawing and Subject to compliance with requirements

	2.11 CENTRAL MONITORING SYSTEM
	A. Generally: Provide a central monitoring system capable of monitoring all the operational functions and record the events. System shall be able to monitor elevators, escalators, moving walkways, dumbwaiters and any other specified conveying system. ...
	B. System shall use an open protocol and architecture to which conveying systems manufacturers shall comply in terms of integration, interface, and real-time monitoring capability of operational functions and recording the events. System shall be capa...
	C. The system shall be capable of ensuring, at least, the following features:
	D. System shall consist, in addition to the central equipment, of workstations (number depending on manufacturer’s standard), etc.
	E. Interfacing: Proposed system shall be capable of interfacing with all existing equipment. Inter- facing points shall be identified.
	F. Integration: Manufacturer shall provide software integration, as an option, from the central monitoring system to the proposed BMS (IF FOUND).
	G. BMS (IF FOUND) interface: Elevators central monitoring system shall interface to the Management Level Network through a BACnet/IP to third party gateway. The gateway shall be provided by the elevators supplier and shall be connected into the Manage...
	The BMS (IF FOUND) contractor shall obtain a list of the BACnet object IDs/names from the elevators supplier.

	2.12 SAFETY EQUIPMENT
	A. Over Travel: Over travel limit switches shall be provided at the top and bottom of the terminal landings, to disconnect the power supply and apply brakes to bring the car to safe stop position in the event of an over travel in either direction.
	B. Evacuation Devices: Provision shall be made to move the car automatically and / or manually from the controller, to a nearest landing in either direction (depending on load conditions) to facilitate evacuation of passengers during the power failure.
	C. Fireman Emergency Operation: Fireman emergency operation key switch shall be installed near the entrance on the main landing and shall operate any one of the elevators under conditions of emergency, in the event of fire.
	D. Fire Detection Operation: A potential free contact provided in each lift controller to be connected to the building Fire Alarm System that will initiate all lifts to ground with open doors and shut down in case of a fire.


	PART3 - EXECUTION
	3.1 EXAMINATION
	A. Examine elevator areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	Examine hoist ways, hoist way openings, pits, and machine rooms as constructed; verify critical dimensions; and examine supporting structure and other conditions under which elevator work is to be installed.
	B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's written instructions.

	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing: On completion of elevator installation and before permitting elevator use (either temporary or permanent), perform acceptance tests as required and recommended by ASME A17.1/CSA B44 and by governing regulations and agencies.
	B. Operating Test: Load each elevator to rated capacity and operate continuously for 30 minutes over full travel distance, stopping at each level and proceeding immediately to the next. Record temperature rise of elevator machine during 30-minute test...
	C. Advise Owner, Construction Manager, and authorities having jurisdiction in advance of dates and times that tests are to be performed on elevators.

	3.4 PROTECTION
	A. Temporary Use: Comply with the following requirements for each elevator used for construction purposes:
	1. Provide car with temporary enclosure, either within finished car or in place of finished car, to protect finishes from damage.
	2. Provide strippable protective film on entrance and car doors and frames.
	3. Provide padded wood bumpers on entrance door frames covering jambs and frame faces.
	4. Provide other protective coverings, barriers, devices, signs, and procedures as needed to protect elevator and elevator equipment.
	5. Do not load elevators beyond their rated weight capacity.
	6. Engage elevator Installer to provide full maintenance service. Include preventive maintenance, repair or replacement of worn or defective components, lubrication, cleanup, and adjustment as necessary for proper elevator operation at rated speed and...
	7. Engage elevator Installer to restore damaged work, if any, so no evidence remains of correction.  Return items that cannot be refinished in the field to the shop, make required repairs and refinish entire unit, or provide new units as required.


	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate, adjust, and maintain elevator(s).
	B. Check operation of elevator with Owner’s personnel present before date of Substantial Completion and again not more than one month before end of warranty period. Determine that operation systems and devices are functioning properly.

	3.6 MAINTENANCE
	A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 36 months' full maintenance by skilled employees of elevator Installer. Include monthly preventive maintenance, repair, or replacement of worn or de...
	1. Perform maintenance during normal working hours.
	2. Include 24-hour-per-day, 7-day-per-week emergency callback service with response time of two hours or less.




	210513 - Common Motor Requirements for Fire Suppression Equipment
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and installed at equipment manufacturer's factory or shipped...

	1.3 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:
	1. Motor controllers.
	2. Torque, speed and horsepower requirements of the load.
	3. Ratings and characteristics of supply circuit and required control sequence.
	4. Ambient and environmental conditions of installation location.



	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.
	B. Comply with IEEE 841 for severe-duty motors.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40  C and at altitude of 7T1000 m7T above sea level.
	B. Capacity and Torque Characteristics: Sufficient to start, accelerate and operate connected loads at designated speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate ratings or considering ...

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor:  1.15.
	D. Multi-Speed Motors: Variable torque.
	1. For motors with 2:1 speed ratio, consequent pole, single winding.
	2. For motors with other than 2:1 speed ratio, separate winding for each speed.

	E. Multi-Speed Motors: Separate winding for each speed.
	F. Rotor: Random-wound, squirrel cage.
	G. Bearings: Re-greasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	H. Temperature Rise: Match insulation rating.
	I. Insulation: Class F.
	J. Code Letter Designation:
	1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
	2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

	K. Enclosure Material: Cast iron for motor frame sizes 324T  and larger; rolled steel for motor frame sizes smaller than 324T .

	2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS
	A. Motor Used with Reduced-Voltage and Multi-Speed Controllers: Match wiring connection requirements for controller with required motor leads.  Provide terminals in motor terminal box, suited to control method.
	B. Motor Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.
	1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width modulated inverters.
	2. Energy and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
	3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
	4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

	C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	1. Permanent-split capacitor.
	2. Split phase.
	3. Capacitor start, inductor run.
	4. Capacitor start, capacitor run.

	B. Multi-Speed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device shall automatically reset whe...


	PART 3 -  EXECUTION (NOT USED)

	210517 - Sleeves and Sleeve Seals for Fire-Suppression Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems.”
	4. Division 21 Section “Fire-Suppression Standpipes.”
	5. Division 21 Section “Electrical Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 – PRODUCTS
	2.1 SLEEVES
	A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.
	B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded steel collar; zinc coated.
	C. Galvanized Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
	D. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped and smooth outer surface with nailing flange for attaching to wooden forms.

	2.2 SLEEVE-SEAL SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	2. Pressure Plates: Carbon steel or Stainless steel.
	3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating or Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Presealed Systems.

	B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab or wall.  Unit has plastic or rubber waterstop collar with center opening to match piping OD.

	2.4 GROUT
	A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink; recommended for interior and exterior applications.
	C. Design Mix: 6T34.5-MPa6T, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.


	PART 3 – EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 6T25-mm6T annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs and concrete walls as new slabs and walls are constructed.
	1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves.
	2. Cut sleeves to length for mounting flush with both surfaces.
	a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet areas 6T50 mm6T above finished floor level.

	3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal system.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 6T6.4-mm6T annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants appropriate for size, depth, and location of joint. Comply with requirements for sealants specified in Division 07 Section "Joint Sealants."

	E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for firestopping specified in Division 07 Section "P...

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size.  Position piping in center of sleeve.  Center piping in penetration, assemble sleeve-seal system components, and install in annu...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.

	3.4 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls Above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves and Galvanized-steel-pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping 6TDN 1506T and Larger: Galvanized-steel wall sleeves with sleeve-seal system and Galvanized-steel-pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 6T25-mm6T annular clear space between piping and sleeve for installing sleeve-seal system.


	3. Concrete Slabs above Grade:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-pipe sleeves.

	4. Interior Partitions:
	a. Piping Smaller than 6TDN 1506T: Galvanized-steel-pipe sleeves.
	b. Piping 6TDN 1506T and Larger: Galvanized-steel-sheet sleeves.





	210518 - Escutcheons for Fire-Suppression Piping
	PART 1 – GENERAL
	1.1   RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler Systems.”
	2. Division 21 Section “Foam-Water Systems.”
	3. Division 21 Section “Fire-Suppression Standpipes.”
	4. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	5. Division 21 Section “Electric Drive, Centrifugal Fire Pumps.”


	1.3 SUBMITTALS
	A. Product Data: For each type of product indicated.

	PART 2 - PRODUCTS
	2.1 ESCUTCHEONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and setscrew fastener.
	C. One-Piece, Deep Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and spring-clip fasteners.
	D. One-Piece, Stamped Steel Type: With chrome-plated finish and spring-clip fasteners.
	E. Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with concealed hinge and setscrew.
	F. Split-Plate, Stamped Steel Type: With chrome-plated finish, concealed and exposed-rivet hinge and spring-clip fasteners.

	2.2 FLOOR PLATES
	A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
	B. Split-Casting Floor Plates: Cast brass with concealed hinge.


	PART 3 – EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings and finished floors.
	B. Install escutcheons with ID (inside diameter) to closely fit around pipe, tube, and insulation of piping and with OD (outside diameter) that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
	b. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	d. Bare Piping in Unfinished Service Spaces:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.
	e. Bare Piping in Equipment Rooms:
	1) One-piece, cast-brass or split-casting brass type with polished, chrome-plated finish.
	2) One-piece, stamped-steel type or split-plate, stamped-steel type with concealed hinge.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor-plate type.


	3.2 FIELD QUALITY CONTROL
	A. Replace broken and damaged escutcheons and floor plates using new materials.



	210520 - Hangers and Supports for Fire Protection Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Pipe rings.
	4. Concrete anchors.
	5. Fasteners.
	6. Pipe stands.
	7. Equipment supports.
	8. Hanger rods.

	B. Related Sections:
	1. Division 21 Section “Wet Pipe Sprinkler Systems.”


	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Utilize an installer having demonstrated experience on projects of similar size and complexity and possessing documentation proving successful completion of sprinkler system training.
	B. Hangers and supports for fire protection piping shall be listed and labeled by Underwriters Laboratories and FM Global.
	C. Steel pipe hangers and supports shall have the manufacturer’s name, part number, and applicable size stamped in the part itself for identification.
	D. Hangers and supports shall be designed and manufactured in conformance with MSS SP 58.
	E. Supports for sprinkler piping shall be in conformance with NFPA 13.
	F. Regulatory Requirements and Approvals: Provide hangers and supports that comply with requirements of the following:
	1. NFPA 13, “Standard for the Installation of Sprinkler Systems.”
	2. NFPA 14, “Standard for the Installation of Standpipe and Hose Systems.”
	3. NFPA 2001, “Clean Agent Fire Extinguishing Systems.”
	4. NFPA 11, “Deluge Foam-Water Sprinkler Systems and Foam-Water Spray Systems.”
	5. NFPA-16, “Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.

	G. Certifications: Provide letters of certification as follows.
	1. Installer will utilize skilled workers holding a trade qualification license or equivalent or apprentices under the supervision of a licensed tradesperson.

	H. The components of hanger assemblies that directly attach to the pipe or to the building structure except steel hanger rods shall be listed by UL and approved by FM Global.
	I. Non-ferrous components that have been proven by fire tests to be adequate for hazard application shall be listed for the purpose.
	J. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer / supplier but in no case less than one year ...

	1.4 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings, include rated capacities and include section modules information for trapeze hangers.
	B. Shop Drawings: All hanger types and locations shall be indicated on the shop drawings.

	PART 2 – PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	2.2 HANGERS AND SUPPORT PIPING
	A. Trapeze Hangers:
	1. The minimum size of steel angle or pipe span between purlins or joists shall be such that section modulus shall not exceed section modulus of trapeze member as shown in the NFPA-13.

	B. The trapeze member shall be secured to prevent slippage.
	C. All components of each hanger assembly that attaches to the trapeze member shall be sized to support the suspended sprinkler pipes in accordance with NFPA-13.
	D. Any other sizes or shapes giving greater section modulus shall be acceptable.

	2.3 HANGER RODS
	A. Hanger rods shall be of 8mm diameter for pipes 25-100 mm diameter and 13 mm diameter for pipes 150 – 250 mm diameter except where pitch of the branch line pipes is 150 mm in 300 mm or greater.

	2.4 FASTENERS IN CONCRETE
	A. The listed inserts in concrete and listed post-installed anchors to support hangers shall be used for mains and branch lines.
	B. Post-installed anchors shall not be used in cinder concrete except for branch lines where the post-installed anchors are alternated with through-bolts or hangers attached to beams.
	C. Post-installed anchors shall be installed in a horizontal position in the sizes of concrete beams.
	D. Holes for post-installed anchors in the side of beams shall be above the centerline of the beam or above the bottom reinforcement steel rods.
	E. Holes for post-installed anchors used in the vertical position shall be drilled to provide uniform contact with the shield over its entire circumference.
	F. The depth of the post-installed anchor hole shall not be less than specified for the type of shield used.

	2.5 POWDER DRIVEN STUDS
	A. Powder-driven studs, welding studs and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increase couplings shall be attached directly to the powder-driven studs.

	2.6 FASTENERS IN STEEL
	A. Powder-driven studs, welding studs, and the tools used for installing these devices shall be listed.
	B. Pipe size, installation position and construction material into which they are installed shall be in accordance with individual listings.
	C. Increaser couplings shall be attached directly to the powder-driven studs or welding studs.
	D. Welding studs or other hanger parts shall not be attached by welding to steel less than U.S. Standard, 12 gauge 7T2.78 mm7T.

	2.7 COPPER TUBING SUPPORTS
	A. Hangers shall be sized to fit copper tubing outside diameters.
	1. Adjustable steel swivel ring (band type) hanger.
	2. Malleable iron ring hanger, B-Line B3198RCT or hinged ring hanger.
	3. Malleable iron split-ring hanger with eye socket.
	4. Adjustable steel clevis hanger.


	2.8 ACCESSORIES
	A. Hanger rods shall be threaded at both ends or continuous threaded rods of circular cross section.  Use adjusting locknuts at upper attachments and hangers.  No wire, chain, or perforated straps are allowed.

	2.9 FLEXIBLE SPRINKLER HOSE FITTINGS
	A. Listed flexible sprinkler hose fittings and their anchoring components intended for use in installations connecting the sprinkler system piping to sprinklers shall be installed in accordance with the requirements of the listing, including any insta...
	B. Where flexible hose fittings exceed 1.83 m in length and are supported by a suspended ceiling a hanger(s) attached to the structure shall be required to ensure that the maximum unsupported length does not exceed  7T1.83 m7T.
	C. Where flexible sprinkler hose fittings are used to connect sprinklers to branch lines in suspended ceilings, a label limiting relocation of the sprinkler shall be provided on the anchoring component.
	D. Relocation of flexible sprinkler hose fittings shall only be performed by qualified and licensed individuals.


	PART 3 – EXECUTION
	3.1 HANGERS
	A. Sprinkler piping shall be substantially supported from the building structure, which must support the added load of the water-filled pipe plus a minimum of 7T114 kg7T applied at the point of hanging, except when pipes are supported in accordance wi...
	B. Trapeze hangers shall be used where necessary to transfer loads to appropriate structural members.
	C. Powder-driven studs shall not be used in steel of less than 19mm total thickness.
	D. Fasteners used to support sprinkler system piping shall not be attached to ceiling of gypsum or other similar soft material.
	E. Hangers for supporting copper or steel sprinkler pipes shall be either galvanized or provided with insulating materials.
	F. Sprinkler pipes shall be supported either from the building structure or from the ductwork supports when sprinkler pipes are installed below ductwork provided the ductwork supports are capable of supporting ductwork and load specified in the Paragr...
	G. Distance between a hanger and the centerline of an upright sprinkler shall not be less than 65mm.
	H. Do not support piping from other pipes, ductwork or other equipment that is not in building structure.
	I. The unsupported length between the end sprinkler in a pendent position or drop nipple and the last hanger on the branch line shall not be greater than  7T305 mm7T for steel pipe or  7T152 mm7T for copper pipe.
	J. The cumulative horizontal length of an unsupported armover to a sprinkler, sprinkler drop, or sprig shall not exceed  7T610 mm7T for steel pipe or  7T305 mm7T for copper tube or armover to sprinkler in the pendent portion when the system pressure e...

	3.2 SUPPORT OF RISERS
	A. Risers shall be supported by riser clamps or by hangers located on the horizontal connections within  7T610 mm7T of the centerline of the riser.
	B. Riser clamps supporting risers by means of set screws shall not be used.
	C. Riser clamps anchored to walls using hanger rods in the horizontal position shall not be permitted to vertically support risers.

	3.3 MULTI-STORY BUILDINGS
	A. In multistory buildings, riser supports shall be provided at the lowest level, at each alternate level above, above and below offsets and at the top of the riser.
	B. Supports above the lowest level shall also restrain the pipe to prevent movement by an upward thrust where flexible fittings are used.
	C. The risers offset and/or do not rise from the ground, the first ceiling level above the offset shall constitute the first level of riser support.
	D. Distance between supports for risers shall not exceed  7T7.6 m7T.

	3.4 PIPE STANDS
	A. Pipe stands shall be sized to support a minimum of 5 times the weight of the water-filled pipe, plus 7T114 kg7T.
	B. Where pipe stands are utilized, they shall be approved.

	3.5 CONCRETE INSERTS
	A. Provide inserts for placement in formwork before concrete is poured.
	B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete beams.
	C. Where concrete slabs form finished ceilings, provide inserts to be flush with slab surface.
	D. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 100mm.

	END OF SECTION 210520


	210548 - Vibration and Seismic Controls
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section
	1.2 DESCRIPTION
	A. Water based fire protection systems shall be protected against damage from earthquakes.  Earthquake bracing and restraints on the piping shall be installed such that spray pattern of the sprinklers are not obstructed.
	B. Listed flexible pipe couplings joining grooved end pipe shall be provided as flexure joints to allow individual sections of piping 6T65 mm6T or larger to move differentially with the individual sections of the building to which it is attached.  Cou...
	C. Flexible couplings for drops to hose lines, rack sprinklers, and mezzanines shall be installed regardless of pipe sizes as follows:
	1. Within 6T610 mm6T of the top of the drop.
	2. Within 6T610 mm6T above the uppermost drop support attachment, where drop supports are provided to the structure, rack, or mezzanine.
	3. Within 6T610 mm6T above the bottom of the drop where no additional drop support is provided.
	4. An approved seismic separation assembly shall be installed where sprinkler piping, regardless of size, crosses building seismic separation joints at ground level and above.  Seismic separation assemblies shall consist of flexible fittings or flexib...


	1.3 SUMMARY
	A. This Section includes the following:
	1. Restraining braces.
	2. Factory finishes.


	1.4 DEFINITITIONS
	A. UBC:  Uniform Building Code.
	B. SDB:  Seismic Design for Building.
	C. SBC:  Saudi Building Code.
	D. ICC ES:  ICC Evaluation Service.

	1.5 PERFORMANCE REQUIREMENTS
	A. Seismic-Restraint Loading:
	1. Site Class as Defined in the UBC:  Seismic zone.


	1.6 SUBMITTALS
	A. Refer to Division 01 Section “Submittal Procedure”.
	B. Product Data: For the following:
	1. Include rated load, rated deflection and overload capacity for each vibration isolation device.
	2. Illustrate and indicate style, material, strength, fastening provision and finish for each type and size of seismic-restraint component used.
	a. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an evaluation service member of ICC-ES, UBC or SDB and an agency acceptable to Local Civil Defense.
	b. Annotate to indicate application of each product submitted and compliance with requirements.


	C. Delegated-Design Submittal: For vibration isolation and seismic-restraint details indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible fo...
	1. Design Calculations: Calculate static and dynamic loading due to equipment weight and operation, seismic forces required to select vibration isolators, seismic restraints, and for designing vibration isolation bases.
	2. Seismic-Restraint Details:
	a. Design Analysis: To support selection and arrangement of seismic restraints.  Include calculations of combined tensile and shear loads.
	b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the restrained items and to the structure. Show attachment locations, methods and spacings.  Identify components, list their strengths, and indicate directions and v...
	c. Pre-Approval and Evaluation Documentation: By an evaluation service member of Uniform Building Code or Seismic Design for Buildings and an agency acceptable to Local Civil Defense, showing maximum ratings of restraint items and the basis for approv...


	D. Welding certificates.
	E. Qualification Data: For professional engineer and testing agency.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to Loca...
	B. Comply with seismic-restraint requirements in the Saudi Building Code and NFPA 13 unless requirements in this Section are more stringent.
	C. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall bear anchorage preapproval by another agency acceptable to Local Civil Defense, showing maximum seismic-restraint ratings.  Ratings based on independen...
	E. Comply with all the seismic bracing and earthquake protection requirements of NFPA-13, “Standard for the Installation of Sprinkler Systems.”
	F. Uniform Building Code.
	G. Seismic Design For Building.
	H. Saudi Building Code.
	I. Local Civil Defense.

	PART 2 – PRODUCTS
	2.1 SEISMIC-RESTRAINT DEVICES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work.
	B. General Requirements for Restraint Components: Rated strengths, features, and applications shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
	1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of components shall be at least four times the maximum seismic forces to which they will be subjected.

	C. Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end and other matching components and wi...
	D. Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod.
	E. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings, and matched to type and size of anchor bolts and studs.
	F. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	G. Resilient Isolation Washers and Bushings: One-piece, molded, oil and water-resistant neoprene, with a flat washer face.
	H. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications.  Select anchor bolts with strength required for anchor and as tested according to ...
	I. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for inte...

	2.4 FACTORY FINISHES
	A. Finish:
	1. Manufacturer's standard prime-coat finish ready for field painting.
	2. Manufacturer's standard paint applied to factory-assembled and -tested equipment before shipping.
	a. Powder coating on springs and housings.
	b. All hardware shall be galvanized.  Hot-dip galvanized metal components for exterior use.
	c. Baked enamel or powder coat for metal components on isolators for interior use.
	d. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate capacity range.



	PART 3 – EXECUTION
	3.1 EXAMINATION
	A. Examine areas and equipment to receive vibration isolation and seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	B. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.
	C. Provide minimum of 50 mm clearance for pipes DN 25-65 diameter and 100 mm for pipes DN 100 and larger around pipes extending through walls, floors and foundations including drain and fire department connection.

	3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Comply with all seismic requirements per NFPA-13.
	B. Equipment Restraints:
	1. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 6T3.2 mm6T.
	2. Install seismic-restraint devices using methods approved by an evaluation service member of ICC-ES and an agency acceptable to Local Civil Defense providing required submittals for component.

	C. Piping Restraints:
	1. Comply with requirements in MSS SP-127 and NFPA 13 and NFPA-14.
	2. Space lateral supports a maximum of 6T12 m6T o.c., and longitudinal supports a maximum of 6T24 m6T o.c.
	3. Brace a change of direction longer than6T 3.7 m6T.

	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to Local Civil Defense providing required submittals for component.
	F. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	G. Wire used for restraint shall be located within 6T610 mm6T of a hanger.  The hanger closest to a wire restraint shall be of a type that resists upward movement of a branch line.
	H. Branch lines shall be laterally restrained.  The end sprinkler on a line shall be restrained against excessive vertical and lateral movement.
	I. Where the branch lines are supported by rods less than 6T152 mm6T long measured between the top of the pipe and the point of attachment to the building structure.
	J. Sprigs 6T1.2 m6T or longer shall be restrained against lateral movement.
	K. Drilled-In Anchors:
	1. Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors.  Do not damage existing reinforcing or embedded items during coring or drilling.  Notify the structural engineer if reinforcing steel or other embe...
	2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	3. Wedge Anchors: Protect threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive.  Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction...
	5. Set anchors to manufacturer's recommended torque, using a torque wrench.
	6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a diffe...



	210553 - Identification for Fire Protection and Equipment
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Equipment labels.
	2. Warning signs and labels.
	3. Pipe labels.
	4. Valve tags.
	5. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed content for each label.
	D. Valve Schedules: Valve numbering scheme.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each piping system to include in maintenance manuals.

	PART 2 – PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	1. Material and Thickness: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Letter Color: White.
	3. Background Color: Red.
	4. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	5. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	6. Fasteners: Stainless-steel rivets or self-tapping screws.
	7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment-Label Schedule: For each item of equipment to be labeled, on 6TA46T bond paper.  Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Sect...

	2.2 WARNING SIGNS AND LABELS
	A. Material and Thickness: Multi-layer, multi-color, plastic labels for mechanical engraving, 6T3.2 mm6T thick, with predrilled holes for attachment hardware.
	B. Letter Color: White.
	C. Background Color: Red.
	D. Maximum Temperature: Able to withstand temperatures up to 6T71  C6T.
	E. Minimum Label Size: Length and width vary for required label content, but not less than 6T64 by 19 mm6T.
	F. Minimum Letter Size: 6T6.4 mm6T for name of units if viewing distance is less than 6T600 mm6T, 6T13 mm6T for viewing distances up to 6T1830 mm6T, and proportionately larger lettering for greater viewing distances.  Include secondary lettering two-t...
	G. Fasteners: Stainless-steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information, plus emergency notification instructions.

	2.3 PIPE LABELS
	A. General Requirements for Manufactured Pipe Labels: Pre-printed, color-coded, with lettering indicating service and showing flow direction.
	B. Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	D. Pipe-Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; pipe size; and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both directions, or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size: At least 6T38 mm6T high.

	D. Pipe-Label Colors:
	1. Background Color:  Red.
	2. Letter Color:  White.


	2.4 VALVE TAGS
	A. Valve Tags: Stamped or engraved with 6T6.4-mm6T letters for piping-system abbreviation and 6T13-mm6T numbers.
	1. Tag Material: Brass, 6T0.8 mm6T stainless steel, 6T0.64 mm6T aluminum, 6T0.8 mm6T or anodized aluminum, 6T0.8 mm6T thick, with predrilled holes for attachment hardware.
	2. Fasteners: Brass beaded chain.
	3. Valve Tag Color: Red.
	4. Letter Color: White.

	B. Valve Schedules: For each piping system, on 6TA46T bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating position (open, closed, or modulating), and varia...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.5 WARNING TAGS
	A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with matte finish suitable for writing.
	1. Size: Approximately 6T100 by 178 mm6T.
	2. Fasteners: Brass grommet and wire.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Yellow background with black lettering.



	PART 3 – EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt, oil, grease, release agents and incompatible primers, paints and encapsulants.

	3.2 LABEL INSTALLATION
	A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	B. Coordinate installation of identifying devices with locations of access panels and doors.
	C. Install or permanently fasten labels on each major item of mechanical equipment.
	D. Locate equipment labels where accessible and visible.
	E. Piping Color Coding: Painting of piping is specified in Division 09 Section "High-Performance Coatings."
	F. Stenciled Pipe-Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping system.
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	G. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection excluding short takeoffs.  Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 6T15 m6T along each run.  Reduce intervals to 6T7.6 m6T in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels.


	3.3 VALVE-TAG INSTALLATION
	A. Install tags on valves and control devices in piping systems.  List tagged valves in a valve-tag schedule.
	B. Valve-Tag Application Schedule: Tag valves according to size, shape and with captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
	1. Valve-Tag Size and Shape:
	a. Fire-Suppression Standpipe: 6T38 mm6T, round.
	b. Wet-Pipe Sprinkler System: 6T38 mm6T, round.
	c. Dry-Pipe Sprinkler System: 6T38 mm6T, round.
	d. Foam Water System: 6T38 mm6T, round.
	e. Clean-Agent Fire Extinguishing System: 6T38 mm6T, round.



	3.4 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.  Signage shall be in English and in local language.



	211100 - Facility Fire-Suppression Water Service Piping
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes fire-suppression water-service and underground piping and related components outside the building and service entrance piping through wall into the building and private site fire hydrants.
	B. Utility-furnished products that will be furnished to the site, ready for installation.
	C. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for fire-suppression standpipes inside the building.
	2. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe fire-suppression sprinkler systems inside the building.
	3. Division 21 Section "Foam-Water Systems" for AFFF piping.
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps and pressure-maintenance pumps.
	5. Division 21 Section “Common Work Results for Fire Suppression.”


	1.3 REFERENCES
	A. ASME – American Society of Mechanical Engineers:
	1. B16.1 Cast Iron Pipe Flanges and Flanged Fittings
	2. B16.4 Gray Iron Threaded Fittings

	B. ASTM – American Society of Testing and Materials:
	1. A48 Specification for Gray Iron Castings
	2. A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped Zinc - Coated Welded and Seamless (Replaces A120)
	3. A536 Specification for Ductile Iron Castings
	4. B62 Specification for Composition Bronze or Ounce Metal Castings
	5. D2774 Standard Practice for Underground Installation of Thermoplastic Pressure Piping
	6. F417 Standard Specification for Polyethylene (PE) Plastic Pipe (S.D.R. – PR) Based on Outside Diameter
	7. F477 Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	C. AWWA – American Water Works Association:
	1. C11.1 Rubber Gasket Joints for Ductile Iron Pipe and Fittings
	2. C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C105 Polyethylene Encasement for Ductile-Iron Piping for Water and Other Liquids
	4. C110 Ductile-Iron and Gray-Iron Fittings, 75 mm Through 1220 mm, for Water and Other Liquids
	5. C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	6. C115 Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges
	7. C116 Standard for Protective Fusion-Bonded Epoxy Coating for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service
	8. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water and Other Liquids
	9. C153/A21.53 Ductile-Iron Compact Fittings, 75 mm Through 406 mm, for Water and Other Liquids
	10. C207 Steel Pipe Flanges for Waterworks Service - Sizes 100 mm Through 3,600 mm.
	11. C500 Metal-Seated Gate Valves for Water Supply Service
	12. C502 Dry-Barrel Fire Hydrants
	13. C504 Rubber-Seated Butterfly Valves
	14. C509 Resilient-Seated Gate Valves for Water Supply Service
	15. C512 Air-Release, Air/Vacuum, and Combination Air Valves for Waterworks Service
	16. C515 Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Service
	17. C550 Protective Epoxy Interior Coating for Valves and Hydrants
	18. C600 Standard for Installation of Ductile-Iron Water Mains and Their Appurtenances
	19. C651 Disinfecting Water Mains
	20. C800 Underground Service Line Valves and Fittings
	21. C906 Polyethylene (PE) Pressure Pipe and Tubing, 100 mm to 1600 mm Water Distribution and Transmission

	D. Saudi Building Code.
	E. NFPA – National Fire Protection Association:
	1. NFPA 24 Standard for the Installation of Private Fire Service Mains and Their Appurtenances
	2. NFPA 13 Standard for Sprinkler System Installation

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated, submit product data or manufacturers specifications including laboratory test reports and other data to show compliance with specifications including specified standards.
	B. Shop Drawings:
	1. Detail layout of underground service piping.

	C. Coordination Drawings: For piping and specialties including relation to other services in same area, drawn to scale.  Show piping and specialty sizes and valves, meter and specialty locations, and elevations.
	D. All pipe materials, valves, fittings, equipment, and accessories shall be submitted for approval.  Product data shall indicate the maximum allowable operating pressure of each component and any related manufacturing standard as appropriate.  Produc...
	E. Qualification Data: For qualified installer.
	F. Field quality-control reports.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approval necessary to conduct the work.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA-24.  Include “Contractors Material and Test Certificate for Underground Piping.”
	I. Test Reports: Submit test reports conducted on shop- and field-bolted and welded connections.  Include data on type(s) of tests conducted and test results.
	J. Operation and Maintenance Data: For water service and underground piping specialties to include in emergency, operation and maintenance manuals.
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection design files, calculations, manuals, operating instructions to agree with construction as actually accomplished.  The notation “As-Built” shall be entered in the r...
	2. The as-built files shall show the entire underground fire service layout upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping and underground fire main piping and fire hydrants including materials, hose threads, installation and testing.
	2. Codes and Standards: all work shall comply with the applicable portion of the most current edition of the AWWA Standards referenced in Section 1.03, and NFPA 13, NFPA 24, the most current edition of the IFC and IPC.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. The materials and practices comprising the work shall conform to this and other referenced specifications.  Where this specification conflicts with the requirements of another referenced specification, this specification shall prevail.
	D. All materials used shall not contain any asbestos fibers.
	E. All persons performing or supervising testing shall be qualified by either training or experience to perform such tests.
	F. All material and equipment shall be listed by UL and approved by FM.
	G. Comply with the "Approval Guide," published by FM Global, or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	H. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-suppression water-service piping.
	I. AWWA Publication: American Water Works Association.
	J. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	K. Pipe, fittings, valves and accessories shall be rated and listed for the maximum system pressure.  The use of pressure regulating valves shall not be permissible unless noted otherwise.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings and specialties from moisture and dirt.
	G. Damaged: Do not install damaged, dented or cracked piping and equipment; replace damaged units with new, non-damaged units.

	1.7 PROJECT CONDITIONS
	A. Interruption of Existing Fire-Suppression Water Service Piping: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution...
	1. Notify Local Civil Defense, Insurance Underwriters, Construction Manager, and Owner no fewer than 1 day in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Fire Department, Insurance Underwriters, Construction Manager's, and Owner's written permission.



	PART 2 – PRODUCTS
	2.1 HIGH DENSITY POLYETHYLENE (HDPE) – UNDERGROUND FIRE SERVICE MAIN – PIPE AND FITTINGS
	A. All pipe sizes 100mm thru 250mm shall be single wall, smooth interior and exterior, type S, with the Manning’s “n” rating of 0.012.  The HDPE pipe shall be DR9, Class 200 rated for 13.8 bars and meet or exceed the standards issued by American Assoc...
	1. High Density Polyethylene (HPPE – PE100) Smooth Lined Pipe & Fittings shall be manufactured in accordance with requirements of ASTM F 714 and AWWA C 906, latest edition and FM Global approved.  Type S: This pipe shall have a full circular cross sec...
	2. High Density Polyethylene (HDPE) Smooth Lined Pipe shall be manufactured from virgin PE compounds which conform with the requirements of cell class 435400C as defined and described in ASTM D 3350.
	3. Minimum Pipe Stiffness (PS) at five percent deflection shall be as described in ASTM F 2306, Section 6.3 when tested in accordance with ASTM D2412.
	4. All HDPE Smooth Lined Pipe shall be certified through the AASHTO National Transportation Product Evaluation Program (NTPEP) 3rd Party Certification program.

	B. Fittings: The pipe and fittings shall be shown on drawings.  The fittings shall follow the ASTD 3261 standard specifications for Butt Heat Fusion welded.  The fittings shall meet the requirement of ASTM 3350.
	1. Fittings shall not reduce or impair the overall integrity or function of the pipe line system.
	2. Only the fittings supplied or recommended by the manufacturer shall be used.
	3. Fittings used shall be high density polyethylene fittings DR9 Class 200, 13.8 bar and shall be FM Global approved.

	C. Joints: Pipe joining shall be effected by compressing a gasket between a bell and a spigot, one of which is integrally wound onto the pipe wall with no external weld or fusion.
	1. Piping joints shall consist of in-line integral bell and spigot with rubber gasket that meets ASTM F477.
	2. Water tight joints shall be provided that meet laboratory test in accordance with ASTM Test Method.
	3. Pipe connections to HDPE manholes, fittings and structures shall have a smooth surface suitable for gasket sealing.
	4. End of closed profile pipe shall be factory sealed, to prevent leakage through the profile channel.
	5. Field cutting of closed-profile pipe (except solid wall pipe) shall not be permitted.


	2.2 GATE VALVES
	A. UL-Listed and FM-Approved Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. 6T1200-kPa6T, UL-Listed or FM-Approved, Iron, OS&Y Gate Valves:
	a. Description: Iron body and bonnet, bronze seating material.
	b. Standards: UL 262 and "Approval Guide," published by FM Global, listing.
	c. Pressure Rating: 6T12006T2T kPa2T minimum.
	d. End Connections: Flanged.
	e. Indicator Post Flange: Include on valves used with indicator posts.



	2.3 CHECK VALVES
	A. UL-Listed and FM-Approved Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: Swing-check type with pressure rating, rubber-face checks unless otherwise indicated, and ends matching piping.
	3. Standards: UL 312 and "Approval Guide," published by FM Global, listing.
	4. Pressure Rating: 6T1725 kPa6T (shall be rated for system pressure)


	2.4 CONCRETE VAULTS
	A. Description: Precast, reinforced-concrete vault, designed for A-16 load designation according to ASTM C 857, and made according to ASTM C 858.
	B. Ladder: ASTM A 36/A 36M, steel ladder; or PE-encased steel steps.
	C. Manhole: ASTM A 48/A 48M, Class No. 35A minimum tensile strength, gray-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	D. Manhole: ASTM A 536, Grade 60-40-18, ductile-iron traffic frame and cover.
	1. Dimension: 6T610-mm6T minimum diameter unless otherwise indicated.

	E. Drain: ASME A112.6.3, cast-iron floor drain with outlet of size indicated.  Include body anchor flange, light-duty cast-iron grate, bottom outlet and integral or field-installed bronze ball or clapper-type backwater valve.

	2.5 FIRE HYDRANTS
	A. UL and FM-Approved, Dry-Barrel Fire Hydrants:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Description: Freestanding, with one 6TDN 1156T and two 6TDN 656T outlets; and with 6T133-mm6T main valve, drain valve, and 6TDN 1506T flanged.  Hydrant shall have cast-iron body and compression-type valve opening against pressure and closing with p...
	3. Standards: UL 246 and "Approval Guide," published by FM Global, listing.
	4. Design: Base valve.


	2.6 FIRE-DEPARTMENT CONNECTIONS (BREECHING INLET)
	A. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 405.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 1200 kPa minimum.
	5. Body Material: Corrosion-resistant metal.
	6. Inlets: 2 Nos at 65 mm valve instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Bottom.
	13. Escutcheon Plate Marking: Similar to “AUTO SPKR & STANDPIPE” (Wet Risers).
	14. Finish: Polished chrome plated.
	15. Outlet Size:


	2.7 ALARM DEVICES
	A. General: UL 753 and "Approval Guide," published by FM Global, listing, of types and sizes to mate and match piping and equipment.
	B. Basis-of-Design Product: Subject to compliance with requirements, manufactured in.
	1. USA
	2. Approved equal.

	C. Water-Flow Indicators: Vane-type water-flow detector, rated for 6T2400-kPa6T working pressure; designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to provide isolated alarm and auxiliary contacts, 7...
	D. Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully open position.  Provide supervisory switches on all the control valves controlling water supplies.
	E. Pressure Switches: Single pole, double throw; designed to signal increase in pressure.

	2.8 CONCRETE
	A. Cast-in-place concrete for use in concrete thrust blocks, valve box and indicator post collars, and other concrete structures required by the contract drawings, shall conform to the requirements of Division 03, Section "Cast-in-Place Concrete".

	2.9 TAPPING
	A. Direct Tapping
	1. Direct tapping is not allowed.


	2.10 THRUST RESTRAINTS
	A. Cast-in-place concrete blocking, clamps and tie rods, shall conform to the requirements of Division 03 Section, "Cast-in-Place Concrete", SNL Standard Drawings, and construction drawings.  Steel or cast-iron hardware shall be fully coated with asph...
	B. Restrained flange adapters shall be made of ductile iron conforming to ASTM A536 and have flange bolt circles that are compatible with ANSIAWWA C115/A21.15.  Restraint for the flange adapter shall consist of a plurality of individually actuated gri...


	PART 3 – EXECUTION
	3.1 EARTHWORK
	A. Comply with excavating, trenching and backfilling requirements in Division 31 Section "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General: Provide water pipe of the size, type and class specified and install at the locations and to the elevations and grades indicated on the contract drawings.
	B. Pipe installation shall be in accordance with the applicable provisions or requirements of the following specifications, drawings and references:
	1. Division 31 Section, “Earthwork”.
	2. Ductile iron pipe installation shall conform to AWWA C600.  Where indicated on the contract drawings, pipe shall be encased in polyethylene film according to AWWA C105.
	3. Install detectable warning tape that can be detected by a standard metal pipe locator on all water line per Division 31, “Earthwork”.

	C. The installation of the fire protection line shall conform to NFPA 24, NFPA 13, and Local Civil Defense requirements.  Fire protection lines shall terminate inside the building with a flange and spigot piece.  The spigot piece shall be plumb with t...
	D. Immediately prior to laying, each pipe section shall be visually inspected for defects or damage.  Any damaged or defective pipe section shall not be used.  Each pipe section shall be cleaned so that the interior and joining surfaces of the pipe ar...
	E. Pipe shall be laid on a smoothly graded prepared subgrade soil foundation true to alignment and grade as indicated on the contract drawings.  The allowable vertical and horizontal tolerance from drawing elevations and alignment shall be 50 mm.  Bel...
	F. Trenching and Backfill:
	1. Trench Type 4: Unless otherwise shown on the drawings the trench for pipe installation shall be Type 4 as defined by AWWA C600.  Pipe bedded in 100 mm of sand, gravel, or crushed stone.  Maximum size of pipe bedding material shall not exceed 13 mm ...
	2. HDPE – PE100 Pipe: The trench width from the bottom of pipe to 305 mm above top of pipe shall not exceed the outside diameter plus 610 mm.  The pipe haunch shall be backfilled so no voids exist and than backfilled in 200 mm maximum lifts.  Unless o...
	3. Minimum depth of cover for water lines shall be 1.5 m from the top of pipe to finished grade (depth of cover shall match existing piping system). Unless otherwise indicated on the contract drawings.
	4. When it is necessary to deflect ductile iron pipe for changes in horizontal or vertical alignment, the amount of deflection shall not exceed 2/3 of the manufacturer's recommended maximum deflection.  A fitting or several shorter lengths of pipe sha...

	G. Joints:
	1. Flanged Joints: Clean the flanged ends to be joined immediately prior to joining.  Only one gasket shall be permitted in a flange joint.  Nuts shall be tightened similar to mechanical joints to within the torque range recommended by the pipe manufa...
	2. Hardware: All nuts and bolts utilized in underground pipe connections shall be stainless steel, high-strength, cast-iron or high-strength, high-grade steel and shall be of the proper size and type for the application in which they are utilized.  Al...

	H. Comply with NFPA 24 for fire-service-main piping materials and installation.
	I. Install HDPE, water-service piping according to AWWA C906 and AWWA M41.
	1. Install encasement for piping according to ASTM A 674 or AWWA C105.

	J. Install piping by tunneling or jacking, or combination of both, under streets and other buildings and obstructions that cannot be disturbed.  Pipes shall be installed in covered trenches when installed under buildings.
	K. Extend fire-suppression water-service piping and connect to water-supply source and building fire-suppression water-service piping systems at locations and pipe sizes indicated.
	1. Terminate fire-suppression water-service piping at building wall until building-water-piping systems are installed. Terminate piping with caps, plugs, or flanges as required for piping material. Make connections to building's fire-suppression water...

	L. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.  Where possible, thrust blocks shall be placed so that...
	M. Comply with requirements in Division 21 Sections for fire-suppression-water piping inside the building.
	N. Install sleeves for piping penetrations of walls, ceilings and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	O. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure rating same as or higher than systems pressure rating for aboveground applications unless otherwise indicated.
	B. Install flanges, flange adaptors, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656Tand larger end connections.
	C. Ream ends of tubes and remove burrs.
	D. Remove scale, slag, dirt, and debris from outside and inside of pipes, tubes and fittings before assembly.
	E. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with bolts according to ASME B31.9.
	F. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials, with OD, and with system working pressure.
	G. Do not use flanges or unions for underground piping.

	3.4 ANCHORAGE INSTALLATION
	A. Anchorage, General: Install water-distribution piping with restrained joints.  Anchorages and restrained-joint types that may be used include the following:
	1. Concrete thrust blocks.
	2. Locking mechanical joints.
	3. Set-screw mechanical retainer glands.
	4. Bolted flanged joints.
	5. Heat-fused joints.
	6. Pipe clamps and tie rods.

	B. Install anchorages for tees, plugs and caps, bends, crosses, valves and hydrant branches in fire-suppression water-service piping according to NFPA 24 and the following:
	1. Gasketed-Joint, Ductile-Iron, Water Service Piping: According to AWWA C600.
	2. Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.

	C. All thrust restraint shall be accomplished by mechanical means unless shown otherwise on the contract drawings. Provide mechanical joint restraints at all tees, plugs, caps, bends, reducers, valves and other mechanical joint fittings.  Concrete blo...
	1. Concrete blocking shall be installed in accordance to the requirements of Division 03 Section, "Cast-in-Place Concrete".  Blocks shall be placed in the general shape and to the minimum dimensions indicated on the standard drawings, and shall be pla...
	2. Installation of Mechanical Joints per AWWA C600
	a. Clean the socket and plain end.  Lubrication and additional cleaning should be provided by brushing both the gasket and plain end with soapy water or an approved pipe lubricant meeting the requirements of ANSI/AWWA C111/A21.11, just prior to slippi...
	b. Insert the pipe into the socket and press the gasket firmly into the gasket recess.  Keep the joint straight during assembly.
	c. Push the gland toward the socket and center it around the pipe with the lip against the gasket.  Insert bolts and hand tighten nuts.  Make deflection after joint assembly but before tightening.
	d. Tighten the bolts to the normal range of bolt torque as indicated in the table below while at all times maintaining approximately the same distance between the gland and the face of the flange at all points around the socket.  This can be accomplis...


	D. Hydrants shall be set on flat stones or concrete slabs and shall be provided with small stones (or the equivalent) placed about the drain to ensure drainage.
	E. Where soil is of such a nature that the hydrants will not drain properly or where groundwater stands at levels above that of the drain, the hydrant drain shall be plugged at the time of installation.  If the drain is plugged, hydrants in service sh...
	F. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.5 VALVE INSTALLATION
	A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. UL-Listed and FM-Approved Gate Valves: Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	C. UL-Listed and FM-Approved Valves Other Than Gate Valves: Comply with NFPA 24.
	D. MSS Valves: Install as component of connected piping system.
	E. Corporation Valves and Curve Valves: Install each underground curb valve with head pointed up and with service box.
	F. Support valves and piping, not direct buried, on concrete piers.  Comply with requirements for concrete piers in Division 03 Section "Cast-in-Place Concrete."
	G. Where the valve operating nut is at a depth greater than 1 meter below the valve box cover, an extension stem shall be installed in the box with the required size square wrench nut.  Extension stems shall be equipped with a minimum of one stem guid...

	3.6 FIRE HYDRANT INSTALLATION
	A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. Wet-Barrel Fire Hydrants: Install with valve below frost line.  Provide for drainage.
	C. AWWA Fire Hydrants: Comply with AWWA M17.
	D. UL-Listed and FM-Approved Fire Hydrants: Comply with NFPA 24.
	Install fire hydrants at the locations indicated and as detailed on the contract drawing, and in accordance with AWWA C600.  Hydrants shall be set plumb and true to the elevations indicated, with the center of the lowest nozzle at least 406 mm above s...
	E. Bollards shall be installed around fire hydrants as required by the construction drawings or per the SNL standard drawings referenced in the contract documents.

	3.7 FIRE-DEPARTMENT CONNECTION BREECHING INLETS INSTALLATION
	A. Install ball drip valves at each check valve for fire-department connection to mains.
	B. Install protective pipe bollards on two sides of each fire-department connection.  Pipe bollards are specified in Division 05 Section "Metal Fabrications."

	3.8 ALARM DEVICE INSTALLATION
	A. General: Comply with NFPA 24 for devices and methods of valve supervision.  Underground valves with valve box do not require supervision.
	B. Supervisory Switches: Supervise valves in open position.
	1. Valves: Grind away portion of exposed valve stem.  Bolt switch, with plunger in stem depression, to OS&Y gate-valve yoke.

	C. Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant.  Install switch.
	D. Water-Flow Indicators: Install in water-service piping in vault.  Select indicator with saddle and vane matching pipe size.  Drill hole in pipe, insert vane, and bolt saddle to pipe.
	E. Connect alarm devices to building's fire-alarm system.  Wiring and fire-alarm devices are specified in Division 28 Sections.

	3.9 CONNECTIONS
	A. Connect fire-suppression water-service piping to interior fire-suppression piping.

	3.10 FIELD QUALITY CONTROL
	A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described below.
	B. Underground pipes including water supply to the system riser and lead-in connection to the system riser shall be completely flushed.  The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.
	C. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	D. Hydrostatic Tests: All piping shall be tested hydrostatically at  6T13.8 bar6T or  6T3.5 bar6T in excess of working pressure, whichever is greater and shall maintain that pressure at  6T0.35 bar6T for 2 hours.
	1. Pressure loss shall be determined by a drop in gauge pressure or visual leakage. Maximum allowable leakage is 6T1.89 L6T per hour per 100 joints.  Remake leaking joints with new materials and repeat test until leakage is within allowed limits.
	2. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	3. Each hydrant shall be fully opened and closed under system water pressure.
	4. All control valves shall be closed and opened under system pressure to ensure proper operation.

	E. Prepare contractor material and test certificate for underground piping.  Submit signed copy of certificate by the installing contractor and Owner’s representative for record.

	3.11 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground fire-suppression water-service piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 31 S...

	3.12 CLEANING
	A. Underground piping, from the water supply to the system riser and lead-in connections to the system riser shall be completely flushed before the connection is made to downstream fire protection system piping.
	B. The flushing operation shall be continued for a sufficient time to ensure thorough cleaning.  The minimum rate of flow shall be not less than one of the following:
	1. Hydraulically calculated water demand flow rate of the system, including any hose requirements.
	2. Flow necessary to provide a velocity of 3 m/sec.
	3. Maximum flow rate available to the system under fire conditions.

	C. Provision shall be made for the proper disposal of water used for flushing or testing.
	D. Clean and disinfect fire-suppression water-service piping as follows:
	1. Purge new piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for three hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	E. Prepare reports of purging and disinfecting activities.

	3.13 PIPING SCHEDULE
	A. Underground fire-suppression water-service piping 6TDN 200 to DN 2506T shall be the following:
	1. HDPE pipe; fittings; glands, gaskets and bolts; and gasketed joints.


	3.14 VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	B. Underground fire-suppression water-service shutoff valves 6TDN 1006T and larger shall be one of the following:
	1. 6T1725-kPa6T, UL-listed or FM-approved, iron, OS&Y gate valves.
	C. Fire-suppression water-service check valves 6TDN 1006T and larger shall be one of the following:
	1. UL-listed or FM-approved check valves.


	3.15 HYDROSTATIC TESTING
	A. New water line installations shall be hydrostatically tested in accordance with AWWA C600 for ductile-iron pipe.
	B. All temporary plugs, taps, thrust restraints, gauges and other necessary testing equipment must meet the same nationally recognized standards as listed in Part 2 - Products. They shall be provided by the Contractor and shall be subject to approval ...
	C. New lines shall be tested without being connected to existing lines.
	D. Hydrostatic test pressure for new lines shall be 10.3 bars or 1.5 times the normal working pressure of the line, whichever is greater.  In addition, test pressure for new fire lines, as defined above, shall be a minimum of 13.8 bars or 1.3 bars in ...
	E. The allowable testing leakage rate for fire mains shall be calculated in accordance with NFPA-24.  The new waterline may be accepted if the total test leakage is less than the calculated allowable leakage.  If the actual leakage is greater than the...
	F. The Contractor shall submit a calculation and the data sheet for each test, showing all data and measured quantities, including the actual leakage, the location of each test section, and a calculation of the allowable leakage for the test section. ...



	211200 - Fire Suppression Standpipes
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings and specialties.
	2. Fire-protection valves.
	3. Hose connections.
	4. Hose stations.
	5. Hose valve cabinets.
	6. Fire hose reel cabinets.
	7. Fire department connections.
	8. Alarm devices.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Fire-Alarm System" for alarm devices not specified in this Section.
	5. Division 22 section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 kPa6T.
	B. Standard Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working pressure 6T1200 kPa6T maximum.

	1.4 SYSTEM DESCRIPTIONS
	A. Automatic Wet-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Has open water-supply valve with pressure maintained and is capable of supplying water demand.
	B. Manual Dry-Type, Class 1 Standpipe System: Includes 6TDN 656T hose connections.  Does not have permanent water supply.  Piping is dry/empty.  Water must be pumped into standpipe system to satisfy demand.

	1.5        PERFORMANCE REQUIREMENTS
	A. Standard-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure, Fire-Suppression Standpipe System Component: Listed for 6T2400-kPa6T minimum working pressure.
	C. Fire-suppression standpipe design shall be approved by authorities having jurisdiction.
	1. Minimum residual pressure at each hose-connection outlet is as follows:
	a. 6TDN 406T Hose Connections: 6T450 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T690 kPa6T.

	2. Maximum residual pressure at required flow at each hose-connection outlet is as follows unless otherwise indicated:
	a. 6TDN 256T Hose Connections: 6T690 kPa6T.
	b. 2TD2T6TN 656T Hose Connections: 6T1200 kPa6T.

	D. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the fire-suppression standpipes shall withstand the effects of earthquake motions determined according to NFPA 1...

	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For fire-suppression standpipes.  Include plans, elevations, sections, details, and attachments to other work.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval.  The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the ...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings and hydraulic calculations to the Engineer for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, and Saudi Building Code for working plans and shall include drawings showing the location of all equipment controls, piping, valves and drains.  The shop drawings ...


	C. Coordination Drawings: Fire-suppression standpipes, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.

	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Standpipe Drawings: Working plans, prepared according to NFPA 14, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Permits: Prior to start of installation, Contractor shall submit copies of all permits and approvals necessary to conduct this work.
	G. Welding certificates.
	H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 14 and Saudi Building Code.  Include "Contractor's Material and Test Certificate for Aboveground Piping" ...
	I. Field quality-control reports.
	J. Operation and Maintenance Data:
	1. For fire-suppression standpipes specialties to include in emergency, operation, and maintenance manuals.
	2. For standpipe specialties to include in emergency, operation, and maintenance manuals.  Submit components of system servicing requirements, inspection data, replacement parts numbers and availability, and copy of NFPA-25, “Standard for Inspection, ...
	K. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating all the changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	L. After completing a sprinkler system installation, the Contractor shall submit to the Local Civil Defense a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing fire-suppression standpipes and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow ...
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. All materials and equipment shall be UL listed.
	C. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. NFPA Standards: Fire-suppression standpipe equipment, specialties, accessories, installation, and testing shall comply with NFPA 14, "Installation of Standpipe and Hose Systems."
	F. Comply with the requirements of the local authorities having jurisdiction including the following codes with any local amendments:
	1. Saudi Building Code.
	2. Local Civil Defense.

	G. All standpipe system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the Ufull warrantyU time, which is standard with the manufacturer and/or supplier, but in no case less than on...
	H. Piping, fittings, valves and specialty valves shall be rated for the maximum system working pressure.  Use of pressure regulating valves shall not be permissible, unless noted otherwise.

	1.8        COORDINATION
	A. Coordinate layout and installation of standpipe system with work of all other trades.
	B. Placement of fire hose valves and risers shall comply with NFPA-14 and the requirements of the local authority having jurisdiction.
	C. Install and standpipe risers, combination risers, drain risers and fire hose valves in stairs so as to not impede the egress path or areas of rescue assistance.  Keep risers tight to corners of stairs.


	PART 2 – PRODUCTS
	2.1        PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.

	2.2         STEEL PIPE AND FITTINGS
	A. Schedule 80 Galvanized and Black Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Schedule 80, Galvanized and Black Steel Pipe: ASTM A 53; 53M, Type E.  Pipe ends may be factory or field formed to match joining method.
	C. Standard-Weight, Galvanized and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, seamless steel pipe with threaded ends.
	D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	F. Malleable or Ductile Iron Unions: UL 860.
	G. Cast-Iron Flanges: ASME B16.1, Class 125.
	H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	1. Welded Fittings and Outlets: UL listed and FM approved, Class 150, forged steel butt welded fittings and flanges.  Factory made weld-o-lets may be used for joining branch pipe to mains where branch is at least one size smaller than the main.
	J. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: Shall be rated for system pressure 26T400 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.

	K. When welding is performed, piping shall be shop welded.  Torch cutting and welding shall not be permitted as a means of modifying or repairing standpipe systems.  Welding methods shall conform to the applicable requirements of AWS B2.

	2.3        PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Brazing Filler Materials: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed and/or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 6T1725 kPa,6T 6T2070 kPa 6Tand 6T2400 kPa6T.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 25 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: Shall be rated for system pressure.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6TShall be rated for system pressure6T.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: 6TShall be rated for system pressure6T.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6        SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard Pressure Piping Specialty Valves:   6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2400 kPa minimum6T and 6T2400 kPa6T.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valve:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber, and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T2070 kPa 6Tminimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.


	2.7        HOSE CONNECTIONS
	A. Adjustable-Pressure Regulating Hose Valve Connections:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 668 hose valve for connecting fire hose.
	3. Pressure Rating: 6T2070 kPa6T minimum.
	4. Material: Brass or bronze.
	5. Size: 6TDN 656T, as indicated.
	6. Inlet: Female pipe threads.
	7. Outlet: Male hose threads with lugged cap, gasket, and chain.  Include hose valve threads according to NFPA 1963 and matching local civil defense threads.
	8. Pressure Control Device Type: Pressure reducing.
	9. Design Outlet Pressure Setting: 690 kPa.
	10. Pattern: Angle.
	11. Finish: Polished chrome plated.


	2.8        N 25 RACK-TYPE HOSE STATIONS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Hose Reel:
	1. Standard: UL 47.
	2. Material: Steel with red-enamel finish.
	3. Type: Hose-rack assembly.  Include hose valve, hose reel, water-retention device, and hose.
	4. Operation: Semi-automatic.
	5. Sized to hold fire hose.

	C. Hose Valve:
	1. Standard: UL 668 6TDN 256T, for connecting fire hose reel.
	2. Type: Adjustable.
	3. Pressure-Control Device: Pressure reducing.
	4. Design Outlet Pressure Setting: 2T450 2T6TkPa6T.
	5. Hose Valve and Trim Finish: Polished chrome plated.
	6. Pressure Rating: 6T2070 kPa6T minimum.
	7. Pattern: Angle.
	8. Material: Brass or bronze.
	9. Pressure Control Device: UL 1468 integral or for field installation if indicated.
	10. Size: 6TDN 386T.
	11. Inlet: Female pipe threads.
	12. Outlet: Male hose threads according to NFPA 1963 and matching local civil defense threads.

	D. Hose Reel:
	1. Standards: NFPA 1961 and UL 219 lined fire hose with swivel inlet, coupling, gaskets, and nozzle.
	2. Size: 6TDN 256T.
	3. Length: 6T30 m6T.
	4. Jacket: Combination of natural and synthetic threads.
	5. Lining: Rubber.
	6. Cover: Rubber, plastic, or combination of rubber and plastic compounds.
	7. Nozzle: UL 401.
	a. Material: Polished brass.
	b. Type: Jet-spray, adjustable from shutoff to fog spray or straight stream.



	2.9        HOSE VALVE CABINETS
	A. Fire Hose Valve Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in red reading “FIRE DEFENSE VALVE.”  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.

	B. Fire Hose Reel Cabinet:
	1. Size: To fit specified equipment.
	2. Door Style: Flush solid metal.
	3. Mounting Style: Recessed.
	4. Fire Rating: UL listed for 1 and 2 hour walls.
	5. Finish on Exposed Parts: Stainless steel, satin finish as per ID design.
	6. Identification: Die cut vinyl letters in black reading “FIRE HOSE REEL AND FIRE EXTINGUISHER.”  Provide 3D sign on wall above cabinet.  Signage shall be provided in English and in local language.
	7. Cabinet Construction: 20 gage box with 20 gage tubular steel door with 20 gage frame and a continuous steel hinge with brass pin.  Steel corner seams welded and ground smooth.


	2.10      FIRE-DEPARTMENT CONNECTIONS (BREECHING INLETS)
	A. Contractor shall coordinate with local Civil Defense and provide all fire department connection acceptable to the local Civil Defense.
	B. Flush-Type, Fire-Department Connection:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos. at 65 mm male instantaneous each with spring-loaded non return valve with rubber blank cap and chain.
	7. Caps: Manufacturer standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet Type: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Back.
	13. Escutcheon Plate Marking: "AUTO SPKR & STANDPIPE." (Wet Risers) low or high zone and floors served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.

	C. Flush-Type, Fire-Department Connection (Breeching Inlet):
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: BS 5401, Part 3.
	3. Type: Flush, for wall mounting into a cabinet.
	4. Pressure Rating: 6T1200 kPa6T minimum.
	5. Body Material: Corrosion-resistant metal.
	6. 2 Nos at 65 mm male instantaneous each with spring-loaded non-return valve with rubber blank cap and chain.
	7. Caps: Manufacturer’s standard.
	8. Escutcheon Plate: Cabinet.
	9. Outlet: PN16 flange 150 mm to British Standard BS 4504, fitted with 25 mm drain valve with blank cap and chain.
	10. Body Style: Square.
	11. Number of Inlets: Two.
	12. Outlet Location: Top.
	13. Escutcheon Plate Marking: Similar to "DRY RISER." (Dry risers) low or high zones and floor served.
	14. Finish: Polished chrome plated.
	15. Outlet Size: 6TDN 1506T.


	2.11      ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Waterflow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Waterflow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1725 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.12       PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T minimum and 6T0 to 2400 kPa6T.
	E. Water System Piping Gauge: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gauge: Include retard feature and "AIR" or "AIR/WATER" label on dial face.


	PART 3 – EXECUTION
	3.1         PREPARATION
	A. Report test results promptly and in writing.

	3.2        EXAMINATION
	A. Examine roughing-in for hose connections and stations to verify actual locations of piping connections before installation.
	B. Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, framing for hose-station cabinets, and other conditions where hose connections and stations are to be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.3        PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements in NFPA 14 for installation of fire-suppression standpipe piping.
	C. Install seismic restraints on piping.  Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	D. Install listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install drain valves on standpipes.  Extend drain piping to outside of building, or to open hub drain capable of accepting flow.
	1. Main drain test connection shall be provided at locations that will permit flow test of water supplies and connections. Main drain connections shall be so installed that valve can be opened wide for sufficient time to assure a proper test without c...

	F. Install automatic (ball drip) drain valves to drain piping between fire-department connections and check valves.  Drain to floor drain or outside building.
	G. Install alarm devices in piping systems.
	H. Install hangers and supports for standpipe system piping according to NFPA 14.  Comply with requirements in NFPA 13 for hanger materials.
	I. Install pressure gages on riser or feed main and at top of each standpipe.  Include pressure gages with connection not less than 6T8 mm6T and with soft-metal seated globe valve, arranged for draining pipe between gage and valve.
	J. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	K. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	L. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	M. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	N. Standpipe system piping shall not pass through hazardous areas and shall be located so that it is protected from mechanical and fire damage.
	O. All dry piping shall be installed so that the entire system may be drained.  The number of auxiliary drains shall be kept to a minimum.

	3.4        JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	J. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	K. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.

	3.5        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 14 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply except from fire-department connections.  Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.
	2. Alarm Valves: Install bypass check valve and retarding chamber drain-line connection.

	D. All water supply control, drain, and test connection valves shall be permanently marked to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor.
	F. Valves shall be provide to allow isolation of a standpipe riser without interrupting water supply to other standpipe riser from the same source of supply.
	G. Each dry standpipe shall be provided with an air and vacuum valve installed at the top of each riser.

	3.6        HOSE-CONNECTION INSTALLATION
	A. Install hose connections adjacent to standpipes.
	B. Install freestanding hose connections for access and minimum passage restriction.
	C. Install 6TDN 406T hose-connection valves with flow-restricting device.
	D. Install wall-mounted-type hose connections in cabinets.  Include pipe escutcheons, with finish matching valves, inside cabinet where water-supply piping penetrates cabinet.  Install valves at angle required for connection of fire hose.  Comply with...

	3.7        FIRE-DEPARTMENT CONNECTION INSTALLATION
	A. Install wall-type, fire-department connections.
	B. Install automatic (ball drip) drain valve at each check valve for fire-department connection.

	3.8        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 14.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.9        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect standpipe systems according to NFPA 14, "System Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests.  Operate as required.
	7. Coordinate with fire-pump tests.  Operate as required.
	8. Verify that equipment hose threads match with Local Civil Defense equipment.

	C. Fire-suppression standpipe system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.10      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain specialty valves.

	3.11      PIPING SCHEDULE
	A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Standard-pressure, wet-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	C. Standard-pressure, wet-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	D. Standard-pressure, dry-type, fire-suppression standpipe piping, DN50 and smaller, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	E. Standard-pressure, dry-type, fire-suppression standpipe piping, DN65 and larger, shall be of the following:
	1. Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.




	211223 - Facility Indoor Water Storage Tanks
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	1. Fire water storage tanks and related accessories.
	2. Concrete base.

	B. Related Sections:
	1. Division 21 Section “Fire-Suppression Standpipes” for standpipe piping.
	2. Division 21 Section “Deluge/Preaction Systems.”
	3. Division 21 Section “Foam-Water Systems” for AFFF piping.
	4. Division 21 Section “Electric-Drive, Centrifugal Fire Pumps” for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	5. Division 21 Section “Common Work Results for Fire Suppression.”
	6. Division 21 Section “Facility Fire Suppression Water Service Piping.”


	1.3 SYSTEM DESCRIPTIONS
	A. Fire Water Storage Tank: Combined domestic and fire tanks to provide the required water supply dictated by NFPA and/or Saudi Building Code requirements.  Fire water tank work includes all necessary appurtenances as required by NFPA-22, including bu...

	1.4 SUBMITTALS
	A. Product Data:  For each type of product specified or shown on Drawings, include rated capacities, operating characteristics, electrical characteristics, furnished specialties, and accessories.
	B. Manufacturer Seismic Qualification Certification:  Submit certification that indicated steel, potable-water storage tanks, accessories, and components will withstand seismic forces defined in Division 21 Section "Vibration and Seismic Controls for ...
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Source quality-control test reports.
	D. Field quality-control reports.
	E. Purging and disinfecting reports.
	F. Permits: Prior to starting installation, contractor shall submit to Architect copies of all permits and approvals necessary to conduct the work.
	G. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements.
	H. Operation and Maintenance Data: For fire-water tank specialties to include in emergency, operation and maintenance manuals.
	I. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all fire-water tank shop drawings, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire fire-water tank system upon incorporating changes made in the field and submit to Architect and Engineer for Owner’s record.


	1.5 QUALITY ASSURANCE
	A. Product Options: Drawings indicate size, profiles, and dimensional requirements of fire-water storage tanks and are based on the specific system indicated. Refer to Division 01 Section "Product Requirements."
	B. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.
	D. Codes and NFPA Standards: Fire-water tank, system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-22 “Water Tanks for Private Fire Protection.”
	2. ASTM.
	3. ANSI.
	4. ASME.
	5. AWWA.
	6. AWS.
	7. International Building Code
	8. Underwriters Laboratories, Inc.
	9. FM Global.
	10. Local Civil Defense.

	E. All fire-water tank and system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than ...
	F. All material and equipment shall be listed by UL and/or approved by FM Global.
	G. Pipe, fittings, valves and specialty valves shall be rated and listed for the maximum system working pressure.


	PART 2 -  PRODUCTS
	2.1 NON-PRESSURE, DOMESTIC AND FIRE-WATER STORAGE TANKS
	A. Description:  Concrete, non-pressure-rated water storage tanks will be constructed by the General Contractor.
	B. Fabricate supports and attachments to tank with reinforcement strong enough to resist tank movement during seismic event when tank supports are anchored to building structure.
	C. Construction:  Constructed with concrete, divided into two compartments.  Each compartment shall function as individual tank.
	D. Manhole:  Watertight.
	E. Specialties and Accessories:  Include tappings in the tank and the following:
	1. 760mm diameter manholes shall be provided on the wall of the tank. The manhole cover shall be built of steel plate at least 4.8mm thick.
	2. A drain pipe at least 50mm in size that is fitted with a drain valve.
	3. The tank shall be provided with a discharge pipe for providing suction to the fire pump as shown on Drawings. The discharge outlet shall be equipped with an anti-vortex plate assembly to control the vortex flow. The vortex plate assembly shall cons...
	4. The tank shall be kept filled to the required fire water level and the designed water level shall never be more than 100mm below the designated fire service level.
	5. Hi/Low water level alarm panel shall include alarm and silence button. The control panel shall be a NEMA 1 wall mounted unit housing two electric relays with three indicating lights (low, normal and high). The system shall provide an audible and vi...
	6. Overflow Pipe: The overflow pipe shall be of adequate capacity for the operating conditions and shall be of not less than 150 mm. The inlet of the overflow pipe shall not be closer than 50 mm to the top of the water level in the tank.
	7. Filling:  Provide a float valve for filling the tanks automatically. Filling pipes shall be sized to fill the tank in 8 hours.
	8. Ladders:  Provide inside and outside ladders for access.  Inside ladder shall be located between the manhole and tank bottom.  Provide OSHA safety cage on exterior ladder.
	9. Drain Connection:  Provide minimum of 50 mm drain valve at bottom of the tank on each tank compartment.


	2.2 SOURCE QUALITY CONTROL
	A. Test and inspect potable-water storage tanks according to the following tests and inspections and prepare test reports:
	1. Non-pressure Testing for Fire-Water Storage Tanks: Fill tanks to water operating level to ensure structural integrity and freedom from leaks. Hold water level for two hours with no drop in water level.  Repair or replace tanks that fail test with n...



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install the following devices on tanks where indicated:
	1. Tank vents.
	2. Connections to accessories.

	B. After installing tanks with factory finish, inspect finishes and repair damages to finishes.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 21 Sections.  Drawings indicate general arrangement of piping, fittings and specialties.
	B. Install piping adjacent to potable-water storage tanks to allow service and maintenance.
	C. Connect water piping to water storage tanks with unions or flanges and with shutoff valves.  Connect tank drains with shutoff valves and discharge over closest floor drains.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following final checks before filling:
	1. Test operation of tank accessories and devices.

	B. Filling Procedures:  Fill tanks with water to operating level.

	3.4 CLEANING
	A. Clean and disinfect domestic and fire-water storage tanks.
	B. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed, use procedure described in AWWA C652 or as described below:
	1. Purge water storage tanks with potable water.
	2. Disinfect tanks by one of the following methods:
	a. Fill tanks with water-chlorine solution containing at least 2T50 ppm2T of chlorine.  Isolate tanks and allow to stand for 24 hours.
	b. Fill tanks with water-chlorine solution containing at least 2T200 ppm2T of chlorine.  Isolate tanks and allow to stand for three hours.

	3. Flush tanks, after required standing time, with clean, potable water until chlorine is not present in water coming from tank.
	4. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination made by authorities having jurisdiction shows evidence of contamination.

	C. Prepare written reports for purging and disinfecting activities.



	211313 - Wet-Pipe Sprinkler Systems
	PART 1 – GENERAL
	1.1  RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Fire-protection valves.
	3. Sprinklers.
	4. Alarm devices.
	5. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps and fire-pump controllers.
	4. Division 28 Section “Fire-Alarm System for alarm devices not specified in this section.
	5. Division 22 Section “Vibration and Seismic Controls for Plumbing Piping and Equipment”.


	1.3 DEFINITIONS
	A. High-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories, designed and listed to operate at working pressure higher than standard 6T1200 kPa6T, but not higher than 6T2400 k...
	B. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories: Wet-pipe sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	C. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of  6T1200 kPa6T.

	1.4 SYSTEM DESCRIPTIONS
	A. Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is connected to the water supply through alarm valve. Water discharges immediately from sprinklers when they are opened. Sprinklers open when heat melt...

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard-Pressure Piping System Component: Listed for 6T1200-kPa6T minimum working pressure.
	B. High-Pressure Piping System Component: Listed for 6T1725-kPa6T minimum working pressure.
	C. Sprinkler system design shall be approved by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13, and all local code...
	D. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand:
	B. 0.68 bars including losses through water-service piping, valves and backflow preventers.
	E. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on drawings.
	F. Total Combined Hose-Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demands.

	G. Seismic Performance: Contractor shall retain an approved Specialist to provide engineering for support system for piping, equipment and the sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/...

	1.6 SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings and Hydraulic Calculations: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations for approval before any equipment or pipes are installed. Include plans, elevations, sections,...
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and approval by the I...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drains...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect/Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition.  These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”

	F. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	G. All material and equipment shall be listed by UL and/or approved by FM Global.
	H. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.

	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1         PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations and pipe sizes.

	2.2        STEEL PIPE AND FITTINGS
	A. Schedule 40, Seamless Galvanized Pipe: ASTM A 53/A 53M, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. Galvanized-Steel and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless steel pipe with threaded ends.
	C. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
	D. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	E. Malleable or Ductile-Iron Unions: UL 860.
	F. Cast-Iron Flanges: ASME 16.1, Class 125.
	G. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
	H. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
	I. Grooved-Joint, Steel Pipe Appurtenances:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Pressure Rating: 6T1200 kPa6T minimum.
	3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, EPDM-rubber gasket and bolts and nuts.


	2.3         PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, non-metallic and asbestos free.
	1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges:   Full-face gaskets.
	2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges:   Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4        LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM approved.
	2. Minimum Pressure Rating for Standard Pressure Piping: 6T1200 kPa6T.
	3. Minimum Pressure Rating for High-Pressure Piping: 2400 kPa.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 312.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	F. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5        SYSTEM PRESSURE RELIEF VALVE
	A. Relief valves shall be designed to relieve excess pressure to increase in ambient temperature.
	B. General Requirements:
	1. Standard: UL’s “Fire Protection Equipment Directory Listing” or “Approval Guide,” published by FM Global, listing.
	2. Pressure Rating: As required by system pressure,  6T1200 kPa6T minimum.
	3. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.6         TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating: As required by system pressure, 6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	D. Globe Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         SPECIALTY VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating:
	a. Standard-Pressure Piping Specialty Valves: 6T1200 kPa6T minimum.
	b. High-Pressure Piping Specialty Valves: 6T2070 kPa6T minimum.

	3. Body Material: Cast or ductile iron.
	4. Size: Same as connected piping.
	5. End Connections: Flanged or grooved.

	B. Alarm Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 193.
	3. Design: For horizontal or vertical installation.
	4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding chamber and fill-line attachment with strainer.
	5. Drip Cup Assembly:
	a. Pipe drain without valves and separate from main drain piping.
	b. Pipe drain with check valve to main drain piping.

	C. Automatic (Ball Drip) Drain Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 1726.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Type: Automatic draining, ball check.
	5. Size: 6TDN 206T.
	6. End Connections: Threaded.

	D. Pressure Reducing Valves
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Provide UL listed and FM approved factory assembled and fully trimmed pressure reducing valve in portions of systems where all components are not listed for pressure greater than 12 bars.  The valve shall be set for an outlet pressure not exceeding...
	3. Pressure gauges shall be installed on the inlet and outlet side of each pressure reducing valve.
	4. A relief valve of not less than 12.7 mm in size shall be provided on discharge side of the valve set to operate at a pressure not exceeding 8.5 bars.
	5. A list indicating valves shall be provided on the inlet side of each pressure reducing valve, unless the pressure reducing valve meets the listing requirements for use as an indicating valve.
	6. Means shall be provided downstream of all pressure reducing valves for flow tests at sprinkler system demand.


	2.8        SPRINKLER SPECIALTY PIPE FITTINGS
	A. Branch Outlet Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 213.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	5. Type: Mechanical-T and -cross fittings.
	6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	8. Branch Outlets: Grooved or threaded.

	B. Flow Direction and Test Assemblies:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast or ductile-iron housing with orifice, sight glass, and integral test valve.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.

	C. Branch Line Testers:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Brass.
	5. Size: Same as connected piping.
	6. Inlet: Threaded.
	7. Drain Outlet: Threaded and capped.
	8. Branch Outlet: Threaded, for sprinkler.

	D. Sprinkler Inspector’s Test Fittings:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.9        SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory Listing" or "Approval Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers: 6T1200 kPa6T minimum.

	D. Automatic Sprinklers with Heat-Responsive Element:
	1. Non-Residential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with Discharge Coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	E. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	F. Special Coatings:
	1. Wax.
	2. Corrosion-resistant paint.

	G. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, one piece, flat.

	H. Sprinkler Guards:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.10       ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically-Operated Alarm Bell:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum- and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Water-Flow Indicators:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Standard: UL 346.
	3. Water-Flow Detector: Electrically supervised.
	4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary contacts, 7 A, 220-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that ...
	5. Type: Paddle operated.
	6. Pressure Rating: 6T1200 kPa6T.
	7. Design Installation: Horizontal or vertical.

	D. Pressure Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised water-flow switch with retard feature.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design Operation: Rising pressure signals water flow.

	E. Valve Supervisory Switches:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	2. Standard: UL 346.
	3. Type: Electrically supervised.
	4. Components: Two single-pole, double-throw switch with normally closed contacts.
	5. Design: Signals that controlled valve is in other than fully open position.


	2.11      PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work.
	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gauge Range: 6T0 to 1725 kPa6T and 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gauge: Include "WATER" label on dial face.


	PART 3 – EXECUTION
	3.1        PREPARATION
	A. Report test results promptly and in writing.

	3.2         PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping.  Install piping as indicated, as far as practical.
	1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.  File written approval with Architect before deviating from approved working plans.

	B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.
	C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device materials and installation in NFPA 13.
	D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	G. Install sprinkler piping with drains for complete system drainage.
	H. Install relief valve not less than  6T12 mm6T in size and set to operate at  6T12.1 bar6T or  6T0.7 bar6T in excess of the maximum system pressure, whichever is greater.
	I. Provide vent at top of each drain riser.
	J. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	K. Provide automatic air venting valve at top of the system for exhaust air in the system.
	L. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping between fire-department connection and check valve.  Install drain piping to and spill over floor drain or to outside building.
	M. Install alarm devices in piping systems.
	N. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements for hanger materials in NFPA 13.
	O. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe.  Include pressure gages with connection not less than 6TDN 86T and with soft metal seated globe valve, arranged for draining pipe between...
	P. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	Q. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	S. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any mechanical, plumbing or elect...
	T. The Contractor shall provide Owner approved, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Owner’s opinion, are subject to physical damage.
	U. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	V. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	W. Penetrations of ductwork shall not be permissible.
	X. Torch cutting and welding shall not be permitted as a means of modifying or repairing the existing sprinkler systems.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3         JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated.  Pipin...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service.  Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	H. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop-weld pipe joints where welded piping is indicated.  Do not use welded joints for galvanized-steel pipe.

	I. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	J. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	K. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	L. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65.5 degrees Celsius, unless listed for this service.
	M. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	N. Do not use couplings to provide support point for vertical piping.
	O. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer.

	3.4        VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve. Install...
	C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-water-supply sources.
	D. Specialty Valves:
	1. General Requirements: Install in vertical position for proper direction of flow, in main supply to system.

	E. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal identification signs to show their function and sprinkler system zones which they serve.
	F. Control valves installed overhead shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the ope...
	G. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5        SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent.  Final sprinkler installation shall follow installation of finished ceiling.  Coordination with and approval from Gen...
	C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	D. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway.  Sprinklers at bottom of hoistway shall not be more than 0.609 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that...
	E. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room.  A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	F. Sprinklers shall be installed under fixed obstructions over 1220 mm such as ducts, decks and overhead doors.  Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be provided with head guards.
	G. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13.  Deflector of sprinklers shall be aligned parallel to ceiling or roofs.  Sprinklers shall be designed to open at temperature 57-73  C...
	H. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	I. A minimum of 460 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	J. Sprinklers having K-factor exceeding 5.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	K. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings.  Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	L. Sprinklers shall be designed to open at temperature from 57  C to 73  C in locations where the ceiling temperature does not exceed 37  C.  Where the ceiling temperature exceeds 37  C, the temperature rating of sprinklers shall be in accordance with...
	M. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	N. Provide all required piping and make final connection to the sprinklers.

	3.6        IDENTIFICATION
	A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
	B. Identify system components, wiring, cabling, and terminals.  Comply with requirements for identification specified in Division 21 Section "Identification for Electrical Systems."

	3.7        FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	3. Flush, test and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Coordinate with fire-alarm tests.  Operate as required.
	6. Coordinate with fire-pump tests.  Operate as required.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the contractor’s Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new wet pipe sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working press...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are appr...
	2. Submit contractors and material test certificates signed by installing contractor and owner’s representative in accordance with NFPA-13.

	G. There shall be no visible leakage when the inside sprinkler and standpipe system subjected to the hydrostatic pressure test.
	H. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	I. The main drain valve shall be opened and remain open until the system pressure stabilizes.  The static and residual pressures shall be recorded on the contractor’s test certificate.
	J. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.

	3.8         CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.9        DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain specialty valves and sprinkler systems.

	3.10       PIPING SCHEDULE
	A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel pipe with threaded ends; cast-iron threaded fittings; and threaded joints.
	B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	C. Standard-pressure, wet-pipe sprinkler system, DN50 and smaller, shall be one of the following:
	1. Schedule 40, seamless black-steel painted pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints.

	D. Standard-pressure, wet-pipe sprinkler system, DN65 and larger, shall be one of the following:
	1. Schedule 40, black-steel painted pipe with cut-grooved ends; galvanized, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

	E. Sprinkler drain shall be galvanized steel pipe schedule 40.
	F. Plain end pipe and fittings shall not be used.
	G. Grooving of pipe shall be by roll groove only.

	3.11      SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms Without Ceilings: Upright sprinklers.
	2. Rooms With Suspended Ceilings: Recessed and concealed sprinklers as indicated on plans.
	3. Wall on Soffit Mounting: Sidewall sprinklers.
	4. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Factory-painted as per ID approval.
	2. Recessed Sprinklers: White, with white escutcheon.
	3. Upright Pendant and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.

	C. Two piece escutcheon plates on pendent or sidewall sprinklers are not allowed, unless noted otherwise.



	211318 - Preaction Sprinkler Systems
	PART 1 -   GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section

	1.2 SUMMARY
	A. Section Includes:
	1. Pipes, fittings, and specialties.
	2. Control valves.
	3. Preaction valve with trim.
	4. Sprinkler specialty pipe fittings.
	5. Sprinklers.
	6. Alarm devices.
	7. Control panels.
	8. Air compressor.
	9. Pressure gages.

	B. Related Sections:
	1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.
	2. Division 21 Section "Foam-Water Systems" for AFFF piping.
	3. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps" for fire pumps, pressure-maintenance pumps, and fire-pump controllers.
	4. Division 28 Section "Digital, Addressable Fire-Alarm System" for alarm devices not specified in this Section.


	1.3 DEFINITIONS
	A. Standard-Pressure Sprinkler Piping, Valves, Fittings and Accessories:  Sprinkler system piping, valves, fittings and accessories designed and listed to operate at working pressure of 6T1200 kPa6T maximum.
	B. Standard-Pressure Sprinklers: Sprinklers listed for maximum system pressure of 6T1200 kPa6T.
	C. Preaction Sprinkler System: A sprinkler system employing automatic sprinkler that are attached to a piping system that contains air that might or might not be under pressure, with a supplemental detection system installed in the same areas as the s...
	D. Preaction systems shall be as the following type:

	1.4 SYSTEM DESCRIPTIONS
	A. Double Interlock Preaction System: Provide supervised electrically controlled, pneumatically pressurized Double Interlock Preaction Sprinkler System where indicated on the drawings.  Preaction system assembly shall utilize a preaction valve with tr...
	B. Provide preassembled preaction system assembly complete with a control panel and an air compressor within a free standing cabinet.  The entire package shall be prewired and the water inlet and outlet to the valve riser.

	1.5 PERFORMANCE REQUIREMENTS
	A. Sprinkler system design shall be accepted by authorities having jurisdiction. The automatic sprinkler system shall be complete with all necessary accessories for proper operation and shall be installed in accordance with NFPA-13 and all local code ...
	B. Margin of Safety Between Available Water Flow and Pressure and Total Calculated System Demand: 0.68 bars.
	F. Sprinkler system piping shall be hydraulically calculated based on the design criteria indicated on the drawings.
	G. Maximum Protection Area Per Sprinkler
	1. Maximum protection area per sprinkler as noted on drawing.

	H. Total Combined Hose Stream Demand Requirement:
	1. The minimum water supply requirement for sprinkler system shall be determined by adding hose allowance to the hydraulically calculated sprinkler system demand.

	I. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions determined according to NFPA 13 and ASCE/SEI 7.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: Shop drawings shall be drawn to an indicated scale and shall be submitted along with the hydraulic calculations and volumetric calculations to the Engineer and authority having jurisdiction for acceptance before any equipment or pipe...
	Include plans, elevations, sections, details, and attachments to other work.
	C. The Contractor will be authorized by the Employer to start each portion of the work following Shop Drawing review and acceptance.
	The shop drawings along with catalog cuts and calculations for the work shall be submitted for review and acceptance by the Insurance Underwriters, the Employer, the Engineer, and Local Civil Defense. Any installation prior to this acceptance process ...
	1. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Engineer for acceptance in accordance with the shop drawing submittal schedule and procedures.
	2. Shop drawings shall show all of the information required by NFPA-10, 13, 14, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for all equipment controls, piping, valves and drain...
	3. Wiring Diagrams: For power, signal, and control wiring.
	4. Power supply calculations.

	D. Permits: Prior to starting installation, the Contractor shall submit to the Engineer copies of all permits and acceptances necessary to conduct the work.
	E. Samples: Submit samples for review.
	1. Sprinklers.

	F. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished. The notation “As-Built” shall be entered in th...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to the Engineer for Employer’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.7 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	B. Qualification Data: For qualified Installer and the professional Engineer. Volumetric calculations or water delivery time calculations to the end of sprinkler submittal is required for double interlock preaction systems.
	C. Accepted Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13 , that have been accepted by the authorities having jurisdiction, including hydraulic calculations and volumetric calculations.
	D. Welding certificates.
	E. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.
	Include "The Contractor's Material and Test Certificate for Aboveground Piping."
	F. Field quality-control reports.
	G. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the accepted plans and tested in accordance with NFPA-13.

	1.8 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and...

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by the qualified professional Engineer.


	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70 by a qualified testing agency and marked for intended location and application
	C. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA 13, "Installation of Sprinkler Systems."
	2. NFPA 72, “National Fire Alarm and Signaling Code.”
	3. NFPA 70, “National Electrical Code.”
	4. NFPA 101 – Life Safety Code.
	5. UL Fire Equipment Directory.
	6. FM Global – Loss Prevention Data.
	7. Saudi Building Code.
	8. Local Civil Defense.

	D. All sprinkler system components furnished under this contract shall be guaranteed against defective design, materials and workmanship for the full warranty period which is standard with the manufacturer/supplier, but in no case less than one year f...
	E. All material and equipment shall be listed by UL and/or accepted by FM Global.
	F. Pipe, fittings, valves, specialty valves and sprinklers shall be rated and listed for the maximum system working pressure.  The use of pressure reducing or regulating valves shall not be permissible unless noted otherwise.

	1.10 PROJECT CONDITIONS
	A. Interruption of Existing Sprinkler Service:  Do not interrupt sprinkler service to facilities occupied by the Employer or others unless permitted under the following conditions and then only after arranging to provide temporary sprinkler service ac...
	1. Notify the Engineer, Construction Manager and the Employer no fewer than two days in advance of proposed interruption of sprinkler service.
	2. Do not proceed with interruption of sprinkler service without the Engineer's, Construction Manager's and the Employer 's written permission.


	1.11 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.12 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Sprinkler Cabinets:  Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabine...


	1.13 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation. Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields. Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 STEEL PIPE AND FITTINGS
	A. For piping system subjected to pressure rating 1200 kPa and less, Schedule 40, Galvanized Steel Pipe: ASTM A 53/A 53M, Type S, Grade B.  Pipe ends may be factory or field formed to match joining method.
	B. For piping system subjected to pressure rating more than 1200 kPa, Schedule 80, Galvanized Steel Pipe: ASTM A 53/A53M, Type S, Grade B. Pipe ends may be factory or field formed to match joining method.
	C. Schedule 40, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	D. Schedule 80, Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/ A 53M, seamless steel pipe with threaded ends.
	E. Galvanized, Steel Couplings: ASTM A 865, threaded.
	F. Galvanized, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
	G. Malleable- or Ductile-Iron Unions: UL 860.
	H. Cast-Iron Flanges: ASME B16.1, Class 125.
	I. Grooved-Joint, Steel-Pipe Appurtenances:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Anvil International, Inc. USA
	b. NIBCO, Inc. USA
	c. Victaulic Company. USA
	d. Accepted equal.

	2. Pressure Rating: 6T2400 kPa6T minimum.
	3. Galvanized, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
	4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber gasket, and bolts and nuts.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 6T3.2 mm6T thick or ASME B16.21, nonmetallic and asbestos free.
	1. Class 125, Cast-iron and Class 150, Bronze Flat-Face Flanges: Full-face gaskets
	2. Class 250, Cast-iron and Class 300, Raised-Face Flanges: Ring-type gaskets.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 LISTED FIRE-PROTECTION VALVES
	A. General Requirements:
	1. Valves shall be UL listed or FM accepted.
	2. Minimum Pressure Rating for Standard-Pressure Piping:  6T1200 kPa
	3. Minimum Pressure Rating for High Pressure Piping:  6T1725 kPa

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard:  UL 1091 except with ball instead of disc.
	3. Valves 6TDN 406T and Smaller: Bronze body with threaded ends.
	4. Valves 6TDN 50 and DN 656T: Bronze body with threaded ends or ductile-iron body with grooved ends.
	5. Valves 6TDN 806T: Ductile-iron body with grooved ends.

	C. Bronze Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa 6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	D. Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 312
	3. Pressure Rating: 1200 kPa minimum.
	4. Type: Swing check.
	5. Body Material: Cast or ductile iron.
	6. End Connections: Flanged or grooved.

	E. Bronze OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Bronze.
	5. End Connections: Threaded.

	F. Iron OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 262.
	3. Pressure Rating: 6T1200 kPa6T.
	4. Body Material: Cast or ductile iron.
	5. End Connections: Flanged or grooved.

	G. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 1091.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Valves 6TDN 506T and Smaller:
	a. Valve Type: Ball or butterfly.
	b. Body Material: Bronze.
	c. End Connections: Threaded.

	5. Valves 6TDN 656T and Larger:
	a. Valve Type: Butterfly.
	b. Body Material: Cast or ductile iron.
	c. End Connections: Flanged, grooved, or wafer.

	6. Valve Operation: Integral electrical, 220-V ac, prewired, two-circuit, supervisory switch, visual indicating device.


	2.5 TRIM AND DRAIN VALVES
	A. General Requirements:
	1. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating:  6T1200 kPa6T minimum.

	B. Angle Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	C. Ball Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.


	D. Globe Valves:
	1. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Crane Co. UK
	b. NIBCO Inc. USA
	c. Viking Corp. USA
	d. Accepted equal.



	2.6 PREACTION AUTOMATIC SPRINKLER SYSTEM
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. Viking Corp. USA
	2. Victaulic Co. USA
	3. Accepted equal.

	B. Pre-action sprinkler system shall be provided where indicated on drawings.  The pre-action sprinkler system shall be supervised, double interlock, electrically operated, fail-safe with required trim, compressor, and air maintenance device.  The sys...
	C. No more than 1000 automatic sprinklers shall be controlled by any one preaction valve.
	D. Air Compressor:
	1. Provide air compressor to provide compressed air supply in the dry system with dehydrator. The air compressor shall have a capacity capable of restoring normal air pressure in the system within 30 minutes.
	a. Connection pipe from the air supply to the dry pipe valve shall not be less than 6T15 mm6T in diameter and shall enter the system above the priming water level of the dry pipe valve.
	b. A check valve shall be installed in the air filling connection, and a listed or accepted shutoff valve of either the renewable disc or ball valve type shall be installed on the supply side of this check valve and shall remain closed unless filling ...
	c. Relief Valve: An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 6T0.7 bar6T in excess of system air pressure and shall not exceed the manufacturer’s limitations.

	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Gast Manufacturing Inc. USA
	b. General Air Products, Inc. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	3. Standard: UL’s “Fire Protection Equipment Directory” listing or “Acceptance Guide,” published by FM Global, listing.
	4. Motor kW: Fractional.

	E. Air maintenance device shall regulate the air pressure to preset requirements.
	F. Starter and power wiring, including local disconnect, and final terminations for air compressor will be provided under this Section.
	G. An accepted relief valve shall be provided between the air supply and the shutoff valve and shall be set to relieve pressure no less than 0.7 bar (10 psi) in excess of system pressure and shall not exceed manufacturer’s limitation.  Installation of...
	H. Listed pressure gauges shall be installed upstream and downstream of the pre-action valve and the air supply line to the preaction valve and preaction valves.
	I. Sprinkler piping and fire detection devices shall be automatically supervised.
	J. A supervised control valve shall be installed at downstream of pre-action valve assembly.
	K. The pre-action system shall be equipped with the following components:
	1. Preaction valve.
	2. Trim piping and components -
	a. Piping valve.
	b. Restriction orifice.
	c. Test drain valve.
	d. Main drain valve.
	e. Drip check valve.
	f. Strainer alarm test valve.
	g. Garage valve.
	h. Water comply pressure gauge.
	i. Pressure operated relief valve 0-26.6 bar (0 – 300 psi).
	j. N.C. solenoid valve.
	k. Alarm switch.
	l. Manual emergency release valve.
	m. Low air supply.
	n. Pressure switches.
	o. Check valve.
	p. OS&Y valve with tamper switch.
	q. Check valve with rubber seat.
	r. Back-up power supply.
	s. System air pressure.
	t. Pressure gauges.


	L. The control panel shall be U.L. Listed and F.M. accepted and meet the requirements of NFPA Pamphlet 72 for releasing preaction system(s). The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a key loc...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the preaction system releasing control panel with the building fire alarm and BAS panel. Power for the panel shall be derived from a 220 Volt, 20 Amp...
	2. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Fike. USA
	b. Notifier. USA
	c. Accepted equal.
	a. Smoke detection in alarm condition.
	b. Air supervisory pressure switch.
	c. Sprinkler system pressure water flow switches.
	d. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for sprinkler system air supervisory pressure switch, water flow pressure switch, and valve tamper switch. All other supervisory conditions including the integral panel trouble conditions may be annunciated ...
	5. Provide the entire preassembled and prewired preaction valve assembly, including preaction valve with the required trim control valve with tamper switch and associated piping, control panel, air compressor, and water inlet and outlet to the valves....

	M. Provide cross zoned photoelectric type smoke detectors for release of solenoid.  In the preaction valve assembly, spacing of smoke detectors shall be based on the requirements of NFPA 72.
	N. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	O. The alarm pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have one set of "C" contacts which shall be utilized for the "System Tripped" alarm reporting to the control panel.
	P. The air supervisory pressure switch shall be U.L. Listed and F.M. accepted as a listed sprinkler appurtenance. It shall have two sets of "C" contacts. One set of contacts shall be utilized for the "low air" supervisory condition reporting to the co...
	Q. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. accepted. The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	R. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	S. Spacing of releasing devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	T. Sequence of Operation:
	1. Upon closure of control valve on the preaction valve assemblies or loss of air in the piping due to activation of a sprinkler or breakage of fitting, trouble supervisory signal will be transmitted at the preaction releasing control panel and buildi...
	a. Transmit alarm signal at the releasing control panel and building fire alarm panel and BAS panel.
	b. Alarm bell will sound alarm.
	c. Water will enter the piping but will not discharge over the hazard until the sprinkler is operated in the single interlock systems.
	d. Water will enter the piping only upon activation of a detection device and loss of air operation of a sprinkler in the double interlock system(s).

	3. Upon manual activation of the preaction valve by the operation of the manual emergency release causes the following:
	a. Continuous audible device sounds alarm.


	U. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	V. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	W. Automatic operation of the preaction systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	X. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.

	2.7 SPRINKLER SPECIALTY PIPE FITTINGS
	A. General Requirements for Preaction System Fittings:  UL listed and FM Accepted for preaction pipe service.
	B. Branch Outlet Fittings:
	1. Anvil International, Inc.
	2. Tyco Fire & Building Products LP.
	3. Victaulic Company.
	4. Standard: UL 213.
	5. Pressure Rating:  6T1200 kPa6T minimum.
	6. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
	7. Type: Mechanical-T and -cross fittings.
	8. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
	9. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match connected branch piping.
	10. Branch Outlets: Grooved, or threaded.

	C. Sprinkler Inspector's Test Fittings:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Victaulic Company. USA
	b. Viking Corporation. USA
	c. Accepted equal.

	2. Standard: UL's "Fire Protection Equipment Directory" listing or "Acceptance Guide," published by FM Global, listing.
	3. Pressure Rating: 6T1200 kPa6T minimum.
	4. Body Material: Cast- or ductile-iron housing with sight glass.
	5. Size: Same as connected piping.
	6. Inlet and Outlet: Threaded.


	2.8 SPRINKLERS
	A. All sprinklers shall be permanently marked with a one or two character manufacturer symbol, followed by three or four numbers so as to identify a unique sprinkler identification for every change in orifice size or shape, deflector characteristics, ...
	Escutcheon plates or cover plates for concealed sprinklers shall be part of listed sprinklers assembly. Provide corrosive-resistant coating in the rooms where corrosive conditions exist.
	1. Globe Fire Sprinkler. USA
	2. Victaulic Company. USA
	3. Viking Corporation. USA
	4. Accepted equal.

	B. General Requirements:
	1. Standard:  UL's "Fire Protection Equipment Directory" listing and FM Global "Acceptance Guide," published by FM Global, listing.
	2. Pressure Rating for Automatic Sprinklers:  6T1200 kPa6T minimum.

	C. Automatic Sprinklers with Heat-Responsive Element:
	1. Nonresidential Applications: UL 199.
	2. Characteristics: Nominal 6T12.7-mm6T orifice with discharge coefficient K of 80.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.

	D. Sprinkler Finishes:
	1. Chrome plated.
	2. Bronze.
	3. Painted.

	E. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
	1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
	2. Sidewall Mounting: Chrome-plated steel, white finish, one piece, flat.

	F. Sprinkler Guards:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Reliable Automatic Sprinkler Co., Inc. USA
	b. Victaulic Company. USA
	c. Viking Corporation. USA
	d. Accepted equal.

	2. Standard: UL 199.
	3. Type: Wire cage with fastening device for attaching to sprinkler.


	2.9 ALARM DEVICES
	A. Alarm-device types shall match piping and equipment connections.
	B. Electrically Operated Alarm Bell:
	1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	2. Standard: UL 464.
	3. Type: Vibrating, metal alarm bell.
	4. Size: 6T150-mm6T minimum, 6T200-mm6T minimum and 6T250-mm6T diameter.
	5. Finish: Red-enamel factory finish, suitable for outdoor use.

	C. Pressure Switches:
	1. Provide high/low air supervisory pressure switches for monitoring loss of air in preaction systems and waterflow pressure switches for monitoring waterflow in the system piping.
	2. Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised water-flow switch with retard feature.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design Operation: Rising pressure signals water flow.

	D. Valve Supervisory Switches:
	1. Provide valve supervisory switches on all the valves controlling water supplies including incoming water service.
	2. Available Manufacturers:  Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	a. Globe Fire Sprinklers. USA
	b. Victaulic Co. USA
	c. Viking Corp. USA
	d. Accepted equal.

	3. Standard: UL 346.
	4. Type: Electrically supervised.
	5. Components: Single-pole, double-throw switch with normally closed contacts.
	6. Design: Signals that controlled valve is in other than fully open position.


	2.10 PRESSURE GAGES
	A. Available Manufacturers: Subject to compliance with requirements, available manufacturers offering products which may be incorporated into the Work include, but are not limited to, the following:
	1. AMETEK, Inc.; U.S. Gauge Division. USA
	2. Watts USA
	3. Accepted equal

	B. Standard: UL 393.
	C. Dial Size: 6T90- to 115-mm6T diameter.
	D. Pressure Gage Range: 6T0 to 2070 kPa6T minimum.
	E. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face.
	F. Air System Piping Gage: Include "AIR" or "AIR/WATER" label on dial face.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291.  Use results for system design calculations required in "Quality Assurance" Article.
	B. Report test results promptly and in writing.

	3.2 PIPING INSTALLATION
	A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping. Install piping as indicated, as far as practical.
	1. Deviations from accepted working plans for piping require written acceptance from authorities having jurisdiction. File written acceptance with the Engineer before deviating from accepted working plans.
	2. Piping shall be installed with minimum number of joints and couplings, but with adequate and accessible connections for disassembly, maintenance and replacement of piping components.

	B. Piping Standard: Install internally and externally galvanized pipes for preaction systems and areas where moisture conditions exist.  Comply with requirements in NFPA 13 for installation of sprinkler piping.
	C. Pitch sprinkler pipes in accordance with NFPA-13. Provide auxiliary drain connections for trapped portions of piping.
	D. Install seismic restraints on piping. Comply with requirements in NFPA 13 for seismic-restraint device materials and installation.
	E. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
	F. Piping installed within the MRI rooms shall be of non-ferrous material (copper piping).
	G. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	H. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	I. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized and located according to NFPA 13.
	J. Install sprinkler piping with drains for complete system drainage.
	K. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is connected to standpipes.
	L. Connect compressed-air supply to preaction sprinkler piping.
	M. Connect air compressor to the following piping and wiring:
	1. Pressure gages and controls.
	2. Electrical power system.
	3. Fire-alarm devices, including low-pressure alarm.

	N. Install alarm devices in piping systems.
	O. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with requirements in NFPA 13 for hanger materials.
	P. Pressurize and check preaction sprinkler system piping and air-pressure maintenance devices and air compressors.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
	T. All piping, valves and devices shall be installed as high as possible, and shall not obstruct any portion of a window, doorway, stairway or passageway, and shall not interfere with the operation or accessibility of any existing mechanical, plumbing...
	U. The Contractor shall provide the Employer accepted, adequate permanent protection for any installed piping, valves, devices or accessories which, in the Employer’s opinion, are subject to physical damage.
	V. Pipe which passes through fire-resistive wall floor slabs and shaft walls, shall be properly sleeved and sealed with UL listed fire stopping material.
	W. All suction connections to the fire pump and all discharge piping shall be painted red, or identified as fire protection system piping at intervals not less than 4.5 m.
	X. Penetrations of ductwork shall not be permissible.
	Y. Pooling of cutting oil or other petroleum based products in the sprinklers must be avoided.  Therefore, always cut and thread pipe without the sprinkler being attached and always be sure to check and drain the drops of any excessive oil prior to th...
	Z. Provide a minimum clearance of 200 mm under bottom of sprinkler piping above suspended ceiling for lighting to be installed under tenant improvements.
	AA. Route piping in orderly manner, plumb and parallel to building structure.  Maintain gradient.
	BB. Where corrosive conditions exist or piping is exposed to the weather, corrosion resistant type of pipe, fittings, and hangers shall be used.
	CC. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

	3.3 JOINT CONSTRUCTION
	A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have finish and pressure ratings same as or higher than system's pressure rating for aboveground applications unless otherwise indicated. Piping...
	B. Install unions adjacent to each valve in pipes 6TDN 506T and smaller.
	C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. Join flanges with gasket and bolts according to ASME B31.9.
	G. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged

	H. Steel-Piping, rolled-Grooved Joints:  roll square-edge groove in end of pipe according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	I. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.
	J. Copper-Tubing Grooved Joints:  Roll rounded-edge groove in end of tube according to AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts.  Join copper tube and grooved-end fittings according to AWWA C606 for steel-pipe grooved jo...
	K. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with tools recommended by fitting manufacturer.
	L. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014.  Use tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating stop, and braze branch tube into collar.
	M. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.
	N. Rubber gasketed pipe fittings and couplings shall not be installed where ambient temperatures can be expected to exceed 65 C, unless listed for this service.
	O. A one piece reducing fitting shall be used wherever a change is made in the size of pipe.
	P. Do not use couplings to provide support point for vertical piping.
	Q. All grooved mechanical couplings, fittings and gaskets shall be of the same manufacturer

	3.4 VALVE AND SPECIALTIES INSTALLATION
	A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and specialties according to NFPA 13 and authorities having jurisdiction.
	B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply except from fire-department connections. Install permanent identification signs indicating portion of system controlled by each valve.
	C. Specialty Valves:
	1. General Requirements:  Install in vertical position for proper direction of flow, in main supply to system.
	2. Preaction Valves: Install trim sets for air supply, drain, priming level, alarm connections, ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
	a. Install air compressor and compressed-air supply piping.
	b. Air-Pressure Maintenance Device: Install shutoff valves to permit servicing without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or switch to maintain system pressure; strainer; pressure ratings with 6T9...
	c. Install compressed-air supply piping from building's compressed-air piping system.


	D. All water supply control, drain, and test connection valves shall be provided with permanently marked weatherproof metal or rigid plastic identification signs to show their function and sprinkler system zones which they serve.
	E. Control valves installed overhead, shall be positioned so that the indicating feature is visible from the floor. Wafer type valves with components that extend beyond the valves body shall be installed in a manner that does not interfere with the op...
	F. Provide drain valves at main shutoff valves, low points of piping and trapped portions of piping per NFPA-13.

	3.5 SPRINKLER INSTALLATION
	A. Unless otherwise indicated, all sprinklers shall be arranged symmetrically within each room or space.  All sprinklers to be installed in suspended ceilings of any type shall be aligned and shall be located as indicated on the architectural reflecte...
	In areas without a suspended ceiling, install sprinkler piping as high as possible.  Sprinklers shall be installed in accordance with their liking. Sprinklers shall be placed in the center of ceiling tile in both directions.
	B. The sprinkler deflector distance for recessed pendent or flush pendent sprinklers below the suspended ceiling shall be consistent. Final sprinkler installation shall follow installation of finished ceiling. Coordination with and acceptance from the...
	C. Sprinklers in the pendent position shall be installed on return bends in the heated areas.
	D. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
	E. Horizontal sidewall sprinklers shall not be installed back-to-back in residential occupancies. Provide a minimum of 15.2 mm horizontal separation to reduce sound transmission.
	F. Sidewall spray sprinklers shall be installed at top and bottom of each elevator hoistway. Sprinklers at bottom of hoistway shall not be more than 600 mm above the floor of the pit, with the exception the fully enclosed noncombustible shafts that do...
	G. Upright or pendent sprinklers, ordinary or intermediate temperature rating sprinklers shall be installed in the elevator hoistways and machine room. A supervised shutoff valve shall be installed on water supply to sprinklers.
	1. Provide all required piping and make final connection to sprinklers.

	H. Sprinklers shall be installed under fixed obstructions over 1200 mm such as ducts, decks, open gate flooring, cutting tables and overhead doors. Sprinklers installed below 2.1 m above finished floor in areas having exposed construction shall be pro...
	I. Sprinklers installed under open grating shall be of the intermediate level/rack storage type or otherwise shielded from the discharge of overhead sprinklers.
	J. Positioning of sprinkler deflector under ceiling, metal deck or slab shall conform to the requirements of NFPA-13. Deflector of sprinklers shall be aligned parallel to ceiling or roofs. Sprinklers shall be designed to open at temperature 54-73 deg ...
	K. Provide sprinkler protection in the accessible vertical shaft and/or around vertical opening, if the vertical opening(s) is/are not protected by fire rated enclosure.
	L. Protective caps and straps shall be removed from all sprinklers prior to the time when the sprinkler system is placed in service.
	M. A minimum of 450 mm clearance shall be maintained between top of storage and ceiling sprinkler deflector and 915 mm clearance from top of rubber tire storage to sprinkler deflector.
	N. Residential sprinklers shall be permitted in dwelling units and their adjacent corridors provided they are installed in conformation with their listing. Area of coverage shall be in accordance with manufacturer listing.
	O. Sprinklers having K-factor exceeding 80.6 and having 12.7 mm national standard threads shall not be installed in new construction.
	P. Sidewall sprinklers shall only be installed in the light hazard occupancies with smooth, horizontal, or sloped, flat ceilings. Sidewall sprinklers, in ordinary hazard occupancies with smooth, flat ceilings where specifically listed for such use.
	Q. Sprinklers shall be designed to open at temperature from 57 C to 73 C in locations where the ceiling temperature does not exceed 37 C. Where the ceiling temperature exceeds 37 C, the temperature rating of sprinklers shall be in accordance with NFPA...
	R. Sprinklers at linen and trash chutes will be provided by the chute manufacturer as specified under another section of the specifications.
	S. Provide all required piping and make final connection to the sprinklers.

	3.6 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest until no leaks exist.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
	4. Energize circuits to electrical equipment and devices.
	5. Start and run air compressors.
	6. Coordinate with fire-alarm tests. Operate as required.
	7. Coordinate with fire-pump tests. Operate as required.
	8. Verify that equipment hose threads are same as local fire-department equipment.

	C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. The installer shall perform all the required acceptance tests per the provisions of applicable sections of NFPA-13, complete the Contractor's Material and Test Certificate(s), forward the certificates to the authority having jurisdictions prior to ...
	F. All new preaction sprinkler piping shall be tested hydrostatically at not less than 13.6 bars pressure for 2 hours, except when the system pressure is in excess of 10.2 bars shall be tested at a pressure of 3.4 bars in excess of system working pres...
	1. Additives, corrosive chemicals such as sodium silicate or derivative of sodium silicate brine or other chemicals shall not be used for stopping leaks while hydrostatically testing systems.  However, use of biocides and other chemicals that are acce...
	2. Submit the Contractors and material test certificates signed by installing the Contractor and the Employer’s representative in accordance with NFPA-13.

	G. The preaction system piping shall be tested pneumatically at 2.7 bars in addition to the hydrostatic test.  Maximum permissible loss in the pneumatic test is 0.134 bars over the period of 24 hours.
	1. The test on double interlock preaction systems shall measure the time to trip the valve and the time for water to be discharged by opening the inspector’s test valve.

	H. There shall be no visible leakage when the inside sprinkler system is subjected to the hydrostatic pressure test.
	I. Piping between the exterior fire department connection and the check valve in the fire department inlet pipe shall be tested hydrostatically in the same manner as the balance of the system.
	J. The main drain valve shall be opened and remain open until the system pressure stabilizes. The static and residual pressures shall be recorded on the Contractor's test certificate.
	K. Water flow detecting devices, including the associated alarm circuits, shall be tested by an actual water flow through use of a test connection.
	L. Automatic operation of preaction systems shall be tested in accordance with the manufacturer’s instructions.  The manual and remote control operation shall also be tested.

	3.7 CLEANING
	A. Clean dirt and debris from sprinklers.
	B. Remove and replace sprinklers with paint other than factory finish.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train the Employer's maintenance personnel to adjust, operate, and maintain specialty valves.

	3.9 PIPING SCHEDULE
	A. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
	B. Standard-pressure, preaction sprinkler system, DN50 and smaller, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and threaded joints (for system pressure more than 1200 KPa).

	C. Standard-pressure, preaction sprinkler system, DN65 and larger, shall be as the following:
	1. Schedule 40, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints(for system pressure less than 1200 KPa).
	2. Schedule 80, seamless galvanized-steel pipe with roll-grooved ends; galvanized , grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints (for system pressure more than 1200 KPa).


	3.10 SPRINKLER SCHEDULE
	A. Use sprinkler types in subparagraphs below for the following applications:
	1. Rooms without Ceilings: Upright sprinklers.
	2. MRI Rooms: Concealed pendent type listed for MRI use.
	3. Rooms with Suspended Ceilings: Recessed, and concealed pendent sprinklers as indicated.
	4. Wall Mounting: Sidewall sprinklers.
	5. Special Applications: Extended-coverage and quick-response sprinklers where indicated.

	B. Provide sprinkler types in subparagraphs below with finishes indicated.
	1. Concealed Sprinklers: Rough brass, with factory-painted as per ID.
	2. Recessed Sprinklers: White finish, with white escutcheon.
	3. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, chemicals, or other corrosive fumes.




	211339 - Foam-Water Systems
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concentrate piping and piping specialties.
	2. Bladder tanks and proportioning devices.
	3. Foam concentrate.
	4. Discharge devices.
	5. Monitoring and alarm devices.

	B. Related Sections:
	2. Division 21 Section “Fire-Suppression Standpipes.”
	3. Division 21 Section “Facility Fire Suppression Water Service Piping.”
	4. Division 21 Section "Electric-Drive, Centrifugal Fire Pumps."


	1.3 DEFINITIONS
	A. AFFF: Aqueous film-forming foam concentrate.
	B. Eductor (Inductor): A device that uses the venturi principle to introduce a proportionate quantity of foam concentrate.
	C. Proportioner: The device where foam liquid and water are mixed to form foam solution.

	1.4 SYSTEM DESCRIPTION
	A. The foam-water systems shall provide extinguishment of Class A and Class B hazards in the protected hazard. The foam water systems shall utilize deluge valve with complete trim, control panel and detection and devices for the deluge systems and bla...
	B. Provide a reserve supply of foam concentrate to meet the design requirements.
	C. Description: Engineered, fixed, deluge, automatically actuated, low-expansion, AFFF fire-extinguishing system for flammable-liquid fires. System includes diaphragm proportioning tanks and devices as described in NFPA 16.

	1.5 PERFORMANCE REQUIREMENTS
	A. Standard Working Pressure of Piping-System Component: Listed for 6T1200 kPa6T.
	B. Design sprinkler system hydraulically based on design criteria indicated on the drawings
	1. Solution: 3 percent foam-water solution.

	C. Seismic Performance: Fire-suppression piping shall withstand the effects of earthquake motions determined according to NFPA 13.

	1.6 SUBMITTALS
	A. Product Data: For each type of product indicated.  Include the following:
	1. Piping, valves, fittings, and hangers.
	4. Seismic restraints for all equipment.
	5. Bladder tanks and proportioning devices.
	6. Foam concentrate.
	7. Discharge devices.  Include flow characteristics.
	8. Monitoring and alarm devices.  Include electrical data and supervision method.
	9. Foam-concentrate storage tanks.
	10. Control Panel
	11. Detection devices
	12. Test connections.

	B. Shop Drawings and Hydraulic Calculations: For foam- water sprinkler system, include plans, elevations, sections, details etc.
	1. The Contractor will be authorized by the Owner to start each portion of the work following Shop Drawing review and approval. The shop drawings along with catalog cuts of fittings, valves, bladder tank, proportioner, fittings and hangers, etc. and p...
	a. This Contractor shall submit the required sets of catalog cuts, shop drawings, and hydraulic calculations to the Architect for approval in accordance with the shop drawing submittal schedule and procedures.
	b. Shop drawings shall show all of the information required by NFPA-10, 13, 11, 16, 20, 22, Saudi Building Code, and Local Civil Defense for working plans and shall include drawings showing the location for control panel detection devices, wiring, pip...


	C. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Domestic water piping.
	2. Compressed air piping.
	3. HVAC hydronic piping.
	4. Items penetrating finished ceiling include the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.


	D. Qualification Data: For qualified Installer and professional engineer.
	E. Approved Sprinkler Drawings: Working plans, prepared according to NFPA 13, that have been approved by Local Civil Defense, including hydraulic calculations.
	F. Welding certificates.
	G. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	H. Samples: Submit samples for review:
	1. Open sprinklers.

	I. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for Aboveground Piping."
	J. Field quality-control reports.
	K. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation and maintenance manuals. Include components of system servicing requirements, inspection data, replacement parts and availability, valve tag schedules and ...
	L. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect and Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.

	M. After completing a sprinkler system installation, the Contractor shall submit to the authority having jurisdiction a written certification that the system has been installed in accordance with the approved plans and tested in accordance with NFPA-13.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility.  Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. All material and equipment shall be listed by UL and approved by FM Global.
	D. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with the following:
	1. NFPA-10, “Portable Fire Extinguishers.”


	1.8 COORDINATION
	A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, soffits, ceiling and elevation changes and partition assemblies.
	B. Coordinate layout and installation of sprinklers in exposed construction areas with structural elements and work of other trades.
	C. Placement of sprinklers in all areas/spaces shall comply with NFPA-13 obstruction rules.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Discharge Devices: Not less than 20 percent of amount of each type installed.
	2. Foam Concentrate: Not less than 200 percent of amount installed.
	3. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench.  Include number of sprinklers required by NFPA 13 and sprinkler wrench.  Include separate cabinet...


	1.10 DELIVERY, STORAGE AND HANDLING
	A. Store products in shipping containers until installation.  Provide and maintain temporary inlet and outlet caps until installation.
	B. Glass bulb sprinklers shall be shipped and stored with protective bulb shields.  Bulb shields shall be removed after installation and before placing the system in service.


	PART 2 – PRODUCTS
	2.1        CONCENTRATE PIPING MATERIALS
	A. Comply with requirements specified in Division 21 Section "Wet-Pipe Sprinkler Systems" for pipes, fittings, joining materials and valves.
	1. Foam concentrate piping shall be compatible with foam concentrate to be used.  Foam concentrate piping shall be designed for the least equivalent feet of pipe run from bladder tank discharge outlet to proportioning device and water supply to bladde...

	B. Schedule 40, Seamless Galvanized Steel Pipe: ASTM A 53/A 53M, Type E, Grade B.  Pipe ends may be factory or field formed to match joining method.
	1. Threaded Fittings, Classes 125 and 250: ASME B16.4.
	2. Pipe Flanges and Flanged Fittings: ASME B16.1.
	3. Malleable Iron Threaded Fittings, Classes 150 and 300: ASME B16.3.

	C. Red Brass Pipe: ASTM B 43, Schedule 40, with factory- or field-formed threaded ends.
	1. Threaded Fittings: ASME B16.11.


	2.2         VALVES
	A. General Valve Requirements:
	1. UL listed and/or FM Approved for use in fire-protection systems.
	2. Compatible with type of foam concentrate used.
	3. Rated for the system pressure.

	B. Ball Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard:   UL 258.
	b. For trim and drain functions.
	c. Valves 6TDN 406T and Smaller:   Bronze body with threaded ends.
	d. Valves 6TDN 50 and DN 656T:   Bronze body with threaded ends or ductile-iron body with grooved ends.
	e. Valves 6TDN 806T:   Ductile-iron body with grooved ends.


	C. OS&Y Gate Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description:
	a. Standard: UL 262.
	b. Accessories: Pre-grooved stem for mounting tamper switch for monitoring by fire-alarm panel.
	c. Body Material: Cast or ductile iron.
	d. Ends: Flanged or mechanical.
	e. Packing: Asbestos free.


	D. Indicating-Type Butterfly Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 1091.
	b. Pressure Rating: 6T1200 kPa6T minimum.
	c. Valves 6TDN 506T and Smaller:
	1) Body Material:   Bronze.
	2) End Connections: Threaded.

	d. Valves 6TDN 656T and Larger:
	1) Body Material: Cast or ductile iron.
	2) End Connections: Flanged, grooved, or wafer.
	3) Ends: Flanged or mechanical.

	e. Accessories: Tamper switch for monitoring by fire-alarm panel.


	E. Swing Check Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	2. Description:
	a. Standard: UL 312.
	b. Pressure Rating: 6T1725 kPa6T minimum (rated for system pressure).
	c. Body Material: Cast iron.
	d. End Connections: Flanged or grooved.


	F. Trim and Drain Valves:
	1. General Requirements:
	a. Compatible with type of foam concentrate used.
	b. Pressure Rating: 6T1200 kPa6T minimum.

	2. Angle Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/

	3. Globe Valves:
	a. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/



	2.3         SPECIALTY VALVE – DELUGE VALVE
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Deluge valve shall employ a positive vent on the priming line to ensure that the deluge valve will not prematurely reset. Inlet and outlets connections of the deluge valve shall be Grooved. Deluge valve shall have a working pressure 1200 kPa deluge...

	2.4        SPECIALITIES
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	B. Specialties shall comply with NFPA 16, be compatible with the foam concentrate, and be designed to be drained and cleaned.
	C. Foam-Concentrate Storage Tanks: Provide a low expansion foam bladder tank system for storage of foam concentrate. The tank shall be stamped as meeting ASME pressure vessel requirements and UL listed/FM Approved for use with the foam concentrate and...
	D. Proportioning Controllers: Foam concentrate shall be introduced into the water from a concentrate controller utilizing balanced pressure injection. Concentrate controller shall be listed and approved with the foam concentrate to the proportioned an...
	E. Concentrate Control Valves: Install water-operated ball or deluge valve between the bladder tank and concentrate controller. The valve shall open automatically when the sprinkler system water flow. Concentrate control valve shall be listed for the ...
	F. Concentrate Strainers: Bronze body and stainless-steel mesh strainer with minimum 6T3.2-mm6T perforations to remove solids that would block system components.
	G. Pressure Gauges: Comply with UL 393; with 6T90-mm6T minimum-diameter dial, 6T0- to 2070-kPa6T dial range, and caption "WATER" or "CONCENTRATE" on dial face.

	2.5        FOAM CONCENTRATE
	A. Description: 3% AFFF liquid concentrate, complying with NFPA 11 and UL 162, for making foam-water fire-extinguishing foam solution. Stored foam concentrate shall not be a mixture of different types and/or brands and shall be stored in accordance wi...

	2.6         DISCHARGE DEVICES
	A. Discharge devices and foam concentrate shall be UL listed or FM Approved for use together.
	B. Sprinklers: Open, air-aspirating type; for use on deluge systems.
	C. Discharge devices for foam-water deluge and spray systems shall be permitted to be air aspirating as foam water sprinklers or foam-water spray nozzles.

	2.7         MONITORING DEVICES
	A. Valve Supervisory Switches: Single pole, double throw, with normally closed contacts complying with UL 753.  Switch shall signal fire-alarm panel or releasing panel when valve is in other than fully open position.
	B. Pressure Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.
	C. Flow Switches: Single pole, double throw, UL listed or FM Approved and complying with UL 753.  Switch shall signal an alarm condition at the fire-alarm panel or releasing panel when switch is in other than fully open position.

	2.8        CONTROL PANEL AND ALARM DEVICES
	A. The control panel shall be U.L. Listed and F.M. approved and shall meet the requirements of NFPA Pamphlet 72 for releasing foam water system(s).  The control panel shall be housed in an 18 gauge steel cabinet that has a hinged removable door with a...
	1. The panel shall provide required number of dry contacts for monitoring trouble and alarm status at the foam water system releasing control panel with the building fire alarm and BAS panel.  Power for the panel shall be derived from a 220 Volt, 20 A...
	2. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work/
	a. Heat detection devices in alarm condition.
	b. Alarm.
	c. Tamper switch on O.S.&Y. valve.

	4. Provide separate supervisory alarm zones for smoke detection, valve tamper switch and alarm.  All other supervisory conditions including the integral panel trouble conditions may be annunciated as a single condition.

	B. Heat detector shall be rate of anticipation 90 C type, thermally sensitive, U.L. and FM approved, device for releasing solenoid valve.  Spacing of heat detectors shall be in accordance with their listings.
	C. A supply of spare fusible elements for heat - responsive devices, not less than two of each temperature rating, shall be maintained on the premises for replacement purposes.
	D. An additional detection device shall be provided on each circuit for test purposes at an accessible location and shall be connected to the circuit at a point that will assure a proper test of the circuit.
	E. The valve tamper switch shall have two sets of "C" contacts and be U.L. Listed and F.M. approved.  The switch shall also be equipped with a tamper-proof cover composed of die-cast aluminum.
	F. Provide all conduit, wire and modules required for signaling of suppression system panel "alarm" and "trouble" conditions from the local releasing panel to the Building Fire Alarm System, including annunciation of each alarm and trouble condition a...
	G. Spacing of detection devices shall be in accordance with their listing and manufacturer’s specifications. Where thermal activation is utilized, the activation temperature of the release system shall be under the activation temperature of the sprink...
	H. Provide all modules, terminations and programming required for interfacing of the Building Fire Alarm System and the suppression system control panel.
	I. The wiring of control panel and associated components shall be installed in minimum of 13 mm metallic conduit.  The wiring shall conform to the National Electric Code.
	J. Automatic operation of the foam-water systems shall be tested in accordance with the manufacturer's instructions in the presence of the authority having jurisdiction.  The manual and remote control operation shall also be tested.
	K. Provide power calculations (standby battery) in order to demonstrate that the system has 90 hour power supply in the event of power failure.


	PART 3 – EXECUTION
	3.1        CONCENTRATE STORAGE TANK INSTALLATION
	A. Install concentrate storage tanks on concrete bases.  Concrete bases are specified in Division 21 Section "Common Work Results for Fire Suppression."
	B. Install concentrate storage tanks anchored to substrate according to tank manufacturer's written instructions.
	C. Install tanks level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.
	D. Install seismic restraints for tanks.  Anchor tanks to substrate.

	3.2        PIPING INSTALLATION
	A. Install piping and other components level and plumb.
	B. Comply with requirements for basic pipe installation and joint construction in Division 21 Section "Common Work Results for Fire Suppression."
	C. Install pipe and fittings, valves, and discharge devices according to requirements listed in NFPA 16, "Installation of Foam-Water Sprinkler and Foam-Water Spray Systems."
	1. Support piping using supports and methods according to NFPA 13.
	2. Install seismic restraints for concentrate storage tanks and piping systems.
	3. Install monitoring and alarm devices according to NFPA 16 and NFPA 72.

	E. Install flanges, flange adapters, or couplings for grooved-end piping on piping, valves, apparatus, and equipment having 6TDN 656T and larger end connections.
	F. Ream ends of pipes and tubes and remove burrs.
	G. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	H. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for foam concentrate.  Join flanges with gasket and bolts according to ASME B31.9.
	I. Piping, fittings and valves shall be of a material compatible with the foam concentrate, foam solution, or water used, as applicable.
	J. Rubber-gasketed fittings shall be permitted to be used to connect pipe in fire-exposed areas where the foam-water deluge system is automatically controlled.
	K. Unions, couplings, or other similar fittings necessary to complete the piping connections between the system riser and the bladder tank are not indicated on the general schematic figures.  However, the installing contractor must incorporate them in...
	L. Check for compliance with environmental rules and regulations for design, testing, drainage, system runoff or other potential environmental requirements.
	1. Provide a foam concentrate control valve on a balanced pressure foam water system in order to prevent the unwanted discharge of foam concentrate caused by thermal expansion, siphoning or any other reason.
	2. The foam solution test valve shall be large enough to flow full system demand for testing purposes.

	M. Teflon tape or sealing compounds shall be used at pipe joints in the foam concentrate supply line.  Foam concentrates act as harsh detergents and may wash other pipe joint compounds out of the joint.
	N. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	O. Provide a minimum of 5 pipe diameters of straight pipe on the inlet and outlet of the concentrate controller to minimize turbulence inside the concentrate controller.  Exception, the outlet for the tank water supply control valve may be connected n...
	P. The combined total equivalent length of pipe (pipe length, plus equivalent lengths for fittings and valves) including both the water supply inlet piping and the foam concentrate discharge piping should not exceed 15.2 equivalent meters.  This will ...
	Q. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	R. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe joints.
	S. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606.  Assemble coupling with housing, gasket, lubricant, and bolts.  Join steel pipe and grooved-end fittings according to AWWA C606 for steel-pipe groove...
	T. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	1. Shop weld pipe joints where welded piping is indicated.

	U. Dissimilar Material Piping Joints: Make joints using adapters compatible with materials of both piping systems and with foam concentrate.

	3.3         CONNECTIONS
	A. Comply with requirements for piping specified in Division 21 Section "Wet-Pipe Sprinkler Systems."  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Provide concentrate control and drain valves with piping to permit maintenance of the foam concentrate with continuous sprinkler-system service.
	C. Install proportioning controller in fire-suppression piping to provide coverage to area indicated on Drawings.
	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	E. Teflon tapes or sealing compounds shall be used at pipe joints in the foam concentrate supply line.
	F. A union or grooved coupling shall be installed between the foam concentrate swing check valve and the inlet to the concentrate controller to facilitate servicing the concentrate controller.
	G. Connect electrical devices to building's fire-alarm system.  Comply with requirements for wiring and connections in Division 28 Section "Fire-Alarm System."
	H. Install a fire department connection on the supply side of the proportioning controller when required.

	3.4         LABELING
	A. Install labeling on piping, equipment, and panels according to Division 22 Section "Identification for Plumbing Piping and Equipment."

	3.5        STRAINERS
	A. Strainers shall be installed so that they are accessible for cleaning or flushing.
	B. Strainers shall be installed in foam concentrate lines upstream of foam concentrate pumps.
	C. Provide listed strainers of the proper size and strainers that have a ratio of open-basket area to inlet pipe size of at least 10:1 shall be used.

	3.6        CHARGING SYSTEM
	A. Fill proportioning tanks with foam concentrate after field quality-control testing is complete and satisfactory results have been achieved.

	3.7        DRAINS AND FLUSHING CONNECTIONS
	A. Flushing connections shall be provided where system piping is subject to accumulation of sediments or where periodic flushing is required by the authority having jurisdiction.
	B. System auxiliary drains shall be installed such that the drain valves are accessible in accordance with NFPA 13.

	3.8        FIELD QUALITY CONTROL
	A. Inspection: Engage the services of a qualified professional engineer to inspect installed fire-extinguishing systems, prepare installation report, and certify that installation complies with the Contract Documents, calculations, and requirements of...
	B. Comply with operating instructions and procedures in NFPA 16, "Acceptance Tests" Chapter.  Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.
	2. Inspect equipment and check mountings for adequate anchoring to substrate.
	3. Check electrical systems.
	4. The foam solution test valve must be large enough to flow full system demand for testing purposes.
	5. Flush supply piping.
	6. Perform hydrostatic pressure test.
	7. Perform acceptance test.
	8. Perform proportioning system test.
	9. Perform discharge test.
	10. Flush system piping.
	11. Flush system piping again immediately after any foam concentrate discharge.
	12. Correct malfunctioning equipment; retest to demonstrate compliance.  Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated; retest to demonstrate compliance.  Repeat procedure until satisfactory r...
	13. Comply with environmental rules and regulations for testing, drainage, system run-off or disposal of foam solution or other potential environmental requirements.

	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations including connections, and to assist in testing.

	D. Tests and Inspections:
	1. After installing foam fire-extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start systems to confirm proper unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	E. Foam fire-extinguishing piping system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	212200 - Clean Agent Fire Extinguishing System
	PART 1 -  GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Piping and piping specialties.
	2. Extinguishing-agent containers.
	3. Extinguishing agent.
	4. Detection and alarm devices.
	5. Control and alarm panels.
	6. Accessories.
	7. Connection devices for and wiring between system components.
	8. Connection devices for power and integration into building's fire-alarm system.
	9. Barometric relief dampers.


	1.3         DEFINITIONS
	A. ATS:  Acceptance Testing Specifications.
	B. EPO:  Emergency Power Off.

	1.4        SYSTEM DESCRIPTION
	A. Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area including the room cavity below the ceiling and below the raised floor.
	B. The system shall incorporate modular or central storage of the agent as liquid in pressurized cylinder.  A fixed piping distribution system shall transport the agent to the nozzles.  System shall provide the minimum design concentration of 7.0 perc...
	C. Design concentrations shall be held at the highest level of combustible for a minimum period of ten (10) minutes.
	D. The work described in this specification consists of all labor, materials, equipment, Engineering and services necessary to complete and test the Total Flooding Clean Agent fire extinguishing system with Automatic Detection and Control.
	1. Drawings: The contract drawings show the general arrangement of the areas to receive detection and Clean Agent Fire Extinguishing System. Review the drawings so that all items that will affect the operation of the Clean Agent Fire Extinguishing Sys...
	2. Total flooding system shall be complete including Clean Agent Fire Extinguishing Gas storage containers, piping, hangers, nozzles, control panel, detectors, annunciators, alarms and any and all other equipment necessary for a complete operational s...
	3. The system shall include all required wiring and controls necessary to automatically shutdown the independent forced-air ventilation system serving the protected area only and close all the dampers in the supply and exhaust/return ductwork serving ...
	4. Forced air ventilation shall shutdown and dampers in HVAC system close automatically prior to discharge of the fire extinguishing system.
	5. Provide a means of manual release of the system.  This shall be accomplished by a mechanical manual release or by electrical manual release. The release shall cause simultaneous operation of the automatically operated valves controlling agent relea...
	6. System shall have 24-hour battery standby power supply for operation of the detection, signaling, control and activation requirements of the system.
	7. The system shall also include connection of trouble and alarm signals at the system control panel with the Building Fire Alarm Panel.


	1.5         PERFORMANCE REQUIREMENTS
	A. Design clean-agent extinguishing system and obtain approval from authorities having jurisdiction. Design system for Class A, B or C fires as appropriate for areas being protected and include safety factor.  Use clean agent indicated and in concentr...
	B. Performance Requirements:
	1. Discharge HFC 227ea, FE-25 and FK-5-1-12 within 10 seconds and maintain the designed concentration by volume at for 10-minute holding time in hazard areas.
	2. Discharge HFC 227ea within 10 seconds and maintain 7.1 percent concentration by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. HFC 227ea concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 5.3 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	3. Discharge HFC-125 within 10 seconds and maintain 8 percent concentration by volume at 21  C for 10-minute holding time in hazard areas.
	a. HFC-125 concentration in hazard areas greater than 11.5 percent immediately after discharge or less 6.8 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	4. Discharge FK-5-1-12 (NOVEC 1230) within 10 seconds and maintain 6.6 percent concentration / by volume at 6T21  C6T for 10-minute holding time in hazard areas.
	a. FK-5-1-12 concentration in hazard areas greater than 10.0 percent immediately after discharge or less than 6.5 percent throughout holding time will not be accepted without written authorization from Owner and authorities having jurisdiction.
	b. The agent will be stored in containers super-pressurized with nitrogen to an operating pressure of 2484 kPa @ 21  C.

	C. System Operating Sequence: As follows:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust / return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Clean Agent Discharge.
	c. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	D. Emergency Power off (EPO): Will terminate power to protected equipment immediately on actuation.
	E. Low-Agent Pressure Switch:  Initiate trouble alarm if sensing less than set pressure.
	F. Power Transfer Switch: Transfer from normal to stand-by power source.
	G. Seismic Performance: Fire-suppression piping and containers shall be capable of withstanding the effects of earthquake motions determined according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures":  Section 9, "Earthquake Loads."

	1.6        SUBMITTALS
	A. Product Data: For each type of product specified or shown on drawings.  Include rated capacities, operating characteristics, electrical characteristics and furnished specialties and accessories.
	B. Sustainable and Renewable Products Submittals: Documentation indicating that clean agents comply.
	C. Shop Drawigs: For clean-agent fire-extinguishing system signed and sealed by a qualified professional engineer.
	1. Include plans showing locations, pipe sizes, nozzles and their supports, location of extinguishing agents, detection devices, auxiliary equipment and sequence of operations, elevations, sections, details, and attachments to other work.
	2. Include design calculations.
	3. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	4. Wiring Diagrams: For power, signal and control wiring.
	5. Standby battery calculations.

	D. Delegated-Design Submittal: For clean-agent fire-extinguishing system signed and sealed by the qualified professional engineer.
	1. Indicate compliance with performance requirements and design criteria, including analysis data.
	2. Include design calculations for weight, volume, and concentration of extinguishing agent required for each hazard area.
	a. Controls and alarms.
	b. Extinguishing-agent containers, piping and discharge nozzles if mounted in space, detectors, and accessories.
	c. Equipment and furnishings.

	4. Indicate the Following on Access (Raised) Floor Space Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.

	5. Indicate the Following on Ceiling Plans:
	a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and accessories.
	b. Method of supporting piping.
	c. Other equipment located in the ceiling space that is being protected including sprinkler piping, HVAC equipment, raceways, or conduit.

	6. The shop drawings shall show the estimated maximum positive and negative pressure for the enclosure protected by a clean agent, relative to ambient pressure, expected to be developed upon discharge of the agent.

	E. Coordination Drawings: Clean agent extinguishing systems, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:
	1. Domestic water piping.
	2. Items Penetrating Finished Ceiling Include the Following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Audible / visible appliances.


	F. Permit Approved Drawings: Working plans, prepared according to NFPA 2001, that have been approved by authorities having jurisdiction.  Include design calculations.
	G. Seismic Qualification Certificates: For extinguishing-agent containers and control panels from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	H. Field quality-control reports.
	I. Submit verification of compliant installation with the requirement of NFPA 2001 and approved shop drawings.  The verification shall ensure that the installed system includes all required components and functions and the system has been 100 percent ...
	J. Operation and Maintenance Data: For special agent system to include in emergency, operation, and maintenance manuals.  All aspects of system operation and maintenance shall be detailed, including electrical schematics of all circuits, a written des...
	K. As-Built Drawings: Upon completion of installation, the Contractor shall revise all clean agent ship drawings and calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall ...

	1.7        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. FM Global Compliance: Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	C. UL COMPLIANCE: Provide equipment listed in UL's "Fire Protection Equipment Directory."
	D. All devices, components and equipment shall be new standard products of the manufacturer of the latest design.
	E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are de...
	F. Codes and NFPA Standards: Clean agent system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-2001, “Standard for Clean Agent Extinguishing System.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. NFPA-72, “Standard for Information Technology Equipment.”
	5. NFPA-90A, “Standard for Heating, Ventilation and Air Conditioning Systems.”
	6. Saudi Building Code.
	7. Local Civil Defense.


	1.8        EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Deliver extra materials to Owner.
	1. Detection Devices: Not less than 20 percent of amount of each type installed.
	2. Container Valves: Not less than 10 percent of amount of each size and type installed.
	3. Nozzles: Not less than 20 percent of amount of each type installed.
	4. Extinguishing Agent: Not less than 100 percent of amount installed in largest hazard area.  Include pressure-rated containers with valves.


	1.9        WARRANTY
	A. System components furnished under this contract shall be guaranteed against defective design, false discharge due to malfunction of Clean Agent Extinguishing equipment, materials and workmanship for the full warranty time which is standard with the...


	PART 2 -  PRODUCTS
	2.1        CLEAN-AGENT SYSTEMS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Clean-agent fire-extinguishing system shall be an engineered system for total flooding of the hazard area.
	C. Delegated Design: Design clean-agent fire-extinguishing system and obtain approval from authorities having jurisdiction.  Design system for Class A, B, and C fires as appropriate for areas being protected, and include safety factor.  Use clean agen...
	D. Cross-Zoned Detection: Devices located in two separate zones.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating single-detection device in other zone.
	E. Verified Detection: Devices located in single zone.  Sound alarm on activating single-detection device, and discharge extinguishing agent on actuating second-detection device.
	F. System Operating Sequence:
	1. Verified or cross zoned detection shall be installed as alarm initiating devices for release of the clean agent extinguishing system.
	2. Activation of first smoke detector of cross zoned detection or verified detection within the system, shall:
	a. Illuminate an alarm lamp on the control panel.
	b. Energize an alarm bell in the protected area.

	3. Activation of a second smoke detector of cross zone or verified detection within the system shall:
	a. Illuminate the “Pre-discharge” lamp on the control panel face.
	b. Energize an alarm horn with strobe device.
	c. Forced air ventilation system in the protected area shall shutdown.
	d. Dampers in supply and exhaust/return ductwork serving the protected area shall close.
	e. Timer circuit will activate.  If timer is allowed to run out 30 seconds, extinguishing agent shall discharge.
	f. Abort button if pushed and held for the duration of timer, the operation sequence listed under paragraph c and d will not occur.

	4. After completion of the time delay sequence, the clean agent system shall discharge and the following shall occur:
	a. Illuminate a system discharged lamp on the control panel.
	b. Power will shut off.
	c. Clean Agent Discharge.
	d. Energize a visual indicator above the door outside the hazard in which the discharge occurred.

	5. The system shall actuate upon activation of manual discharge device(s) located at the hazard exits.  Operation of a manual device shall bypass activation of abort switch and shall duplicate the sequence description above except the time delay.

	G. Emergency Power Off (EPO): Will terminate power to protected equipment immediately on actuation.
	H. Low-Agent Pressure Switch: Initiate trouble alarm if sensing less than set pressure.
	I. Power Transfer Switch: Transfer from normal to stand-by power source.
	J. Seismic Performance: Fire-suppression piping and containers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	2.2         PIPING MATERIALS
	A. See "HFC 227ea Agent Piping Applications" “HFC 125 Agent Piping Applications” "FK-5-1-12 Agent Piping Applications" Article for applications of pipe, tube, fitting, and joining materials.
	B. Flexible piping or hose, when used, shall be approved for pressure rating.
	C. Piping, Valves, and Discharge Nozzles:  Comply with types and standards listed in NFPA 2001, Section "Distribution," for charging pressure of system.
	D. All pressure relief devices shall be designed and located so that discharge from device shall not injure personnel or pose hazard.
	E. All pressure relief devices shall be designed and located so that discharge from devices shall not injure personnel or pose hazard.

	2.3        PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, Type S, Grade B or ASTM A 106/A 106M, Grade A and Grade B; Schedule 40, Schedule 80, and Schedule 160, seamless steel pipe.  Fittings shall have a minimum working pressure equal to or greater than the minimum design wor...
	1. Threaded Fittings:
	a. Malleable-Iron Fittings: ASME B16.3, Class 300.
	b. Flanges and Flanged Fittings: ASME B16.5, Class 300 unless Class 600 is indicated.
	c. Cast Iron fittings shall not be used.
	d. Fittings Working Pressure: 6T4278 kPa6T minimum.
	e. Flanged Joints: Class 300 minimum.

	2. Forged-Steel Welding Fittings: ASME B16.11, Class 3000, socket pattern.
	3. Steel, Grooved-End Fittings: FM Approved and NRTL listed, ASTM A 47/A 47M malleable iron or ASTM A 536 ductile iron, with dimensions matching steel pipe and ends factory grooved according to AWWA C606.

	B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, non-metallic, flat, asbestos-free, 6T3.2-mm6T maximum thickness unless thickness or specific material is indicated.

	C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel.
	D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	E. Steel, Keyed Couplings: UL 213, AWWA C606, approved or listed for clean-agent service, and matching steel-pipe dimensions.  Include ASTM A 536, ductile-iron housing, rubber gasket, and steel bolts and nuts.

	2.4       VALVES
	A. General Valve Requirements:
	1. UL listed or FM Approved for use in fire-protection systems.
	2. Compatible with type of clean agent used.

	B. Container Valves: With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	C. Valves in Sections of Closed Piping and Manifolds: Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	D. All gaskets, O-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent.  Valves shall be protected against mechanical or chemical damages.
	E. Valves in Manifolds: Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	2.5        EXTINGUISHING-AGENT CONTAINERS
	A. Description: Agent shall be stored in storage tanks designed to hold that specific agent at ambient temperatures.  Storage tanks shall be charged to fill density or super-pressurization level within the range.  The system shall be central storage d...
	1. Finish: Manufacturer's standard color, enamel or epoxy paint.
	2. Manifold:
	a. Fabricate with valves, pressure switches, and connections for multiple storage containers, as indicated.
	b. Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	3. Storage-Tank Brackets: Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support.
	4. Construction: Clean Agent storage containers shall be constructed of high strength alloy steel, conforming to all applicable specifications of the Department of Transportation.  Container design shall permit on-site reconditioning and/or refilling ...


	2.6         FIRE-EXTINGUISHING CLEAN AGENT
	A. HFC 227ea Clean Agent - Heptaflouropropane.
	1. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	B. HFC-125 Clean Agent – Pentaflouromethane:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.

	C. FK-5-1-12 Clean Agent – Dodecaflouro-2-Methylpentan-3-One:
	1. Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.


	2.7         DISCHARGE NOZZLES
	A. Discharge nozzles shall be listed for the intended use including flow characteristics and area of coverage, heights limits and minimum pressure.  Listing criteria shall include flow characteristics area coverage, heights limits and minimum pressures.
	B. Discharge nozzles shall be fabricated of corrosion resistant materials and finished with a protective coating in severely corrosive atmosphere.
	C. Discharge nozzles shall be permanently marked to identify type, size and manufacturer.
	D. Discharge nozzles shall be provided with fragile discs, or blow off caps in order to avoid clogging by external materials.

	2.8        MANIFOLD AND ORIFICE UNIONS
	A. Description: NRTL-listed device with minimum 6T15-MPa6T pressure rating, to control flow and reduce pressure of IG-541 gas in piping.
	1. 6TDN 506T and Smaller: Piping assembly with orifice, sized for system design requirements.
	2. 6TDN 656T and Larger: Piping assembly with nipple, sized for system design requirements.

	2.9       CONTROL PANELS
	A. Description: The control panel shall be an addressable releasing panel and shall be UL Listed and FM Approved for use as a local alarm system with releasing device service, including equipment and features required for testing, supervising, the act...
	B. Power Requirements: 230-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.  Power shall be supplie...
	C. Enclosure: NEMA ICS 6, Type 1, enameled-steel 18 gage minimum cabinet.
	1. Mounting: Recessed flush with surface.

	D. Supervised Circuits: Separate circuits for each independent hazard area.
	1. Detection circuits equal to the required number of zones, or addressable devices assigned to the required number of zones.
	2. Manual pull-station circuit.
	3. Alarm circuit.
	4. Release circuit.
	5. Abort circuit.
	6. EPO circuit.

	E. Control Panel-Features: The control system shall consist of detection and control module, interactive display module, and relay module.  The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actua...
	1. Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	2. Automatic switchover to standby power at loss of primary power.
	3. Storage container, low-pressure indicator.
	4. Service disconnect to interrupt system operation for maintenance with visual status indication on the annunciator panel.

	F. Standby Power: Sealed lead calcium batteries with capacity to operate system for 90 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery voltage...
	G. Provide six (6) individual, Form-C, auxiliary relay contacts (one relay per function) shall transfer under pre-alarm, pre-release trouble conditions, power shutdown EPO.  Each of these contacts shall be rated 2A, 24 VDC and 230 VAC.
	H. Provide a relay switch to open the dampers manually.
	I. A time delay field adjustable for 0-60 seconds shall be initiated with the generation of pre-release output.  Upon expiration of the time delay, a release output and a release alarm output shall occur.  Time delay shall not be used as a means of co...
	J. All connections to the detection, signal and releasing circuits shall be supervised for open circuits and ground faults.  Additionally, signal circuits shall be supervised for short faults.  All relay coils, battery connections and plugs shall be s...
	K. The control panel shall provide an audible and visual “Trouble” signal in the event of a loss of AC power, rectified or battery power.
	L. All devices for shutting down supplementary equipment shall be considered integral parts of the system and shall function with system operation.
	M. Supervised alarm initiating circuits shall be provided per module.  Circuits shall be compatible with contact type detection devices and any combination of the required number of approved smoke detectors.  Each circuit shall be capable of monitorin...
	N. The control equipment shall supervise the actuating devices and associated wiring and, as required, cause actuation.
	O. A subsequent alarm initiation by a smoke detector connected to the second alarm initiating circuit in a module zone shall cause pre-release alarm output.
	P. The pre-alarm, pre-release and release alarm outputs shall be individually supervised, polarity reversal, signaling circuits, each rated at 24 VDC, 0.75.  The alarm outputs shall deactivate when the Alarm Silence Switch is operated and visual and a...
	Q. An Abort Switch shall be provided to inhibit the release output originated by smoke detector alarm initiations.  A field program feature shall insure that, where specified, release outputs originated by contact devices shall override the Abort Swit...
	R. There shall be provisions for driving either initiator or solenoid actuated extinguishing agent release valves.
	S. The control unit shall operate on 220 VAC, 60 HZ.  The control panel shall include a self-contained, 24 VAC standby source of emergency power supply including a battery charger and two (2) rechargeable batteries with a minimum rating of 6.0 ampere ...

	2.10      AUTOMATIC SMOKE DETECTORS
	A. Furnish and install addressable type, photo electric smoke detectors at the ceiling on locations indicated on the drawings.  Maximum spacing per detectors shall be based on air circulation (changes) within the protected area.  The combination detec...
	B. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect the response characteristics.  Smoke detectors shall not be located in a direct air flow nor closer than 3 feet from an air supply diffuser o...
	C. All detectors shall be produced by the same manufacturer and be directly interchangeable in common detector base.  The detector base shall have wire leads for a remote LED alarm indicator.
	D. Adequate and reliable primary and 90 hour minimum standby sources of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	E. Detectors shall not be installed until after the construction cleanup of all trades is complete and final.

	2.11      MANUAL RELEASE
	A. The electric manual release switch device shall be hardwired/addressable type and shall require two separate and district actions for operation in order to prevent accidental discharge.  Manual control shall not require a pull of more than 178 newt...
	B. Manual actuation shall bypass the normal time delay and abort functions and shall cause all alarm and shut down devices to operate the same if the system had operated automatically.  Upon operation of the manual pull release switch to the bypass mo...
	C. A manual release switch shall be located at each exit from the protected hazard and shall have an advisory sign.  Devices shall be located and installed or suitably protected so that they are not subject to mechanical, chemical, or other damage.

	2.12      SWITCHES
	A. Description: UL listed or FM Approved listed, where available, 220-V ac or low voltage compatible with controls.  Include contacts for connection to control panel.
	1. Low-Agent Pressure Switches: Pneumatic operation.
	2. Power Transfer Switches: Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	3. Maintenance Switch: Keyed-access switch to prevent false discharge during servicing and system testing.


	2.13      ABORT SWITCH
	A. The abort switch shall be located within the protected area near the means of egress for the area.  The abort switch shall be a momentary contact “dead man” type requiring constant manual pressure to transfer one set of normally open and one set of...
	B. Upon release of abort switch, with the exception of optional time delays, the system shall discharge the containers if the required detection circuits are in alarm condition.
	C. The abort switch shall be supervised and shall indicate trouble condition at the Clean Agent system control panel.
	D. In all cases, the normal and manual emergency control shall override the abort function.

	2.14      ALARM DEVICES
	A. Description: Listed and labeled by an National Recognized Testing Laboratory or FM Approved, low voltage, and surface mounting.  Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm System."
	B. Alarm audible and visual signal devices shall operate from the control panel.
	C. Audible and visible pre-discharge alarms shall be provided within the protected area to give positive warning of pending discharge.  The operation of the warning devices shall be continued after agent discharge and until positive action has been ta...
	D. The notification alarm appliances shall be electronic and use solid state components.  Each electronic signal shall provide eight (8) field selectable alarm tones.
	E. Bells: Minimum 6T150-mm6T diameter.  The alarm bell shall operate on 24 volt polarized DC power.  The bell shall be a vibrating unit of modular design.  The unit shall include a polarizing diode to allow supervision of the circuit wires.  The bell ...
	F. Horns: 90 to 94 dBA.
	G. Strobe Lights: Translucent lens, with "FIRE" or similar caption.  The strobe alarm shall have a xenon flash tube, operating on 24 volts DC power and flash rate 1 to 3 per second.  The strobe alarm shall incorporate circuit for synchronized strobe f...
	H. Alarm Horn / Strobe Combination: The combination audible horn with a 15/75 Candella strobe light shall operate on 24 volts polarized DC power to allow supervision of circuit wires.  The horn shall produce a sound level of 87 dBA at 3 m.  Horn and s...
	I. Strobe devices shall be placed outside and above each exit door from the protected space provide advisory sign at each location.

	2.15       ELECTRICAL POWER AND WIRING
	A. Electrical power, wiring, and devices are specified in Division 26.

	2.16      CAUTION/ADVISORY SIGNS
	A. Signs shall be provided to comply with NFPA-2001 and the recommendations of the equipment supplier: Provide a warning signs at each entrance and inside areas protected by clean agents to indicate, "Clean Agent Is Discharging, Do Not Open Doors".
	B. All manual operating devices shall be identified as to the hazard they protect.
	C. Provide flashing light over each entrance to and inside protected areas.
	D. Warning and instruction signs above each abort switch shall be provided.

	2.17      EQUIPMENT INSTRUCTIONS PLATE
	A. Provide engraved instruction plates detailing emergency procedures at each system control panel and at each hazard area manual discharge station/abort switch location.

	2.18      CONDUIT AND WIRING SYSTEM
	A. All wiring systems shall be properly installed in compliance with local codes and system drawings.  Initiating and releasing circuits shall be installed in metallic conduit, and must be installed and kept separate from all other building wiring.  A...
	B. All system components shall be securely supported independent of the wiring.  Runs of conduit and wiring shall be straight, neatly arranged, properly supported, installed parallel and perpendicular to walls and partitions.
	C. The sizes of the conductors shall be those specified by the manufacturer.  Color coded wire shall be used.  All wires shall be tagged at all junction points and shall be free from shorts, earth connections (unless so noted on the system drawings), ...
	D. All wiring shall be installed by qualified individuals, in a neat and workmanlike manner, to conform to the Local Building Code, National Electrical Code, Article 725, and Article 760, except as otherwise permitted for limited energy circuits, as d...
	E. Power shall be supplied to the control unit from a separate dedicated source that will not shut down on system operation.
	F. Provide interconnecting wiring between Clean Agent Extinguishing System Panel, HVAC Equipment System shutdown, and dampers in the ventilation ductwork passing through the hazard.

	2.19      PRESSURE RELIEF VENT
	A. Provide pressure relief vent for protected space to prevent damage to structure upon agent discharge.
	1. Type: Barometric.
	2. Sizing: Per NFPA-2001 based on agent discharge pressure and surrounding structure rating.



	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements, installation tolerances, and other conditions affecting work performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        ELECTRICAL COMPONENTS
	A. The control unit shall be properly installed and readily accessible.
	B. All devices shall be located, installed or suitably protected so that they are not subject to mechanical, chemical or other damage that would render them inoperative.
	C. Adequate and reliable primary and 24 hour minimum standby source of energy shall be used to provide for operation of the detection, signaling, control and actuation requirements of the system.
	D. All devices for shutting down supplementary equipment shall be considered an integral part of the system and shall function with the system operation.
	E. The detectors shall be installed in a professional manner and in accordance with technical data regarding their installation.  Detectors shall not be located near obstruction or air ventilation and cooling equipment that would appreciably affect th...
	F. Detectors shall not be located near obstruction or air ventilation and cooling equipment that would affect their response characteristics.
	G. All wiring systems shall be properly installed in compliance with local codes and system drawings.
	H. Manual pull stations shall be properly installed, readily accessible, accurately identified, and properly protected to prevent damage.
	I. Power shall be supplied to the releasing control panel from a separate dedicated source that will not be shut down on system operation.

	3.3        HFC 227EA AND HFC 125 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.4        FK-5-1-12 AGENT PIPING APPLICATIONS
	A. Flanged pipe and fittings and flanged joints may be used to connect to specialties and accessories and where required for maintenance.
	B. 6TDN 506T and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and threaded joints.
	C. 6TDN 656T and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and welded joints, steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

	3.5        CLEAN-AGENT PIPING INSTALLATION
	A. Install clean-agent extinguishing piping and other components level and plumb, according to manufacturers' written instructions.
	B. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer's written instructions.
	C. Install extinguishing-agent containers anchored to substrate.
	D. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section "Distribution."
	1. Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.
	2. Support piping using supports and methods according to NFPA 13.
	3. Install seismic restraints for extinguishing-agent containers and piping systems.
	4. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	E. Teflon tape shall be used on the male threads on the pipes to obtain a tight joint.
	F. Install clean-agent extinguishing piping and other components level and plumb and according to manufacturers’ written instructions.
	G. Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions.  Assemble grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant according to manufacturer’s written instructions.
	H. Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001, Section “Distribution,” and in ASME B31.1.
	1. Install valves designed to prevent entrapment of liquid or install pressure relief devices in valved sections of piping systems.
	2. Install seismic restraints for extinguishing-agent containers and piping systems.
	3. Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section “Detection, Actuation, and Control Systems,” as required for supervised system application.


	3.6        PIPE SUPPORT AND HANGERS
	A. All piping must be solidly anchored to walls, ceiling structure, floors or columns by angle iron brackets, channels/struts or equivalent brackets where longitudinal or lateral sway may occur.  Particular attention must be paid to the bracing of all...
	B. Pipe support components shall be steel and adequate to support the pipe in response to movements created by changing thermal conditions, and to allow for free and ample movement for contraction except where anchored, thereby preventing excessive st...
	C. Where rod type hangers are permitted for intermediate support between rigid supports, they shall be steel clevis or steel band hangers of the proper size for the supported pipe and with solid bar-type hanger rod.  Hanger rods shall not be subjected...
	D. Grooved pipe, fittings and couplings must be supported and anchored exactly per the manufacturer’s specification.  Installation shall be such as to allow for contraction over the anticipated temperature range and pressure thrusts.  Consideration sh...
	E. Cast iron supports, conduit clamps or “C” clamps shall not be used to support piping.  All parts of the supporting equipment shall be fabricated, assembled and installed so that they will not be disengaged by movement of the supported pipe.  Drilli...
	F. All pipe supports shall be installed to avoid interference with other piping, hangers, electrical conduit, and supports or building structure and equipment.
	G. Supports shall be sufficiently close together to avoid excessive bending stresses from concentrated loads between supports.
	H. Use of concrete inserts or power driven studs shall follow the manufacturer’s specifications.  Consideration should be given to minimum and maximum engagement depths, edge distances, minimum spacing of anchors in the concrete and the quality of the...

	3.7        CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance.
	C. Connect electrical devices to control panel and to building's fire-alarm system.  Electrical power, wiring, and devices are specified in Division 28 Section "Fire-Alarm System."

	3.8        IDENTIFICATION
	A. Identify system components and equipment.  Comply with requirements for identification specified in Division 21 Section "Identification for Fire-Suppression and Equipment."
	B. Identify piping, extinguishing-agent containers, other equipment, and panels according to NFPA 2001.
	C. Install signs at entry doors for protected areas to warn occupants that they are entering a room protected with a clean-agent fire-extinguishing system.
	D. Install signs at entry doors to advise persons outside the room the meaning of the horn(s), bell(s), and strobe light(s) outside the protected space.

	3.9         FIELD QUALITY CONTROL
	A. Comply with operating instructions and procedures of NFPA 2001, Section "Approval of Installations." Include the following tests and inspections to demonstrate compliance with requirements:
	1. Check mechanical items.  All agent storage containers and mounting brackets are securely fastened and discharge nozzles are oriented in such a manner that optimum agent dispersal can be effected.
	2. Inspect extinguishing-agent containers and extinguishing agent, and check mountings for adequate anchoring to substrate.
	3. Test piping pneumatically in a closed circuit for a period of ten (10) minutes at 40 psi.  At the end of 10 minutes, the pressure drop shall not exceed 20 percent of test pressure.
	4. Check electrical systems.
	5. Check enclosure integrity. Comply with NFPA 2001, Section "Enclosure Inspection," and Appendix C, "Enclosure Integrity Procedure."
	6. Perform functional pre-discharge test.
	7. Check remote monitoring operations.
	8. Perform system functional operational test including, EPO, abort, and manual release.
	9. Check control-panel primary power source.
	10. Perform flow test on piping system, using nitrogen or an inert gas to verify that flow is continuous and the piping and nozzles are continuous.

	B. Functional Tests: The complete system shall be functionally tested in the presence of the Owner’s authorized representative and all functions including systems and equipment interlocks must be operational at least 3 days prior to the final acceptan...
	1. The detection devices shall be checked for proper type and location as specified; each detector shall be tested in accordance with the manufacturer's recommended procedures, and test values recorded.
	2. All field circuits shall be free of ground faults and short circuits.  Silencing of alarm shall not affect other auxiliary functions such as air handling or power cutoff.
	3. Check all supervised circuits for proper trouble.
	4. All auxiliary functions such as alarm sounding or displaying devices, remote annunciators, air handling shutdown dampers closing and power shutdown shall be checked for proper operation.
	5. All system and equipment interlocks, such as door release devices, audible and visual devices, equipment shutdowns, local and remote alarms, etc., shall function as required and designed.
	6. Each control panel circuit shall be tested for trouble by inducing a trouble condition into the system.
	7. Verify that the control panel is connected to separate dedicated circuit and labeled properly.  The panel shall be readily accessible and restricted to unauthorized person.
	8. Test a primary power failure in accordance with manufacturers’ specifications with system fully operated on standby power.
	9. Disable each agent storage container release mechanism so that activation of the release circuit does not release agent.
	10. Operate each type of alarm condition on each signal circuit and verify trouble condition at the remote station.
	11. Test a primary power failure in accordance with the manufacturer’s specifications with the system fully operated on standby power.

	C. The following guidelines are for information purposes only and are not intended to replace or restrict the manufacturers’ recommendations.
	1. Fire Suppression contractor shall ascertain that general contractor use the following guidelines in preparation of enclosure:
	a. The room should be in the normal operating condition.  Taping and other nonpermanent methods shall not be allowed.  Any holes, cracks or penetrations leading into or out of the protected areas including pipe chases and wire troughs are effectively ...
	b. All openings that are to be automatically closed on system actuation shall be in their normal open position (doors, fire dampers, hatches, and movable partitions, etc.)
	c. Windows shall have solid weather stripping around all joints.  Glass to frame and frame to wall joints shall be sealed.
	d. All nozzle locations should be checked for obstructions.  All loose papers and light materials that may be moved by the discharge of the agent should be removed.
	e. All wiring systems shall be properly installed in compliance with local codes and the system drawings.
	f. All areas where Clean Agents discharge may stir up dust or debris that could damage equipment shall be vacuumed clean to minimize potential damage.
	g. Adjacent rooms shall be checked to make sure that Extinguishing Agents migrating from the room will not trip adjacent Extinguishing Systems or affect people or equipment.
	h. Operate manual release.  Verify that manual release functions occur accordingly to design specifications.
	i. Operate abort switch circuit.  Verify that abort functions occur according to design specifications.
	j. Operate detection initiation circuits and verify that alarm functions occur according to design and abort switch specifications.
	k. Check each detector for proper response.
	l. Verify that the releasing control panel is connected to dedicated power circuit.
	m. Test a primary power failure in accordance with the manufacturer’s specification with the system fully operated by a standby power.


	D. Perform field-acceptance tests of each clean-agent extinguishing system when installation is complete.  Perform system testing only after hazard-area enclosure construction has been completed and openings sealed.  Comply with operating instructions...
	1. Perform functional pre-discharge test.
	2. Perform system functional operational test.
	3. Check remote monitoring operations.
	4. Check control-panel primary power source.
	5. Perform "puff" test on piping system, using nitrogen.

	E. Correct malfunctioning equipment, and then retest to demonstrate compliance.  Replace equipment that cannot be corrected or does not perform as specified and indicated, then retest to demonstrate compliance.  Repeat procedure until satisfactory res...
	1. Report test results promptly and in writing to Architect and authorities having jurisdiction.

	F. Perform the following field tests and inspections and prepare test reports:
	1. After installing clean-agent extinguishing piping system and after electrical circuitry has been energized, test for compliance with requirements.
	2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Sections "Inspection and Test Procedures" and "System Function Tests."  Certify compliance with test parameters.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Tests: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.  Remove malfunctioning units, replace with new units, and retest.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Prepare test and inspection report.

	G. Remove and replace malfunctioning units and retest as specified above.

	3.10       CLEANING
	A. Each pipe section shall be cleaned internally after preparation and before assembly by means of swabbing, using a suitable nonflammable cleaner.  Pipe network shall be free of particulate matter and oil residue before installing nozzles or discharg...

	3.11      SYSTEM FILLING
	A. Preparation:
	1. Verify that piping system installation is completed and cleaned.
	2. Check for complete enclosure integrity.
	3. Check operation of ventilation and exhaust systems.

	B. Filling Procedures:
	1. Fill extinguishing-agent containers with extinguishing agent, and pressurize to indicated charging pressure.
	2. Install filled extinguishing-agent containers.
	3. Energize circuits.
	4. Adjust operating controls.


	3.12      DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain clean-agent fire-extinguishing systems.
	B. Training sessions shall include emergency procedures, abort functions, system control panel operation, trouble procedures, supervisory procedures, auxiliary functions and emergency procedures.  Dates and times of the training period shall be coordi...

	3.13      SYSTEM INSPECTIONS
	A. Submit a proposal for two inspections of the system under this contract during the one year warranty period.  The first inspection shall be at the six month interval after system acceptance and the second at the 12 month interval.  In the annual in...
	B. Documents certifying satisfactory system conditions shall be submitted to the Owner’s representative upon completion of each inspection.



	212210 - Water Mist Fire Suppression
	213113 - Electric-Drive, Centrifugal Fire Pumps
	PART 1 – GENERAL
	1.1        RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Split-case fire pumps.
	2. Fire-pump accessories and specialties.
	3. Flowmeter systems.
	4. Pump test connection

	B. Related Sections:
	1. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	2. Division 21 Section “Foam Water Systems.”
	3. Division 21 Section “Controllers for Fire Pump Drivers.”
	4. Division 28 Section “Fire-Alarm System” for alarm devices not specified in this Section.


	C. Performance Requirements.
	D. Seismic Performance: Fire pumps shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	E. Pump Equipment, Accessory and Specialty Pressure Rating: 6T1725 kPa6T minimum unless higher pressure rating is indicated.
	F. Service Factor: A multiplier of an AC motor that, when applied to the rated horsepower, indicates a permissible horsepower loading that can be carried at the rated voltage, frequency and temperature.  For example, the multiplier 1.15 indicates that...
	G. Fire Pump Setting: The fire pump system, when started by pressure drop, shall be arranged as follows:
	1. Jockey Pump Stop Point: Fire pump churn pressure plus suction pressure.
	2. Jockey Pump Start Point: Jockey pump stop minus 0.7 bar.
	3. Fire Pump Stop Point: Fire pump churn pressure plus suction pressure.
	4. Fire Pump Start Point: Fire pump stop point minus 1 bar.


	1.3        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics and furnished specialties and accessories.
	B. Shop Drawings: For fire pumps, motor drivers, and fire-pump accessories and specialties.  Include plans, elevations, sections, details and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Certified shop test curve showing head capacity and break horsepower of the pump.
	3. Wiring Diagrams:  For power, signal and control wiring.

	C. Seismic Qualification Certificates: For fire pumps, accessories and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Product Certificates: For each fire pump, from manufacturer.
	E. Source quality-control reports.
	F. Field quality-control reports.
	G. Operation and Maintenance Data: For fire pumps to include in operation and maintenance manuals.
	H. Qualification Data: For qualified Installer and professional engineer.
	I. Approved Fire Pump Layout Drawings: Working plans, prepared according to NFPA-13 and NFPA-20, that have been approved by authorities having jurisdiction, including hydraulic calculations.
	J. Welding certificates.
	K. Permits: Prior to starting installation, Contractor shall submit to the Architect copies of all permits and approvals necessary to conduct the work.
	L. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance requirements and as described in NFPA 13.  Include “Contractor’s Material and Test Certificate for Aboveground Piping.”
	M. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and maintenance manuals.
	N. As-Built Drawings:
	1. Upon completion of the installation, the Contractor shall revise all Fire Protection Design files, calculations, manuals, operating instructions to agree with the construction as actually accomplished.  The notation “As-Built” shall be entered in t...
	2. The as-built files shall show the entire water extinguishing systems upon incorporating changes made in field and submit to Architect, Engineer for Owner’s record.
	3. Final hydraulic calculations shall reflect the “As-Built” condition. These calculations must be submitted before final acceptance and testing.


	1.4        QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer’s responsibilities include designing, fabricating, and installing sprinkler systems and providing professional engineering services needed to assume engineering responsibility. Base calculations on results of fire-hydrant flow test.
	a. Engineering Responsibility: Preparation of working plans, calculations, and field test reports by a qualified professional engineer.


	B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Codes and NFPA Standards: Sprinkler system equipment, specialties, accessories, installation and testing shall comply with the following:
	1. NFPA-20, “Standard for Installation of Stationary Pumps for Fire Protection.”
	2. NFPA-70, “National Electric Code.”
	3. NFPA-72, “National Fire Alarm Code.”
	4. Saudi Building Code.
	5. Local Civil Defense.
	6. Underwriters Laboratories, Inc.
	7. FM Global.

	E. Fire pump equipment including motor shall be listed by UL and approved by FM Global for fire pump service.
	F. The system designer shall be registered, licensed or certified by a state or local authority.
	G. The fire pump motor shall have a nameplate indicating the listed horsepower rating to drive the pump.
	H. Installation personnel shall be qualified or shall be supervised by persons who are qualified in the installation of fire pump systems.  Qualified personnel shall be certified by a nationally recognized fire protection certificate or organization.
	I. The fire pump unit, consisting of the pump, driver and controller shall perform in compliance with NFPA-20 as entire unit. The complete fire pump unit shall be field acceptance tested for proper performance.

	1.5        COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        GENERAL REQUIREMENTS FOR CENTRIFUGAL FIRE PUMPS
	A. Description: Factory-assembled and -tested fire-pump and driver unit.
	B. Base: Fabricated and attached to fire-pump and driver unit with reinforcement to resist movement of pump during seismic events when base is anchored to building substrate.
	C. Finish: Red paint applied to factory-assembled and -tested unit before shipping.

	2.2         HORIZONTALLY MOUNTED, SINGLE-STAGE AND MULTI-STAGE, SPLIT-CASE FIRE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Pump:
	1. Standard: UL 448, for split-case pumps for fire service.
	2. Casing: Axially split case, cast iron with ASME B16.1 pipe-flange connections.
	3. Impeller: Cast bronze, statically and dynamically balanced, and keyed to shaft.
	4. Wear Rings: Replaceable bronze.
	5. Shaft and Sleeve: Steel shaft with bronze sleeve.
	a. Shaft Bearings: Grease-lubricated ball bearings in cast-iron housing.
	b. Seals: Stuffing box with minimum of four rings of graphite-impregnated braided yarn and bronze packing gland.

	6. Mounting: Pump and driver shafts are horizontal, with pump and driver on same base.

	C. Coupling: Flexible and capable of absorbing torsional vibration and shaft misalignment.  Include metal coupling guard.
	D. Driver:
	1. Standard: UL 1004A.
	2. Type: Electric motor; NEMA MG 1, polyphase Design B.
	3. Acceptable Manufacturers:
	a. USA.


	E. Capacities and Characteristics: Indicated on Drawings.

	2.3         FIRE-PUMP ACCESSORIES AND SPECIALTIES
	A. Automatic Air-Release Valves: Comply with NFPA 20 for installation in fire-pump casing.
	B. Relief Valves:
	1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	2. Description: UL 1478, bronze or cast iron, spring loaded; for installation in fire-suppression water-supply piping.

	C. Inlet Fitting: Eccentric tapered reducer at pump suction inlet.
	D. Outlet Fitting: Concentric tapered reducer at pump discharge outlet.
	E. Hose Valve Manifold Assembly:
	1. Standard: Comply with requirements in NFPA 20.
	2. Header Pipe: ASTM A 53/A 53M, Schedule 40, galvanized steel with ends threaded according to ASME B1.20.1.
	3. Header Pipe Fittings: ASME B16.4, galvanized cast-iron threaded fittings.
	4. Automatic Drain Valve: UL 1726.
	a. Potter-Roemer.
	b. Crocker-Standard.
	c. Guardian.
	d. Approved equal.

	4. Manifold:
	a. Test Connections: Comply with UL 405 except provide outlets without clappers instead of inlets.
	b. Body: Exposed type, brass, with number of outlets required by NFPA 20.
	c. Escutcheon Plate: Brass or bronze; round.
	d. Hose Valves: UL 668, bronze with outlet threaded according to NFPA 1963 and matching local fire-department threads.  Include caps and chains.
	e. Exposed Parts Finish: Chrome plated.
	f. Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."



	2.4         FLOWMETER SYSTEMS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: UL-listed or FM-Approved, fire-pump flowmeter system with capability to indicate flow to not less than 175 percent of fire-pump rated capacity.
	C. Pressure Rating: 6T2400 kPa6T minimum.
	D. Sensor: Annubar probe, orifice plate, or venturi unless otherwise indicated.  Sensor size shall match pipe, tubing, flowmeter, and fittings.
	E. Permanently Mounted Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter.  Include bracket or device for wall mounting.
	1. Tubing Package: 6TDN 6 or DN 106T soft copper tubing with copper or brass fittings and valves.

	F. Portable Flowmeter: Compatible with flow sensor; with dial not less than 6T115 mm6T in diameter and with two 6T3.7-m-6T long hoses in carrying case.

	2.5         GROUT
	A. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	B. Characteristics: Non-shrink and recommended for interior and exterior applications.
	C. Design Mix: 6T34-MPa6T, 28-day compressive strength.
	D. Packaging: Pre-mixed and factory packaged.

	2.6        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire pumps according to UL 448 requirements for "Operation Test" and "Manufacturing and Production Tests."
	1. Verification of Performance: Rate fire pumps according to UL 448.

	B. Fire pumps will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine equipment bases and anchorage provisions, with Installer present, for compliance with requirements and for conditions affecting performance of fire pumps.
	B. Examine roughing-in for fire-suppression piping systems to verify actual locations of piping connections before fire-pump installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        INSTALLATION
	A. Fire-Pump Installation Standard: Comply with NFPA 20 for installation of fire pumps, relief valves, and related components.
	B. Equipment Mounting: Install fire pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	C. Install fire-pump suction and discharge piping equal to or larger than sizes required by NFPA 20.
	D. Fire pumps connected in series shall not shut down automatically for any condition of suction pressure.
	E. Support piping and pumps separately so weight of piping does not rest on pumps.
	F. Install valves that are same size as connecting piping.  Comply with requirements for fire-protection valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	G. Install pressure gages on fire-pump suction and discharge flange pressure-gage tappings. Comply with requirements for pressure gages specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems."
	H. Install piping hangers and supports, anchors, valves, gages and equipment supports according to NFPA 20.
	I. Install flowmeters and sensors. Install flowmeter-system components and make connections according to NFPA 20 and manufacturer's written instructions.
	J. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not factory mounted.  Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.
	K. Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
	L. The next larger pipe size shall be used as required by the table in NFPA-20 where the pipe between hose valve header and connection to the pump discharge is more than 4.5 m.
	M. Provide minimum of 10 pipe diameter distance from the pump suction flange to the backflow preventer assembly.
	N. Suction and discharge piping shall be tested hydrostatically at not less than  6T13.8 bar6T pressure or  6T3.4 bar6T in excess of maximum system pressure.

	3.3        ALIGNMENT
	A. Align split-case pump and driver shafts after complete unit has been leveled on concrete base, grout has set and anchor bolts have been tightened.
	B. After alignment is correct, tighten anchor bolts evenly.  Fill baseplate completely with grout, with metal blocks and shims or wedges in place. Tighten anchor bolts after grout has hardened.  Check alignment and make required corrections.
	C. Align piping connections.
	D. Align pump and driver shafts for angular and parallel alignment according to tolerances specified by manufacturer.

	3.4         CONNECTIONS
	A. Comply with requirements for piping and valves specified in Division 21 Section "Fire-Suppression Standpipes" and Division 21 Section "Wet-Pipe Sprinkler Systems." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to pumps and equipment to allow service and maintenance.
	C. Connect flowmeter-system meters, sensors, and valves to tubing.
	D. Connect fire pumps to their controllers.
	E. All electric wiring to the fire pump motor(s) including control (multiple pumps) inter-wiring normal power supply, alternate power supply where provided and jockey pumps shall be checked by the electrical contractor prior to initial startup.

	3.5         FIELD QUALITY CONTROL
	A. Test each fire pump with its controller as a unit.  Comply with requirements for electric-motor-driver fire-pump controllers specified in Division 21 Section "Controllers for Fire-Pump Drivers."
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	C. A copy of the manufacturer’s certified pump test characteristic curve shall be available for comparison with the test results.
	D. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies and equipment installations, including connections, and to assist in testing.

	E. Tests and Inspections:
	1. After installing components, assemblies, and equipment including controller, test for compliance with requirements.
	2. Test according to NFPA 20 for acceptance and performance testing.
	3. Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
	4. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	6. Water Level Test: Water level detection test is required for vertical pumps.
	7. Where fire pump is connected to an emergency power or alternate power source, the fire pump shall be tested under both normal power and emergency (or alternate) power sources.

	F. Components, assemblies, and equipment will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.
	H. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable location to dispose of fire-pump test water.  Hoses are for tests only and do not convey to Owner.
	I. The flowmeter reading or discharge pressure shall be recorded and shall be in accordance with the pump manufacturer’s flow performance data.
	J. For electric motors operating at rated voltage and frequency, the ampere demand on each phase shall not exceed the product of the full-load ampere rating times the allowable service factor as stamped on the motor nameplate.
	K. For electric motors operating under varying voltage, the product of the actual voltage and current demand on each phase shall not exceed the product of the rated voltage and rated full-load current times the allowable service factor.
	L. The voltage at the motor shall not vary more than 5 percent below or 10 percent above rated (nameplate) voltage during the test.

	3.6        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.7         DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate and maintain fire pumps.



	213400 - Pressure Maintenance Pumps
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2         SUMMARY
	A. Section Includes:
	1. Multi-stage, pressure-maintenance pumps.

	B. Related Section:
	1. Division 21 Section "Controllers for Fire-Pump Drivers" for pressure-maintenance-pump controllers.


	1.3        PERFORMANCE REQUIREMENTS
	A. Pump Equipment, Accessory and Specialty Pressure Rating: 7T1200 kPa7T minimum unless higher pressure rating is indicated.

	1.4        SUBMITTALS
	A. Product: For each type of product indicated.  Include rated capacities, operating characteristics, performance curves, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For pumps, accessories, and specialties.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components and location and size of each field connection.
	2. Wiring Diagrams: For power, signal and control wiring.

	C. Field quality-control reports.
	D. Operation and Maintenance Data: For pumps to include in operation and maintenance manuals.

	1.5        QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency and marked for intended location and application.

	1.6         COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.


	PART 2 – PRODUCTS
	2.1        VERTICAL MULTI-STAGE, CENTRIFUGAL PRESSURE-MAINTENANCE PUMPS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. Description: Factory-assembled and -tested, multistage, barrel-type vertical pump, designed for surface installation with pump and motor direct coupled and mounted vertically.
	C. Pump Construction:
	1. Barrel: Stainless steel.
	2. Suction and Discharge Chamber: Cast iron with flanged inlet and outlet.
	3. Pump Head / Motor Count: Cast iron.
	4. Impellers: Stainless steel, balanced and keyed to shaft.
	5. Pump Shaft: Stainless steel.
	6. Seal: Mechanical type with carbon rotating face and silicon-carbide stationary seat.
	7. Intermediate Chamber Bearings: Aluminum-oxide ceramic or bronze.
	8. Chamber Base Bearing: Tungsten carbide.
	9. O-Rings: EPDM or NBR.

	D. Motor: Single speed with permanently lubricated ball bearings and rigidly mounted to pump head. Comply with requirements in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	E. Nameplate: Permanently attached to pump and indicating capacity and characteristics.

	2.2         MOTORS
	A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements for motors specified in Division 21 Section "Common Motor Requirements for Fire Suppression Equipment."
	1. Motor Sizes: Minimum size as indicated; if not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	2. Electrical Devices and Wiring: Comply with requirements for electrical devices and connections specified in Division 26 Sections.



	PART 3 – EXECUTION
	3.1        EQUIPMENT INSTALLATION
	A. NFPA Standard: Comply with NFPA 20 for installation of pressure-maintenance pumps.
	B. Base-Mounted Pump Mounting: Install pumps on concrete bases. Comply with requirements for concrete bases specified in Division 03 Section "Cast-in-Place Concrete."
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 7T450-mm7T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Attach pumps to equipment base using anchor bolts.


	3.2        FIELD QUALITY CONTROL
	A. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies and equipment installations, including connections.
	B. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Pressure-maintenance pumps will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.3        ADJUSTING
	A. Lubricate pumps as recommended by manufacturer.
	B. Set field-adjustable pressure-switch ranges as indicated.



	213900 - Controllers for Fire-Pump Drivers
	PART 1 – GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2        SUMMARY
	A. Section Includes:
	1. Full-service, reduced-voltage controllers rated 600 V and less.
	2. Controllers for pressure-maintenance pumps.


	1.3        DEFINITIONS
	A. ATS:  Automatic transfer switch(es).
	B. ECM:  Electronic control module.
	C. MCCB:  Molded-case circuit breaker.
	D. N.O.:  Normally open.

	1.4        REFERENCES
	A. Division 21 Section “Electric-Drive Fire Pumps.”
	B. Division 21 Section “Wet-Pipe Sprinkler System” for wet sprinkler piping.
	C. Division 21 Section “Common Work Results for Fire Suppression.”
	D. Division 21 Section “Facility Fire Suppression Water Service Piping.”

	1.5        PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Fire-pump controllers and alarm panels shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.6        SUBMITTALS
	A. Product Data: For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings: For each type of product indicated.  Include dimensioned plans, elevations, sections, details,and attachments to other work, including required clearances and service spaces around controller enclosures.
	1. Show tabulations of the following:
	a. Each installed unit's type and details.
	b. Enclosure types and details for types other than NEMA 250, Type 2.
	c. Factory-installed devices.
	d. Nameplate legends.
	e. Short-circuit current (withstand) rating of integrated unit.
	f. Features, characteristics, ratings and factory settings of individual overcurrent protective devices.
	g. Specified modifications.

	2. Detail equipment assemblies and indicate dimensions, weights, loads, method of field assembly, components, and location and size of each field connection.
	3. Schematic and Connection Diagrams: For power, signal, alarm, and control wiring and for pressure-sensing tubing.

	C. Qualification Data: For qualified testing agency.
	D. Seismic Qualification Certificates: For each type of product indicated, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	E. Product Certificates: For each type of product indicated, from manufacturer.
	F. Manufacturer's factory test reports of fully assembled and tested equipment.
	G. Source quality-control reports.
	H. Field quality-control reports.
	I. Operation and Maintenance Data: For each type of product indicated to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for setting field-adjustable timers, controls, and status and alarm points.
	2. Manufacturer's written instructions for testing, adjusting, and reprogramming microprocessor-based logic controls.


	1.7        QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of a Nationally Recognized Testing Laboratory.
	B. Source Limitations: Obtain fire-pump controllers and all associated equipment from single source or producer.
	C. Electrical Components, Devices and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Comply with standards of authorities having jurisdiction pertaining to materials and installation.
	E. Comply with NFPA 20 and NFPA 70.
	F. Control equipment shall be listed by UL and approved by FM for electric motor-driven fire pump service.
	G. IEEE Compliance: Fabricate and test enclosed controllers according to IEEE 344 to withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. All controllers shall be marked for electric motor driven fire pump service.
	I. Controllers shall be located as close as is practical to the drive motor they control, and shall be within sight of motor.

	1.8        DELIVERY, STORAGE AND HANDLING
	A. Store controllers indoors in clean, dry space with uniform temperature to prevent condensation. Protect enclosed controllers from exposure to dirt, fumes, water, corrosive substances, and physical damage.

	1.9        PROJECT CONDITIONS
	A. Environmental Conditions:
	1. Ambient Temperature Rating: Not less than 6T5  C6T and not exceeding 6T50  C6T unless otherwise indicated.
	2. Altitude Rating: Not exceeding 6T2011 m6T unless otherwise indicated.


	1.10      COORDINATION
	A. Coordinate layout and installation of controllers with other construction including conduit, piping, fire-pump equipment, and adjacent surfaces.  Maintain required clearances for workspace and equipment access doors and panels.  Ensure that control...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.

	1.11      EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Indicating Lights: Two of each type and color of lens installed; two of each type and size of lamp installed.
	2. Auxiliary Contacts: One for each size and type of magnetic contactor installed.
	3. Power Contacts: Three for each size and type of magnetic contactor installed.
	4. Contactor Coils: One for each size and type of magnetic controller installed.
	5. Relay Boards: One for each size and type of relay board installed.
	6. Operator Interface: One microprocessor board(s), complete with display and membrane keypad.



	PART 2 – PRODUCTS
	2.1         FULL-SERVICE CONTROLLERS
	A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	B. General Requirements for Full-Service Controllers:
	1. Comply with NFPA 20 and UL 218.
	2. Listed by a Nationally Recognized Testing Laboratory for electric-motor driver for fire-pump service.
	3. Combined automatic and non-automatic operation.
	4. Factory assembled, wired, and tested; continuous-duty rated.
	5. The panel shall be securely mounted in as a minimum, National Electrical Manufacturer Association (NEMA) Type 2 drip-proof enclosure.
	6. Service Equipment Label: Nationally Recognized Testing Laboratory labeled for use as service equipment.

	C. Method of Starting:
	1. Pressure-Switch Actuated:
	a. Water-pressure-actuated switch and pressure transducer with independent high- and low-calibrated adjustments responsive to water pressure in fire-suppression piping.
	b. System pressure recorder, electric ac driven, with spring backup.
	c. Programmable minimum-run-time relay to prevent short cycling.
	d. Programmable timer for weekly tests.

	3. Magnetic Controller: Soft start type.
	4. Solid-State Controller: Reduced-voltage type.
	5. Emergency Start: Mechanically operated start handle that closes and retains the motor RUN contactor independent of all electric or pressure actuators.

	D. Method of Stopping: Manual shutdown after automatic starting.
	E. Capacity: Rated for fire-pump-driver horsepower and short-circuit-current (withstand) rating shall be 100,000 symmetrical amperes.
	F. Method of Isolation and Overcurrent Protection: Interlocked isolating switch and non-thermal MCCB; with a common, externally mounted operating handle, and providing locked-rotor protection.
	G. Door-Mounted Operator Interface and Controls:
	1. Monitor, display, and control the devices, alarms, functions, and operations listed in NFPA 20 as required for drivers and controller types used.
	2. Method of Control and Indication:
	a. Microprocessor-based logic controller, with multiline digital readout.
	b. Membrane keypad.
	c. LED alarm and status indicating lights.

	3. Local and Remote Alarm and Status Indication:
	a. Controller power on.
	b. Motor running condition.
	c. Loss-of-line power.
	d. Line-power phase reversal.
	e. Line-power single-phase condition.

	4. Audible alarm, with silence push button.
	5. Non-automatic START and STOP push buttons or switches.

	H. Optional Features:
	1. Extra Output Contacts:
	a. One N.O. contact(s) for motor running condition.
	b. One set(s) of contacts for loss-of-line power.
	c. One each, Form C contacts for high and low reservoir level.

	2. Local alarm bell.
	3. Door-mounted thermal or impact printer for alarm and status logs.
	4. Operator Interface Communications Ports: USB, Ethernet, and RS485.

	I. Automatic Transfer Switch (ATS):
	1. Complies with NFPA 20, UL 218, and UL 1008.
	2. Integral with controller as a listed combination fire-pump controller and power transfer switch.
	3. Automatically transfers fire-pump controller from normal power supply to alternate power supply in event of power failure.
	4. Allows manual transfer from one source to the other.
	5. Alternate-Source Isolating and Disconnecting Means:
	a. Integral molded-case switch, with an externally mounted operating handle.
	b. Mechanically interlocked isolation switch and circuit breaker rated at a minimum of 115 percent of rated motor full-load current, with an externally mounted operating handle; circuit breaker shall be provided with non-thermal sensing, instantaneous...
	6. Local and Remote Alarm and Status Indications:
	a. Normal source available.
	b. Alternate source available.
	c. In normal position.
	d. In alternate position.
	e. Isolating means open.

	7. Audible alarm, with silence push button.
	8. Non-automatic (manual, non-electric) means of transfer.
	9. Start generator output contacts.
	10. Timer for weekly generator tests.
	11. Short circuit rating capacity: 100,000 symmetrical amperes.


	2.2        CONTROLLERS FOR PRESSURE-MAINTENANCE PUMPS
	A. Jockey pump controller shall be listed by and approved by FM.
	B. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work.
	C. General Requirements for Pressure-Maintenance Pump Controllers:
	1. Type: UL 508 factory-assembled, wired and tested, across-the-line; for combined automatic and manual operation.
	2. Enclosure: NEMA Type 2, drip-proof enclosure.
	3. Factory assembled, wired, and tested.
	4. FINISH: Manufacturer's standard color paint.
	5. Horsepower rated disconnect switch.
	6. Hand-Off-Auto selector-switch to allow manual operation of the pump.
	7. Minimum run timer to prevent short circuiting.
	8. Control circuit transformer with 230 AC secondary.

	D. Rate controller for scheduled horsepower and include the following:
	1. Fusible disconnect switch.
	2. Pressure switch.
	3. Hand-off-auto selector switch.
	4. Pilot light.


	2.3        ENCLOSURES
	A. Fire-Pump Controllers, ATS, Remote Alarm Panels and Low-Suction Shutdown Panels: NEMA 250, to comply with environmental conditions at installed locations and NFPA 20.
	1. Indoor, Dry and Clean Locations: Type 1 (IEC IP10).

	B. Enclosure Color: Manufacturer's standard "fire-pump-controller red".
	C. Nameplates: Comply with NFPA 20; complete with capacity, characteristics, approvals, listings, and other pertinent data.
	D. All controllers and transfer switches shall be marked as “Suitable for Use as Service Equipment” and additional marking as electric fire pump controller.
	J. Optional Features:
	1. Floor stands, 6T305 mm6T high, for floor-mounted controllers.


	2.4        SOURCE QUALITY CONTROL
	A. Testing: Test and inspect fire-pump controllers according to requirements in NFPA 20 and UL 218.
	1. Verification of Performance: Rate controllers according to operation of functions and features specified.

	B. Fire-pump controllers will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 – EXECUTION
	3.1        EXAMINATION
	A. Examine areas and surfaces to receive equipment, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine equipment before installation.  Reject equipment that is wet or damaged by moisture or mold.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2        CONTROLLER INSTALLATION
	A. Install controllers within sight of their respective drivers.
	B. Connect controllers to their dedicated pressure-sensing lines.
	C. All equipment shall be mounted in a substantial manner on a single noncombustible supporting structure.
	D. Wall-Mounting Controllers: Install controllers on walls with disconnect operating handles not higher than 6T2006 mm6T above finished floor, and bottom of enclosure not less than 6T305 mm6T above finished floor unless otherwise indicated.  Bolt unit...
	E. Floor-Mounting Controllers: Install controllers on 6T100-mm6T nominal-thickness concrete bases, using floor stands high enough so that the bottom of enclosure cabinet is not less than 6T305 mm6T above finished floor.  Comply with requirements for c...
	1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 6T450-mm6T centers around the full perimeter of concrete base.
	2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor into structural concrete floor.
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.

	F. Fire pump controllers shall not be used as junction box to supply other equipment.
	G. Seismic Bracing: Comply with requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	H. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	I. Comply with NEMA ICS 15.

	3.3         POWER WIRING INSTALLATION
	A. Install power wiring between controllers and their services or sources, and between controllers and their drivers.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4        CONTROL AND ALARM WIRING INSTALLATION
	A. Install wiring between controllers and remote devices and facility's central monitoring system.  Comply with requirements in NFPA 20, NFPA 70, and Division 26 Section "Control-Voltage Electrical Power Cables."
	B. Install wiring between controllers and the building's fire-alarm system.  Comply with requirements specified in Division 28 Section "Digital, Addressable Fire-Alarm System."
	C. Bundle, train, and support wiring in enclosures.
	D. Connect remote manual and automatic activation devices where applicable.

	3.5        IDENTIFICATION
	A. Comply with requirements in NFPA 20 for marking fire-pump controllers.
	B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification in NFPA 20 and as specified in Division 26 Section "Identification for Electrical Systems."

	3.6        FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform Tests and Inspections:
	1. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Inspect and Test each Component:
	a. Inspect wiring, components, connections, and equipment installations.  Test and adjust components and equipment.
	b. Test insulation resistance for each element, component, connecting supply, feeder, and control circuits.
	c. Test continuity of each circuit.

	2. Verify and Test Each Electric-Driver Controller:
	a. Verify that voltages at controller locations are within plus 10 or minus 1 percent of motor nameplate rated voltages, with motors off.  If outside this range for any motor, notify Architect, Construction Manager and Owner before starting the motor(s).
	b. Test each motor for proper phase rotation.

	3. Operational Tests: After electrical circuitry has been energized, start units to confirm proper unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	E. Field Acceptance Tests for Electric-Driven Units:
	1. Do not begin field acceptance testing until suction piping has been flushed and hydrostatically tested and the certificate for flushing and testing has been submitted to Architect, Construction Manager and Owner and authorities having jurisdiction.
	2. Prior to starting, notify authorities having jurisdiction of the time and place of the acceptance testing.
	3. Engage manufacturer's factory-authorized service representative to be present during the testing.
	4. Provide a minimum, no fewer than six automatic and six manual operations shall be performed during the acceptance test.
	5. An electric driven fire pump shall operate for a period of at least 5 minutes at full speed during each of the operations.
	6. The automatic operation sequence of the controller shall start the pump from all provided starting features and shall include pressure switches or remote starting signals.
	7. Tests of engine-driven controllers shall be divided between both sets of batteries.
	8. The selection, size and setting of all overcurrent protective devices, including fire pump controller circuit breaker, shall be confirmed to be in accordance with this standard.
	9. The fire pump shall be started once from each power service and run for a minimum of 5 minutes.
	10. Alternate Power Supply:
	a. On installations with an alternate source of power and an automatic transfer switch, loss of primary source shall be simulated and transfer shall occur while the pump is operating at peak load.
	b. Transfer from normal to alternate source and retransfer from alternate to normal source shall not cause opening of overcurrent protection devices in either line.
	c. At least half of the manual and automatic operations shall be performed with the fire pump connected to the alternate source.


	F. Controllers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.7        STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.


	3.8        ADJUSTING
	A. Set field-adjustable switches, auxiliary relays, time-delay relays, and timers.
	B. Program microprocessors for required operational sequences, status indications, alarms, event recording, and display features.  Clear events memory after final acceptance testing and prior to Substantial Completion.
	C. Set field-adjustable pressure switches.

	3.9        PROTECTION
	A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's written instructions until enclosed controllers are ready to be energized and placed into service.
	B. Replace controllers whose interiors have been exposed to water or other liquids prior to Substantial Completion.

	3.10       DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain controllers, and to use and reprogram microprocessor-based controls within this equipment.
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	UGENERAL
	SUMMARY
	Section Includes:
	Extinguishing-agent containers.
	Fire Extinguishing agent (Novec 1230).
	Valves and pipes
	Alarm devices.
	Control and alarm panels.
	Accessories.
	Connection devices for and wiring between system components.
	Connection devices for power and integration into building's fire-alarm system.


	REFERENCES
	ASME B31.1    Power Piping
	NFPA 70   National Electric Code
	NFPA 2001 Standard on Clean Agent Fire Extinguishing Systems
	UL 1058 Clean Agent Extinguishing Agents.

	SYSTEM DESCRIPTION
	Engineered system for total flooding of clean agent fire extinguishing agent to discharge.
	Performance requirement: discharge extinguishing agent within 10 seconds and maintain 4.5 - 7 percent concentrate by volume at 21 degrees Celsius for 10 minutes holding time in hazard areas.
	Extinguishing agent concentration in hazard areas greater than 7 percent immediately after discharge or less than 4.5 percent throughout holding time will not be accepted without written authorization from owner and authorities’ having jurisdiction.

	System capabilities: 42.75 bars minimum calculated working pressure and 24.8 bars initial charging pressure.
	Verified Detection: Include devices located in single zone. Sound alarm upon activating single detection device, and discharge extinguishing agent upon actuating second detection device.
	System operating sequence as follows:
	Actuating first detector: Give visual indication on annunciator panel, energize audible alarm, shut down air-condition and ventilating systems serving protected area, release and closed doors in protected area and send signal to fire alarm system.
	Actuating second detector: Give visual indication on annunciator panel, energize audible alarm, shut down power to protect equipment, actuate time delay for extinguishing-agent discharge for 30 seconds, and release extinguishing agent.
	Extinguishing-agent discharge will operate audible alarms and strobe lights.
	Operating manual-release stations will discharge novec-1230 when activated.
	Operating abort switches will delay Novec-1230 discharge while being activated, and switches must be reset to prevent Novec-1230 discharge. Release of switch will discharge Novec-1230.
	Control panel to be installed at the height of 1.5m from finish floor level. Al tees, elbows and nozzle points should be clamped properly. Design discharge: Novec 1230/ clean agent are designed to discharge within 10 sec.


	SUBMITTALS
	Calculation for required weight for Novec 1230 extinguishing agent for each hazardous area application.
	Coordination drawings for hazard-area enclosure, reflected ceiling plans drawn accurately to scale and coordinating penetrations and ceiling mounted items.
	Wiring diagrams
	Drawings and calculations specified above, in required number of set required
	Drawings and calculations
	Installation report
	Test and inspection reports
	Maintenance data for equipment and controls
	Two copies of NFPA 2001 “Standard on Clean Agent Fire Extinguishing Systems.” deliver to Owner’s maintenance personnel.

	QUALITY ASSURANCE
	Manufacturers qualification
	Single Source response
	Provide listing/approval stamp, label or other marking on equipment made to specified standards.
	Comply with requirements that pertain to submittals and approvals material and installation, and inspecting and testing.
	ASME standards: Provide piping and installation and complying with ASME B31.1.
	FM Global Compliance:  Provide components that are FM Approved and that are listed in FM Global's "Approval Guide."
	NFPA Standards: Provide equipment, components accessories, installation and testing fomplying with NFPA 2001 and NFPA 70.
	UL Compliance:  Provide equipment listed in UL's "Fire Protection Equipment Directory" and UL 1058.
	Listed and Labeling: provide clean agent fire-extinguishing system equipment specified in this section that is listed and labeled.
	The term “Listed” and “Labeled”: as defined in National Electric Code, Article 100.
	Listing and Labeling agency Qualification: a national Recognized Testing Laboratory (NTRL) as defined in OSHA regulation 1910.7


	PROJECT CONDITIONS
	Field measurements: verify dimensions by field measurements.


	UPRODUCTS
	PIPING MATERIALS - GENERAL
	Piping, valves and discharge nozzles, conform to types and standards listed in NFPA 2001.

	PIPES
	Black Steel Pipe:  ASTM A 53, Schedule 80, seamless steel pipe.

	PIPE AND TUBE FITTINGS
	Forged-Steel Socket Welding Fittings:  ASME B16.11, Class 1000.
	Cast Iron fittings are not allowed.

	VALVES
	Brass suitable for intended operations. All gasket, o-rings, sealants and other valve components shall be constructed of materials that are compatible with the agent. Valve shall be protected against mechanical, chemical or other damage.
	Container Valves:  With rupture disc or solenoid and manual-release lever, capable of immediate and total agent discharge and suitable for intended flow capacity.
	Valves in Sections of Closed Piping and Manifolds:  Fabricate to prevent entrapment of liquid, or install valve and separate pressure relief device.
	Valves in Manifolds:  Check valve; installed to prevent loss of extinguishing agent when container is removed from manifold.

	EXTINGUISHING-AGENT CONTAINERS
	Description:  Steel tanks complying with ASME Boiler and Pressure Vessel Code:  Section VIII, for unfired pressure vessels.  Include minimum working-pressure rating that matches system charging pressure, valve, pressure switch, and pressure gage.
	Finish:  Red, enamel or epoxy paint.
	Manifold:  Fabricate with valves, pressure switches, selector switch, and connections for main- and reserve-supply banks of multiple storage containers.
	Storage-Tank Brackets:  Factory- or field-fabricated retaining brackets consisting of steel straps and channels; suitable for container support, maintenance, and tank refilling or replacement.


	FIRE-EXTINGUISHING CLEAN AGENT
	Clean Agent
	NOVEC-1230 complying with NFPA 2001


	DISCHARGE NOZZLES
	Equipment manufacturer's standard one-piece brass or aluminum alloy of type, size, discharge pattern, and capacity required for application.
	Discharge nozzle shall be listed for intended use. Listing criteria shall include flow characteristics, area coverage, height limits and minimum pressure. Discharge orifices and discharge orifice plates and inserts shall be materials that is corrosion...

	CONTROL PANELS
	Description:  UL listed or FM Approved, including equipment and features required for testing, supervising, and operating fire-extinguishing system.
	Power Requirements:  120/240-V ac; with electrical contacts for connection to system components and fire-alarm system, and transformer or rectifier as needed to produce power at voltage required for accessories and alarm devices.
	Enclosure:  NEMA ICS 6, Type 1, enameled-steel cabinet.
	Mounting: Surface

	Provide supervised circuits for each independent hazard area.
	Provide the following applications
	Manual pull-station circuit.
	Alarm circuit.
	Release circuit.


	Provide the following Control-Panel Features:
	Electrical contacts for shutting down fans, activating dampers, and operating system electrical devices.
	Automatic switchover to standby power at loss of primary power.
	Storage container, low-pressure indicator.

	Annunciator Panel:  Graphic type showing protected, hazard-area plans, as well as locations of detectors and manual stations.  Include lamps to indicate device-initiating alarm, electrical contacts for connection to control panel, and stainless-steel ...
	Standby Power: lead acid or nickel cadmium batteries with capacity to operate system for 72 hours and alarm for minimum of 15 minutes.  Include automatic battery charger that has a varying charging rate between trickle and high depending on battery vo...

	MANUAL –RELEASE STATIONS
	Description: UL listed and FM approved, red-finish, “Pull Station,” 120 VAC or low voltage compatible with controls. Include contacts for connection to control panel. Unit can manually discharge clean agent extinguishing agent with operating device t...

	SWITCHES
	Description:  UL listed or FM Approved, where available, with electrical contacts for connection to control panel, 120 VAC or low voltage compatible with controls.
	Pressure Switches; Pneumatic Operation.
	Transfer Switches:  Key-operation selector, for transfer of release circuit signal from main supply to reserve supply.
	Abort Switches: Countdown timer type, with a  digital readout indicating the number if seconds remaining until system discharge, combined with a  system abort function switch.
	Door Closers:  Magnetic retaining and release device.

	ALARM DEVICES
	Description:  UL listed or FM Approved, low voltage, and surface mounting except where otherwise indicated.
	Bells:  6 inches diameter.
	Horns:  90 to 94 dBA.
	Strobe Lights:  Translucent lens, with "FIRE" or similar caption.

	ELECTRICAL POWER AND WIRING
	Electrical power, wiring, and devices are specified in Division 16.


	UEXECUTION
	EXAMINATION
	Examine areas and conditions, with Installer present, for compliance with hazard-area leakage requirements that reduce clean agent leakage.include requirements specified installation tolerances and other conditions affecting performance of clean agent...
	Do not proceed with installation unitl unsatisfactory conditions have been corrected.

	PIPING APPLICATIONS
	Provide piping for 1000 psig charging pressure clean agent system, according to material application below.
	Black steel pipe, forged steel fitting with welded joints.

	PIPING INSTALLATION GENERAL
	Install piping adjacent to clean agent storage containers and equipment to allow replacement, service and maintenance.
	Basic piping installation and pipe joining methods are specified in Division 15 plumbing sections.

	CLEAN-AGENT SYSTEM INSTALLATION
	Install system according to the general arrangement indicated for extinguishing-agent storage containers, accessories and control panels.
	Comply with manufacturer’s written instructions and references standards.
	Locate extinguishing agent containers, panels, control and alarm devices where indicated. Other equipment and devices may be located at designer/s discretion, except where otherwise indicated.
	Install extinguishing-agent containers anchored to substrate.
	Install pipe and fittings, valves, and discharge nozzles according to requirements listed in NFPA 2001.
	Install valves designed to prevent entrapment of liquid, or install pressure relief devices in valved sections of piping systems.

	Support piping using supports and methods according to NFPA 2001.
	Install seismic restraints for extinguishing-agent containers and piping systems.
	Install control panels, detection system components, alarms, and accessories, complying with requirements of NFPA 2001, Section "Detection, Actuation, and Control Systems," as required for supervised system application.

	CONNECTIONS
	Make connections to power supply, system components building fire alarm system and ground.
	Electrical connections, grounding requirement and alarm panels according to NFAP 2001.


	Labeling
	Install labeling on piping, storage containers equipment and alarm panel according to NFPA 2001

	FIELD QUALITY CONTROL
	Installation Inspection
	Comply with operating instructions and procedure of NFPA 2001. Include the following inspections and tests to demonstrate compliance with requirements.
	Check mechanical items.
	Inspect extinguishing agent containers and extinguishing agent and check mountings for adequate anchoring to substrate.
	Check electrical systems.
	Check enclosure integrity. Comply with NFPA 2001
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Perform field acceptance tests of each clean agent fire-extinguishing system when system installation is complete. Perform system testing only after hazard-area enclosure has been completed and openings are sealed. Comply  with operating instructions...
	Functional (pre-discharge) test.
	System functional operational test
	Remote monitoring operations
	Control panel primary source
	Perform “puff” test on piping system, using nitrogen.

	Field correct malfunctioning equipment, then retest to demonstrate compliance. Replace equipment that cannot be satisfactorily corrected or does not perform as specified and indicated then retest to demonstrate compliance. Repeat procedure until satis...
	Report test results promptly and in writing to Engineer and authorities having jurisdiction.


	COMMISSIONING
	Startup services: Engage a factory authorized service representative to provide startup service as specified below.
	Preparation: Perform the following final checks before start up
	Test of the piping system is complete
	Check for piping connection leaks
	Check for complete enclosure integrity
	Test operation of safety controls and devices
	Check operation of ventilation and exhaust system.


	Starting Procedures: Follow manufacturer’s written procedure. If no procedure are prescribed by manufacturer, proceed as follows:
	Fill containers with clean agent extinguishing agent and pressurize with dry nitrogen to 2500 psig.
	Install filled extinguishing-agent containers.
	Energize circuits.
	Adjust operating controls.


	DEMONSTRATION
	Services: Engage a factory-authorized service representative to train Owner's maintenance personnel  as specified below:
	Train Owner’s maintenance personnel on procedure and schedule related to startup and shutdown, troubleshooting, servicing and preventive maintenance.
	Review data in the operation and maintenance manual
	Schedule training with owner with at least 7 days advance notice.
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