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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA headquarters, 
addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpretations, 
proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and appeals on 
• matters relating to the content of the document, write to the Secretary, Standards Council, National Fire Protection 
Association, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Governing 
Committee Projects shall not be considered the official position of NFPA or any of its Committees and shall not 
be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of this document should consult applicable federal, state and local laws and regulations. NFPA does 
not, by the publication of this document, intend to urge action that is not in compliance with applicable laws, and 
this document may not be construed as doing so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the toxicity of 
the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with that subject in 
its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic products 
of  combustion in a fire environment. The Board has, therefore, asked all NFPA technical committees to review the 
documents for which they are responsible to be sure that the documents respond to this current concern. To assist 
the committees in meeting this request, the Board has appointed an advisory committee to provide specific guid- 
ance to the technical committees on questions relating to assessing the hazards of the products of  combustion. 

Licensing Provision--This document is copyrighted by the National Fire Protection Association (NFPA). 

1. Adoption by Reference--Public authorities and others are urged to reference this document in laws, 
ordinances, regulations, administrative orders, or similar instruments. Any deletions, additions, and changes 
desired by the adopting authority must be noted separately. Those using this method are requested to notify the 
NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by reference" means 
the citing of title and publishing information only. 

2. Adoption by Transcr lp t ion--A.  Public authorities with lawmaking or rule-making powers only upon 
written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free license to 
print and republish this document in whole or in part, with changes and additions, if any, noted separately, in laws. 
ordinances, regulations, administrative orders, or similar instruments having the force of law, provided that: (I) 
due notice of  NFPA's copyright is contained in each law and in each copy thereof; and (2) that such printing and 
republication is limited to numbers sufficient to satisfy the jurisdiction's lawmaking or rule-making process. B. 
Once this NFPA Code or Standard has been adopted into law, all printings of this document by public authorities 
with lawmaking or rule-making powers or any other persons desiring to reproduce this document or its contents 
as adopted by the jurisdiction in whole or in part. in any form. upon written request to NFPA (Attention: Secretary, 
Standards Council), will be granted a nonexciusive license to print, republish, and vend this document in whole 
or in part, with changes and additions, if any, noted separately, provided that due notice of NFPA's copyright is 
contained in each copy. Such license shall be granted only upon agreement to pay NFPA a royalty. This royalty 
is required to provide funds for the research and development necessary to continue the work of NFPA and its vol- 
unteers in continually updating and revising NFPA standards. Under certain circumstances, public authorities with 
lawmaking or rule-making powers may apply for and may receive a special royalty where the public interest will 
be served thereby. 

3. Scope of License Gran t - -The  terms and conditions set forth above do not extend to the index to this 
document. 

(For further explanation, see the Policy Concerning the Adoption, Printing, and Publication of NFPA 
Documents. which is available upon request from the NFPA.) 

Statement on NFPA Procedures 

This material has been developed under the published procedures of the National Fire Protection 
Association, which are designed to assure the appointment of technically competent Committees having balanced 
representation. While these procedures assure the highest degree of care, neither the National Fire Protection 
Association, its members, nor those participating in its activities accept any liability resulting from compliance or 
noncompliance with the provisions given herein, for any restrictions imposed on materials or processes, or for the 
completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document, and 
any certification of products stating compliance with requirements of this document is made at the peril of the 
certifier. 

SC-FM-93 
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NFPA 25 

Standard for the 

Inspection, Testing, and Maintenance of 
Water-Based Fire Protection Systems 

1992 Edition 

This edition of NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water- 
Based Fire Protection S)'stel~, was prepared by the Technical Committee on Inspection, 
Testing and Maintenance of Water-Based Extinguishing Systems, released by the Corre- 
lating Committee on Water Extinguishing S}'stems, and acted on by the National Fire 
Protection Association, Inc. at its Fall Meeting held November 18-20, 1991 in Montr6al, 
Qufbec, Canada. It was issued by the Standarcls Council on January 17, 1992, with an 
effective date of February 10, 1992. 

The 1992 edition of this document has been approvecl by the American National 
Standards Institute. 

Origin and Development of  NFPA 25 

This first edition of NFPA 25 represents a collection of inspection, testing, and main- 
tenance features that will help ensure tile successful operation of water-based fire pro- 
tection systems. NFPA 25 is a continuation of existing docnments such as NFPA 13A, 
Recommended Practice for the Inspection, Testing and Maintenance of Sprinkler S),sten~, and 
NFPA 14A, Recommended Practice for the Inspection, 7"esting, and Maintenance of Standpipe and 
ltose S.ystem~, which have suceessfidly assisted attthorities having jurisdiction ancl building 
owners with routine inspections of sprinkler systems and standpipes. It is also an expansion 
of those documents in that it governs other systems as well, including underground piping, 
fire pumps, storage tanks, water spray systems, and foam-water sprinkler systems. 

This clocument provides instruction on how to conduct inspection, test, and mainte- 
nance activities. It also stipulates how often such activities must be completed. Require- 
ments are provided for impairment proceclures, notification processes, and system res- 
toration. This type of information, when incorporatecl into a building maintenance 
program, will enhance tile already favorable experience of all water-based fire protection 
systems. 
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: 3; : -'>~,':r, .s,t., v, , ,-) , , '~.  '-~orrel~tlng~Uommlttee 

Paul D. Smith, Chairman 
Gage Babcock & Associates, CA 

Robert E. Solomon, Secretary 
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(Nonvoting) 
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Richard J. Davis, Factory Mutual, MA 
Casimir J. Drygas, Jr., M&M Protection Con- 
suhants, NY 
Thomas W. Jaeger, Gage Babcock & Assoc., 
Inc., VA 
Richard Martineau, Mid Hudson Automatic 
Sprinkler Corp., NY 

Rep. Nat'i Fire Sprinkler Assoc. 

James w. Nolan, James w. Nolan Co., IL 
Chester W. Schirmer, Sclfirmer Engineering 
Corp., NC 
William L. Testa, Grlnnell Fire Protection Sys- 
tems Co. Inc., RI 

Rep. Nat'l Fire Sprinkler Assoc. 

Technical Committee on 
Inspection, Testing & Maintenance of  Water-Based 

Fire Protection Extinguishing Systems 

William L. Testa, Chairman 
Grinnell Fire Protection Systems Co. Inc., RI 

Rep. Nat'l Fire Sprinkler Assoc. 

Kenneth W. Linder, Secretary 
Industrial Risk Insurers, (7.1" 

Clement J. Adams, Clmbb Group of Insurance 
Cos., PA 
John K. Bouchard, Sedgwick James of New 
England, MA 
Donald J. Bowen, Madison Fire Dept., WI 
Walter A. Damon, Schirmer Engineering 
Corp., IL 
Manuel J. DeLerno, S-P-D Industries Inc., IL 
David Dixon, Security Fire l'rotection. TN 

Rep. Nat'l Fire Sprinkler Assoc. 
James M. Fantauzzi, North East Fire Protec- 
tion Systems Inc., NY 

Rep. American Fire Sprinkler Assoc., Inc. 
James M. Feld, 2791F North Texas St., CA 
Gary Gagnon, Alcan Aluminium Ltcl., Canada 
Paul W. Glessner, Wisconsin Electric Power 
Co., WI 

Rep. Electric Light Power Group/Edison 
Electric Institute 
Christopher M. Goddard, ICI Americas Inc., DE 
Stephen R. Iloover, Kemper Nat'l Insurance 
Cos., IL 

Rep. AAI 

C. Wayne llubbard, American Cyanamid Co., 
NJ 
George E. Laverick, Underwriters Laborato- 
ries Inc., IL 
Larry M. Liedel, General Motors Corp., MI 

Rep. NFPA Industrial Fire l'rotcction Section 
Fred M. Linde, Chubb National Foam Inc., I'A 
Raymond Lower, Cigna, WA 

Rep. American insurance Services Grovp, Inc. 
Frank L. Moore, Moore Eqnipment Co., Inc., 
MS 
M. G. Myers, Myers & Assoc., NJ 
Michael J. Quinn, R. M. Bradley & Co., Inc., 
MA 
John F. Saidi, University of Califi)rnia, CA 
John J. Walsh, United Assn. ofJourneymen & 
Apprentices of the Plumbing & Pipe Fitting 
Incl. of the U.S. and Canada, MI) 
William E. Wilcox, Factory Mutual Research 
Corp., MA 
Fred S. Winters, Wausau Insurance Cos., WI 
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Kerry M. Bell ,  Underwr i t e r s  Labora tor ies  
Inc., IL 

(Alternate to G. E. Laverick) 
Tommy E. Erigland, Industrial Risk Insurers, IL 

(Alternate to K. W. Under) 
Joseph  B. I lankins ,  Factory Mutual Research 
Corp., MA 

(Alternate to W. E. Wilcox) 
Jon  T. l Iarr is ,  Chubb National Foam Inc., PA 

(Alternate to F. M. Linde) 

Alternates 
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This ILff repre.wnta the membership at the time the Committee was balloted on the text of  this edition. Since that time, changes 
in tile membership may have occurred. 

NOTE: Membership on a Committee shall not in and of itself constitute an endorsement of the Associa- 
tlon or any document developed by the Committee on which tile member serves. 
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2 5 - 4  INSPECTION, TESTING, AND MAINrrENANCE OF WATER-BASED FIRE PROTEC'IION SYSTEMS 

C o n t e n t s  

NO'FE: Individual chapters are devoted to tile requirements for inspection, testing, and  maintenance of each 
specific type of water-based extinguishing system or subsystem as indicated in tile Table of Contents..Valves are 
treated separately" in Chapter 9 because of their use in all such systems or subsystems. 

Chapter I General I n f o r m a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 -  7 

1-1 S c o p e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 -  7 

1-2 P u r p o s e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 -  7 

1-3 W a t e r - B a s e d  F i r e  P r o t e c t i o n  S y s t e m  D e s c r i p t i o n s  . . . . . . . . . . . . . .  2 5 -  7 

I -4  R e s p o n s i b i l i t y  o f  t i le  O w n e r  o r  O c c u p a n t  . . . . . . . . . . . . . . . . . . . .  2 5 -  8 

1-5 D e f i n i t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 -  9 

1-6 U n i t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 0  

1-7 I m p a i r m e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 0  

1-8 R e c o r d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 0  

1-9 I n s p e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 0  

1-10 T e s t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 1  

1-11 M a i n t e n a n c e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 1  

1-12 S a f e t y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 1  

Chapter 2 S p r i n k l e r  S y s t e m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 1  

2-1 G e n e r a l  I n f o r m a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 1  

2 -2  I n s p e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 2  

2 -3  T e s t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 2  
2-4  M a i n t e n a n c e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 3  

Chapter 3 Standpipe and Hose S y s t e m s  . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 4  

3-1 G e n e r a l  I n f o r m a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 4  

3 -2  I n s p e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 6  

3 -3  T e s t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 6  

3-4  M a i n t e n a n c e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 8  

3 -5  R e c o r d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 8  

Chapter 4 P r i v a t e  F i r e  S e r v i c e  M a i n s  . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 8  

4-1 G e n e r a l  . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 8  

4 -2  D e f i n i t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 1 8  
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NFPA 25 

Standard for the 

Inspection, Testing, and Maintenance of' 

Water-Based Fire Protection Systems 

1992 Edi t ion  

NOTICE: An asterisk (*) following the number or letter 
designating a paragraph indicates explanatory material on 
that paragraph in Appendix A. 

Information on referenced publications can be found in 
Chapter 11 and Appendix C. 

Chapter 1 General Information 

1-1 Scope. This document establishes tile minimum 
requirements necessary for tile periodic inspection, testing, 
and maintenance of water-based fire protection systems. 
The types of systems addressed by this standard include 
but are not limited to sprinkler, standpipe and bose, fixed 
water spray, and foam water. Included are the water sup- 
plies that are part of these systems such as private fire ser- 
vice mains and appurtenances, fire pumps and water stor- 
age tanks, as well as valves controlling system [low. The 
document also addresses impairment handling and report- 
ing. This standard applies to fire protection systems that 
have been properly installed in accordance with generally 
accepted practices. When a system has not been installed in 
accordance with generally accepted practices, it may be 
that corrective action beyond tile requirements of this stan- 
dard will bc needed in order to ensnre that tile system will 
be able to perform in a satisfactory manner. 

1-2" Purpose. The purpose of this document is to pro- 
vide requirements that ensure a reasonable degree of pro- 
tection for life and property from fire through minimum 
inspection, testing, and maintenance methods for water- 
based fire protection systems. 

1-2.1" Application. It is not the intent of this document 
to limit or restrict the use of other inspection, testing, or 
maintenance programs that provide an equivalent level of 
system integrity and performance as those detailed in this 
document. The autttority having jurisdiction shall be con- 
suited and approval obtained for such alternative programs. 

1-3 Water-Based Fire Protection System Descriptions. 

1-3.1 Sprinkler System. For fire protection purposes, an 
integrated system of underground and overhead piping 
designed in accordance with fire protection engineering 
standards. The installation includes one or more automatic 
water supplies. The portion of the sprinkler system above- 
ground is a network of specially sized or hydrattlically 
designed piping installed in a building, structure, or area, 
generally" overhead, and to which sprinklers are attached 
in a systematic pattern. The valve controlling each system 

riser is located in tile system riser or its supply piping. Each 
sprinkler system riser inchtdes a device for actnating an 
alarm when tile system is in operation. Tile system is usn- 
ally activated by heat from a fire and discharges water over 
the fire area. 

Wet Pipe System. A sprinkler system employing attto- 
matic sprinklers attachetl to a piping systetn containing 
water and connected to a water supply so that water dis- 
charges immediately from sprinklers opened by heat from 
a fire. (See Chapters 2 and 9.) 

Antifreeze System. A wet pipe sprinkler system 
employing automatic sprinklers attached to a piping sys- 
tem containing an antifreeze solution and connected to a 
water supply. The antifreeze solution is discharged, fol- 
lowed by water, immediately upon operation of sprinklers 
opened by heat from a fire. (See Chapters 2 and 9.) 

Dry Pipe System. A system employing automatic sprin- 
klers attached to a piping system containing air or nitrogen 
under pressure, tile release of which (as from tim opening 
of a sprinkler) permits tlle water pressure to open a valve 
known as a dry pipe valve. The water then flows into the 
piping system and out tlle opened sprinklers. (See Chapters 
2 attd 9.) 

Deluge System. A system employing open sprinklers 
attached to a piping system and connected to a water sup- 
ply through a valve that is opened by the operation of a 
detection system installed in tile same areas as tile sprin- 
klers. When this valve opens, water flows into the piping 
system and discharges from all sprinklers attached thereto. 
(See Chapters 2, 7, 8, and 9.) 

Preaction System. A sprinkler system employing attto- 
fnatic sprinklers attached to a piping system containing air 
that may or may not be under pressure, with a supplemen- 
tal detection system installed in the same areas as tile sprin- 
klers. Actuating means of the valve are described in 3-3.2.1 
of NFPA 13, Standard for the Installation of Sprinkler Systems. 
Actuation of tile detection system opens a valve that per- 
mits water to [loss" into the sprinkler pilling system and to 
be discharged from any sprinklers that may be open. (See 
Chapters 2 and 9.) 

Combined Dry Pipe-Preaction System. A sprinkler 
system employing atttomatic sprinklers attached to a pip- 
ing system containing air under pressure with a supple- 
mental detection system installed in the same areas as the 
sprinklers. Operation of tile detection system actuates trip- 
ping devices that open dry pipe valves sinntltaneously and 
without loss of air pressure in the system. Operation of tile 
detection system also opens listed air exhaust valves at the 
end of tile feed main, which usually precedes the opening 
of sprinklers. The detection system also serves as an attto- 
matic fire alarm system. (See Chapters 2 and 9.) 

1-3.2 Standpipe System. An arrangement of piping, 
valves, hose connections, and allied eqttipment installed in 
a building or structure with the hose connections located in 
such a m a n n e r  that water can be discharged in streanls or 
spray patterns througll  attached hose and nozzles for tile 
purpose of extinguishing a fire, thus protecting a bttilding 
or structure and its contents in addition to protecting tile 
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occupants. This is accomplished by connections to water 
supply systems or by pumps, tanks, and other equipment 
necessary to provide an adequate supply of water to the 
hose connections. (See Chapter 3.) 

Wet Standpipe System. A system that has the supply 
valve open and the water pressure maintained at all times. 

Dry Standpipe System. A system that shall be arranged 
as follows: 

(a) Includes devices to admit water to the system auto- 
matically by opening a hose valve. 

(b) Admits water to the system through manual opera- 
tion of remote control devices located at each hose station. 

(c) Has no permanent water supply. A filled standpipe 
having a small water supply connection to keep the piping 
filled by requiring water to be pumped into tile system 
shall be considered a dry standpipe of this type. 

1-3.3 Combined Standpipe and Sprinkler System. A 
system where the water piping services both 2t/,~-in. 
(63.5-mm) outlets for fire department use and outlets for 
automatic sprinklers. (See Chapters 2 and 3.) 

1-3.4 Private Fire Service Main. That  pipe and its 
appurtenances on private property between a source of 
water and tile base of the riser (flange or flange and spigot 
piece or base tee) for automatic sprinkler systems, open 
sprinkler systems, water spray fixed systems, standpipe sys- 
tems, inlets to foam-making systems, or the base elbow of 
private hydrants or monitor nozzles. When connected to a 
public water system, the private service main begins at a 
point designated by the public water utility, usually a t a  
manually operated valve near the property line. When 
connected to fire pumps, the main begins at the fire pro- 
tection system side of the pump discharge valve. When 
connected to a gravity or pressure tank, the main begins at 
the inlet side of the tank's check valve. (See Chapter 4.) 

Private fire service mains can include supply and distri- 
bution piping installed above ground, in trenches, and 
inside or outside of buildings. The provisions of this section 
also apply to pipeline strainers. 

1-3.5 Fire Pump. A pump supplying water at the flow 
and pressure required by water-based fire protection sys- 
tems. (See Chapter 5.) 

1-3.6 Water Tank. A tank supplying water fi)r water- 
based fire protection systems. (See Chapter 6.) 

1-3.7 Water Spray Fixed System. A special fixed pipe 
system connected to a reliable fire protection water supply 
and equipped with water spray nozzles for specific water 
disclmrge and distribution over the surface or area to be 
protected. The piping system is connected to the water 
supply through an automatically or manually actuated 
valve that initiates the flow of water. An automatic valve is 
actuated by operation of automatic detection equipment 
installed in tile same areas as the water spray nozzles. (In 
special cases the automatic detection equipment may also 
be located in another area.) (See Chapter 7.) 

1-3.8 Deluge Foam-Water Sprinkler and Foam-Water 
Spray Systems. 

1-3.8.1 Foam-Water Spray System. A special system 
pipe-connected to a source of foam concentrate and to a 
water supply and equipped with foam-water spray nozzles 
for fire protect ion-agent  discharge (foam and water 
sequentially in that order or in reverse order) and distribu- 
tion over the area to be protected. System operation 
arrangements parallel those for foam-water sprinkler sys- 
tems as described in I-3.8.2. 

1-3.8.2 Foam-Water Sprinkler System. A special system 
pipe-connected to a source of foam concentrates and to a 
water supply and equipped with appropriate discharge 
devices for fire protection agent discharge and for distribu- 
tion over the area to be protected. The piping system is 
connected to the water supply through a control valve that 
is usually actuated by operation of automatic detection 
equipment installed in the same areas as the sprinklers. 
When this valve opens, water flows into the piping system 
and foam concentrate is injected into the water. The resuh- 
ing foam solution discharging through the discharge 
devices generates and distributes foam. Upon exhaustion 
of the foam concentrate supply, water discharge will follow 
the foam and contimte until shut off nmnually. Systems 
may also be used for discharge of water first, followed by 
discharge of foam for a definite period and then followed 
by water until manually shut off. Existing deluge sprinkler 
systems that have been converted to the rise o f  aqueous 
film forming foam are classed as foam-water sprinkler sys- 
tems. (See Chapter 8.) 

1-3.9" Control Valves. A valve that controls tile flow of 
water to a water-based fire protection system. For proce- 
dures concerning control valves, see Chapter 9. 

1-4 Responsibility of the Owner or Occupant. 

1-4.1" The  responsibility for properly maintaining a 
water-based fire protection system shall be tile obligation of 
tile owners of  the property. By means of periodic inspec- 
tions, tests, and maintenance, tile equipment shall be 
shown to be in good operating condition or an)' defects or 
impairments shall be revealed. 

These activities - -  inspection, testing, and maintenance 
- -  shall be implemented in accordance with procedures 
meeting or exceeding those established in this document 
and in accordance with tile manufacturer's instructions. 
These tasks shall be performed by personnel who have 
developed competence through training and experience. 

1-4.2 Tile owner or occupant shall notify the authority 
having jurisdiction, the fire department,  if required, and 
the alarm receiving facility before shutting down a system 
or its supply. The notification shall include the purpose for 
the shutdown, the system or component involved, and the 
estimated time required. The authority having jurisdiction, 
the fire department,  and tile alarm receiving facility shall 
be notified when the system, supply, or component  is 
returned to service. 

1-4.3 Tile owner or occupant shall promptly correct or 
repair deficiencies, damaged parts, or impairmentsfound 
while performing the inspection, test, and maintenance 
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requirements o f  this standard. Corrections and repairs 
shall be performed by qualified maintenance personnel or 
a qualified contractor. 

1-4.4" The  owner or  occupant shall give special attention 
to factors that might alter the requirements for a continued 
satisfactory or  acceptable installation. Such factors shall 
include but are not limited to: 

(a) Occupancy changes such as revising office or  pro- 
duction space to warehousing. 

(b) Process or  material changes such as metal stamping 
to molded plastics. 

(c) Building revisions such as relocated walls, added 
mezzanines, and ceilings added below sprinklers. 

(d) Removal of  heating systems in spaces with piping 
subject to freezing. 

1-4.5 Where changes in the occupancy, hazard, water 
supply, storage commodity,  storage arrangement,  building 
modification, or other  conditions that affect the installation 
criteria of  the system are identified, the owner or occupant 
shall promptly take steps to evaluate the adequacy of  the 
installed system to protect the building or  hazard in ques- 
tion, such as contacting a qualified contractor, consultant, 
or engineer. Where tire evaluation reveals a deficiency, the 
owner shall notify the insurance underwriter,  the authority 
having jurisdiction, and the local fire department.  

1-4.6 Where  a water-based fire protect ion system is 
returned to service following an impairment,  it shall be 
verified that it is working properly. The  appropriate  NFPA 
standard (see Chapter 11) shall be referenced to provide 
guidance  on the type of  inspection or  test, or  both,  
required. 

1-5 Definitions. 

Alarm Receiving Facility. The  point where alarm or 
supervisory signals are received. Tltis may include propri-  
etary or remote locations, central station, or fire depart- 
ments. 

Approved. Acceptable to the "authority having juris- 
diction." 

NOTE: The National Fire Protection Association does not 
approve, inspect or certify an)' installations, procedures, 
equipment, or materials nor does it approve or evaluate 
testing laboratories, in determining the acceptability of 
installations or procedures, equipment or materials, the 
authority having jurisdiction may base acceptance on com- 
pliance with NFPA or other appropriate standards. In the 
absence of such standards, said authority may require evi- 
dence of proper installation, procedure or use. The author- 
ity having jurisdiction may also refer to the listings or label- 
ing practices of an organization concerned with product 
evaluations which is in a position to determine compliance 
with appropriate standards for the current production of 
listed items. 

Authori ty Having Jurisdict ion.  The  "authority having 
jur i sd ic t ion"  is the organizat ion,  office o r  individual  
responsible for "approving" equipment and installation or  
a procedure.  

NOTE: The phrase "authority having jurisdiction" is used 
in NFPA documents in a broad manner, since jurisdictions 
and "approval" agencies vary as do their responsibilities. 
Where public safety is primary, the "authority having juris- 
diction" may be a federal, state, local or other regional 
department or individual such as a fire chief, fire marshal, 
chief of a fire prevention bureau, labor department, health 
department, building official, electrical inspector or others 
having statutory authority. For insurance purposes, an 
insurance inspection department, rating bureau or other 
insurance company representative may be the "authority 
having jurisdiction." In many circumstances the property 
owner or his designated agent assumes the role of tile 
"authority having jurisdiction;" at government installations, 
the commanding officer or departmental official may be tile 
"authority having jurisdiction." 

Automatic Fire Detector. A device that detects abnor- 
mally high temperature,  rate o f  temperature rise, visible or  
invisible particles, infrared or  visible radiation, or  gases 
produced by a fire. 

Automatic Operat ion.  Operates without human inter- 
vention. This operation includes but is not limited to heat, 
rate o f  heat rise, smoke, or  pressure change. 

Discharge  Device.  A device des igned to discharge 
water or  water-foam solution in a predetermined,  fixed, or  
adjustable pattern. Examples include but are not limited to 
sprinklers, spray nozzles, and hose nozzles. 

Double Check Valve Assembly (DCVA). This assembly 
consists o f  two internally loaded check valves, e i ther  
spring-loaded or  internally weighted, installed as a unit 
between two tightly closing resilient-seated shutoffvalves as 
an assembly, and fittings with properly located resilient- 
seated test cocks. 

Fire Department  Connection.  A connection through 
which the fire depar tment  can pump supplemental water 
into the sprinkler system, standpipe, or other system fur- 
nishing water for fire extinguishment to supplement exist- 
ing water supplies. 

Foam Concentrate.  A liquid stored in a containment 
vessel that is metered into a flowing water stream at a spec- 
ified concentration by the proport ioning system. 

I m p a i r m e n t .  A shu tdown  o f  a system or  por t ion  
thereof. Tile two types of  impairments are: 

Emergency. A condition wherein a water-based fire 
protection system or portion thereof is out of  order due to an 
unexpected occurrence, such as a ruptured pipe, operated 
sprinkler, or  interruption of  water supply to the system. 

Pre-Planned. A condition wherein a water-based fire 
protection system or a portion tltereof is out of  service due 
to work that has been planned in advance, such as revi- 
sions to the water supply or  sprinkler system piping. 

Inspection.  A visual examination o f  a water-based fire 
protect ion system or por t ion the reof  to verify that it 
appears to be in operat ing condition and is free of  physical 
damage. 
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Inspection,  Test ing,  Maintenance Service.  A service 
program provided by a qualified contractor or  owner's 
representat ive in which all components  unique to the 
property 's  systems are inspected and tested at the required 
times and necessary maintenance is provided. This pro- 
gram includes logging and retention o f  relevant records. 

Listed. Equipment or  materials included in a list pub- 
lished by an organization acceptable to the "authority hav- 
ing jurisdiction" and concerned with prodttct evahtation, 
that maintains periodic inspection of  production of  listed 
equipment or  materials and whose listing states either that 
the equipment or material meets appropriate standards or 
has been tested and fottnd suitable for use in a specified 
manner.  

NOTE: The means fi~r identifying listed equipment may 
vary for each organization concerned with product evalua- 
tion, some of which do not recognize equipment as listed 
unless it is also labeled. The "authority having jurisdiction" 
slmuld utilize the system employed by the listing organiza- 
tion to identify a listed product. 

Maintenance.  Work per formed to keep eqtfipment 
operable or  to make repairs. 

Manual Operation.  Operation of  a system or its com- 
ponents throttgl~ human action. 

Qualified. Having adequate knowledge of  the installa- 
tion, construction, or operation of  apparatus and the haz- 
ards invoh'ed. 

R e d u c e d - P r e s s u r e  P r i n c i p l e  B a c k f l o w - P r e v e n t i o n  
Assembly (RPBA). Consists of  two independently acting 
check valves together  with a hydraulically opera t ing,  
mechanically independent  pressure differential relief valve 
located between the check valves anti below the first check 
valve. These units are located between two tightly closing 
resilient-seated shutoff  valves, as an assembly, anti are 
equipped with properly located resilient-seated test cocks. 

Shall. Indicates a nmndatory requirement. 

Should. Indicates a recommendation or  that which is 
advised but not required. 

Standard.  A document  containing only manda to ry  
provisions using the word "shall" to indicate requirements. 
Explanatory material may be included only in the fornt of  
"fine print" notes, in footnotes, or  in an appendix. 

Supervision. A means of  monitoring system status and 
indicating abnormal conditions. 

Testing. A procedttre to determine the status of  a sys- 
tent as intended by conducting periodic physical checks on 
water-based fire protection systems such as waterflow tests, 
fire pump tests, alartn tests, and trip tests o f  dry pipe, del- 
uge, or preaction valves. These tests follow up on the orig- 
inal acceptance test at intervals specified in the appropriate 
chapter of  this standard. 

Water Supply. A source of  water that will provide the 
flows (gpm) and pressures (psi) required by the water- 
based fire protection system. 

1-6 Units. Metric units of  measurement  in this standard 
are in accordance with the modernized  metric system 
known as the International System of  Units (SI). Two units 
(liter anti bar), outside o f  but recognized by SI, arc com- 
monly used in international fire protection. These units are 
listed in Table 1-6 with conversion factors. 

Table 1-6 Metric Conversions 

Name  o f  Uni t  Uni t  Symbol Convers ion  F a c t o r  

liter L 1 gal = 3.785 L 
liter per minute per 

square meter (Idmin)/m ~ 1 gpm/fi 2 = 40.7,t6 (L/rain) m" 
cubic decimeter dm 3 I gal = 3.785 dm "s 
Pascal Pa 1 psi = 6894.757 Pa 
bar bar 1 psi = 0.0689 bar 
bar bar I bar = 10 ~ Pa 

For additional conversions and infiwmation, see ASTM E380-1979, Standard 
for Metric Practice. 

I-6.1 I f a  value for measttrement as given in this standard 
is followed by an equivalent value in other units, tile first 
stated shall be regarded as tile requirement.  A given eqniv- 
alent value may be approximate. 

1-6.2 Tile conversion procedure fi)r the SI units has been 
to muhiply tile quanti ty by the conversion factor and 
round tile resttlt to tile appropriate number  of  signifcant 
digits. 

1-7 Impairments .  Witen an impairment to a water-based 
fire protection system occurs, tile procedures outlined in 
Chapter  10 of  this standard sltall be followed, including tile 
attachment of  a tag to tile impaired system. Tile local fire 
department,  if required, and other  authorities having juris- 
diction shaU be notified when a system is impaired and 
when the system is returned to service. 

1-8" Records. Records of  inspections, tests, and mainte- 
nance of  the system and its components shall be retained 
by the owner. Typical records include but are not limited 
to valve inspections; fow,  drain, and pump tests; and trip 
tests of  dry pipe, deluge, and preaction valves. 

1-9 Inspection.  

1-9.1" System components  shall be inspected at intervals 
listed in the following chapters. 

Sprinklcr Systems .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chapter  2 

Standpipes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chapter  3 

Private Fire Service Mains .. . . . . . . . . . . . . . . . . . . . . . . . . .  Chapter  4 

Fire Puntps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chapter 5 

Water Tanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ..... Chapter 6 

Water Spray Systems ........ . . . . . . . . . . . . . . . . . . . . . . . . . .  Chapter 7 

Deluge Foam-Water Spray Systems .............. Chapter 8 

Valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chapter  9 
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1-9.2 Inspection and periodic testing determines what, if 
any', maintenance actions are required to maintain the 
operability of  a water-based fire protection system. The 
standard establishes minimum inspection/testing frequen- 
cies, responsibilities, test routines, and reporting proce-  
dures but does not 'define exact limits of anomalies when 
maintenance actions are required. 

1-10 Testing. 

1-10.1 All components and systems shall be tested to ver- 
ify that they fimction as intended. Frequency of tests shall 
be in accordance with those required by the chapters listed 
in 1-9.1. Following tests of components or portions of 
water fire protection systems that require valves to be 
opened or closed, the system slmll be returned to service 
with verification that all valves are restored to their normal 
operating position. Plugs or caps for auxiliary drains or 
test valves shall be replaced. 

1-10.1.1 Test results shall be compared with those of the 
original acceptance test (if available) and with the most 
recent test results. 

1-10.2 The types of tests required for each protection sys- 
tem and its components are detailed in the appropriate 
chapter. 

1-10.3 Specialized equipment  required for testing is 
defined in tile appropriate chapter. 

1-11 Maintenance. 

1-11.1 Maintenance shall be performed to keep tile sys- 
tem equipment operable or to make repairs. As-built sys- 
tem installation drawings, original acceptance test records, 
and device manufacturer's maintenance bulletins shall be 
retained to assist in proper care of tile system and its 
components. 

1-I 1.2 Preventive maintenance includes but is not limited 
to lubricating control valve stems, adjusting packing glands 
on valves and pumps, bleeding moisture and condensation 
from air compressors, air lines, and dr)' pipe system 
auxiliary drains, and cleaning strainers. Frequency 
of maintenance is indicated in the appropriate chapter. 
(See 1-9.1.) 

1-11.3 Corrective maintenance includes but is not limited 
to replacing loaded, corroded,  or painted sprinklers, 
replacing missing or loose pipe bangers, cleaning clogged 
fire pump impellers, replacing valve seats and gaskets, 
restoring heat in areas subject to freezing temperatures 
where water-filled piping is installed, and replacing worn 
or missing fire hose or nozzles. 

1-11.4 Emergency maintenance includes but is not lim- 
ited to repairs due to piping failures caused by freezing or 
impact damage,  repairs to broken unde rg round  fire 
mains, and replacing frozen or filsed sprinklers, defective 
electric power, or alarm and detection system wiring. 

1-12 Safety. Inspection, testing, and maintenance activi- 
ties shall be conducted in a safe manner. 

1-12.1 Conf ined  Spaces .  A p p r o p r i a t e  and  legally 
reqt, ired precautions slmll be taken prior to entering con- 
fined spaces, such as tanks, valve pits, or trenches. 

1-12.2 Fall Protection. Appropriate anti legally required 
equipment shall be worn or used to prevent injury to per- 
sonnel from falls. 

1-12.3 Special Hazards. Precautions shall be taken to 
address an}, special hazards, such as protection against 
drowning when working on the top of a filled embank- 
ment, supported, rubberized firbric tank, or over open 
water or other liquids. 

1-12.4" Hazardous Materials. Any person performing 
inspection, testing, or maintenance on arty system covered 
within the scope of this doctunent shall check with the 
owner or owner's representative to have full knowledge of 
hazardous materials being used or stored on the premises. 
Appropriate and legally required equipment shall be used 
when working in an environment with hazardous materials 
present. 

Chapter 2 Sprinkler Systems 

2-1 General  Informat ion.  This chapter  provides tile 
minimum requirements relative to tile routine inspection, 
testing, and maintenance of sprinkler systems. Table 2-1 
(see following page) shall be used to determine tile mini- 
mum required frequencies for inspection, testing, and 
maintenance. 

Exception: Requirements for vah,es and fire department connec- 
tions are in Chapter 9. 

2-1.1 Impairments.  Tile inspection, testing, and mainte- 
nance of tile automatic sprinkler systems may involve or 
result in a system being out of service. The procedures 
outlined in Chapter 10 of this standard shall be followed 
when such an impairment to protection occurs. 

2-1.2 Notification to Supervisory Service. To avoid false 
alarms where a supervisor)' service is provided, tire alarm 
receiving facility slmll always be notified by the owner or 
designated representative (1) before conducting any test or 
procedure that could result in the activation of an alarm, 
and (2) after such tests or procedures are completed. 

2-1.3 Control Valves. All control valves involved with 
sprinkler systems shall bc inspected at the following inter- 
vals: 

(a) Sealed valves - -  weekly. 

(b) Locked valves and valves with tamper switches --  
monthly. 

Valves shall be maintained in accordance with Chapter 9. 

2-1.4 Records. Records shall be maintained in accor- 
dance with Section 1-8. 
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Table 2-1 
Summary of Minimum Inspection, Testing, and Maintenance 

Section 
Item Activity Frequency Number 

Gauges (dry, pre- Inspection 
action deluge 
systems) 

Control Valves Inspection Weekly/Monthly See Table 
9-1 

Alarm Devices Inspection Monthly 2-2.6 

Gauges (wet pipe Inspection Monthly 2-2.4.1 
systems) 

Hydraulic Name- Inspection Quarterly 2-2.7 
plate 

Buildings Inspection Annually (prior 2-2.5 
to freezing 
weather) 

Hanger/Seismic Inspection Annually 2-2.3 
Bracing 

Piping Inspection Annually 2-2.2 

Sprinklers Inspection Annually 2-2.1.1 

Fire Department Inspection See Table 
Connections 9-I 

Valves (all types) Inspection See Table 
9-1 

Weekly/Monthly 2-2.4.2 

Alarm Devices Test Quarterly 2-3.3 

Main Drain Test Quarterly Table 9-1 

Antifreeze Solu- Test Annually 2-3.4 
tion 

Gauges Test 5 years 2-3.2 

Sprinklers-- Test 5 years 2-3.1. I 
High Temp. Exception 3 

Sprinklers-- Test 20 years and 2-3.1. I 
Fast Response ever)" 10 years Exception 2 

thereafter 

Sprinkler Test 50 years and 2-3.1.1 
every 10 years 
thereafter 

Valves (all types) Maintenance Annually or as See Table 
needed 9-1 

Obstruction Maintenance 5 years or as 2-4.3 
Investigation needed 

2-2 Inspection. 

2-2.1 Sprinklers. 

2-2.1.1" Sprinklers shall be visually inspected from floor 
level annually. Sprinklers shall be free of  corrosion, 
obstructions to spray patterns, foreign materials, paint, and 
physical damage.  Any att tomatic spr inklers  shall be 
replaced that are painted, corroded, damaged, or loaded 
with foreign materials. 

Exception*: Sprinklers installed in concealed spaces or crawl 
spaces that are inaccessible. 

2-2.1.2 The supply of spare sprinklers shall be inspected 
monthly for the following: 

(a) The •proper number and type of sprinklers. 

(b) A sprinkler wrench for each type of sprinkler. 

2-2.2* Piping. Sprinkler piping shall be inspected annu- 
all)" to verify that it is in good condition and free of  
mechanical damage, leakage, corrosion, and misalignment. 
Sprinkler piping shall not be subjected to external loads. 

Exception*: Sprinkler piping located in concealed spaces such as 
above a drop ceiling. 

2-2.3* Hangers  and Seismic Braces.  Sprinkler  pipe 
hangers and seismic braces shall be inspected annually. 
Damaged or loose hangers and braces shall be replaced or 
refastened. 

Exception*: Sprinkler hangers located in concealed spaces such 
as above a drop ceiling. 

2-2.4 Gauges. 

2-2.4A* Gauges on wet pipe sprinkler systems shall be 
inspected monthly to ensure that they are in good condition 
and that normal water supply pressure is being maintained. 

2-2.4.2 Gauges on dry, preaction, and deluge systems 
shall be inspected weekly to ensure that normal air and 
water pressures are being maintained. 

Exception: Where air pressure supervision is connected to a con- 
stantly attended location, gauges shall be inspected at least 
monthly. 

2-2.5 Buildings. Annually, prior to tile onset of  freezing 
weather, buildings shall be inspected to verify that win- 
dows, skylights, doors, ventilators, other openings and clo- 
sures, blind spaces, unused attics, stair towers, roof houses, 
and low spaces under buildings will not expose sprinkler 
piping to freezing and that adequate heat [minimum 40°F 
(4.4°C)] is available. 

2-2.6 Alarm Devices. Alarm devices shall be inspected 
monthly to verify that they are free of  physical damage and 
that all electrical connections are secure. 

2-2.7* Hydraulic Nameplate. Tile hydraulic nameplate, 
if provided, shall be inspected quarterly to verify that it is 
securely attached to the sprinkler riser and is legible. 

2-3 Testing. 

2-3.1 Sprinklers. 

2-3.1.1 Where sprinklers have been in service for 50 
years, tile)' shall be replaced or representative samples 
shall be submitted to a recognized testing laboratory 
acceptable to the authority having jurisdiction for opera- 
tional testing. Test procedures shall be repeated thereafter 
at 10-year intervals. 
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Exception No. 1: Sprinklers manufactured prior to 1920 shall 
be replaced. 

Exception No. 2: Fast response sprinklers that have been in ser- 
vice for 20 years shall be tested. They shall be retested at lO-year 
intervals. 

Exception N0. 3*: Representative samples of solder-type sprin- 
klers with temperature classification of Extra High [3250F 
(163°C)] or greater that are exposed to semicontinuous to contin- 
uous maximum allowable ambient temperature condffions shall be 
tested at 5-year intervals. 

2-3.1.2 A representative sample ofsprinklers shall consist of 
a minimum of two per floor or individual riser, and in any 
case not less titan four, or 1 percent of the number  of sprin- 
klers per individual sprinkler system, whichever is greater. 

2-3.1.3 Where representative samples fail to meet ttte test 
requirements,  all sprinklers that sample represents shall be 
replaced. (See 2-4.1.1.) 

2-3.2* Gauges. Gauges shall be replaced every 5 years or 
tested ever)' 5 years by comparison with a calibrated gauge. 
Gauges not accurate to within 3 percent of tlte full scale 
shall be recalibrated or replaced. 

2-3.3* Alarm Devices. Waterflow alarm devices includ- 
ing but not limited to mechanical water motor gongs, vane- 
type waterflow devices, and pressure switches tltat provide 
audible or visual signals slmll be tested quarterly. 

2-3.3.1" Test ing the waterflow alarm on wet pipe systems 
shall be accomplished by opening the inspector's test 
connection. 

Exception: tVhen freezing weather conditions or other circum- 
stances prohibit use of the inspector's test connection, the bypass 
connection shall be permitted to be used. 

2-3.3.2" Testing the waterflow alarm on dry pipe, preac- 
tion, or  deluge systems shall be accomplished by using the 
bypass connection. 

2-3.4* Antifreeze Systems. Ttte freezing point of solu- 
tions in antifreeze sttall be tested annually by measuring 
the specific gravity with a Itydrometer or refractometer 
and adjusting the solutions if necessary. Solutions shall be 
in accordance with Tables 2-3.4(a) and (b). 

The  use of antifreeze solutions shall be in accordance 
with any state or local health regulations. [See Table 
2-3.4(b).1 

2-4 Maintenance.  

2 4 . 1  Spr inklers .  

2-4.1.1" Replacement sprinklers shall have the proper  
characteristics for the application intended.  This includes: 

(a) Style 

(b) Orifice size and K factor 

(c) Tempera tu re  rating 

(d) Coating, if any 

Table 2-3.4(a) Antifreeze Solutions to Be Used if Nonpotable 
Water Is Connected to Sprinklers 

Specific Freezing Point 
Solution Gravity at 

Material (by volume) 60°F (15.60C) *F *C 

Glycerine If glycerine is used, see Table 2-3.4(b) 
Diethylene 50% Water 1.078 - I 3 -25.0 

Glycol 45% Water 1.081 - 27 -32.8 
40% Water 1.086 - 4 2  -41.1 

ttydrometer Scale 1.000 to 1.120 (Subdivisions 0.002) 
Ethylene 61% Water 1.056 - i 0 -23.3 

Glycol 56% Water 1.063 - 2 0 -28.9 
51%Water 1.069 - 3 0  -34.4 
47% Water 1.073 - 4 0 -40.0 

Hydrometer Scale 1.000 to 1.120 (Subdivisions 0.002) 

Propylene I f propylene glycol is used, see "l)lble 2-3.4 (b) 
Glycol 

Caclium Ib CaCI., per 
Chloride gal of Water 
80% "Flake" 

Fire Protection 
Grade* 

Add corrosion 2.83 1.183 0 - 17.8 
inhibitor 3.38 1.212 - 1 0 -23.3 
ofsodium 3.89 1.237 - 2 0  -98.9 
blchromate 4.37 1.258 - 3 0 -34.4 
3/4 oz per gal 4.73 1.274 - 4 0 -40.0 
water 4.93 1.283 - 5 0 -45.6 

*Free from magnesium chh,ride and ,,tiler impurities. 

Table 2-3.4(b) 
Antifreeze Solutions to Be Used if Potable Water 

Is Connected to Sprinklers 

Specific Freezing 
Solution Gravity at Point 

Material (by volume) 60°F (15.6°C) *F *C 

Glycerine 50% Water 1.133 - 1 5 - 26. I 
C.P. or U.S.P. 40% Water 1.151 - 2 2 - 30.0 
Grade* 30% Water 1.165 - 4 0 -.4 0.0 

Hydrometer Scale 1.000 to 1.200 

Propylene 70% Water 1.027 + 9 - 12.8 
Glycol 60% Water 1.03't - 6 - 21.1 

50% Water 1.041 - 2 6  - 3 2 . 2  
40% Water 1.0,t5 - 6 0  - 5 1 . 1  

tlydrometer Scale 1.000 to 1.200 (Subdiviskms 0.002) 

*C.P.--Chemically Pure. 
U.S.P.--United States Pharmacopia 96.t'~.. 

(e) Deflector type (upright, pendent ,  sidewall, etc.) 

(t) Design requirements.  

Exception No. 1: Spray sprinklers shall be permitted to replace 
old-style sprinklers. 

Exception No. 2: For piers and wharves see NFPA 307, Stan- 
dard for the Constntction and Fire Protection of Marine Termi- 
nals, P&rs, and IVharves. 
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2-4.1.2 Only new listed sprinklers shall be used to replace 
existing sprinklers. 

2-4.1.3 Special sprinklers (see NFPA 13, Standard for the 
Installation of Sprinkler Systems) shall be replaced with sprin- 
klers of the sam'e make, model, orifice, size, temperature 
range and thermal response characteristics, and K factor. 

Exception: It'hen the special sprinkler is no longer manufac- 
tured, a special sprinkler with comparable performance character- 
istics shall be installed. 

2-4.1.4 A supply of spare sprinklers (never less than six) 
shall be stored in a cabinet on the premises for replace- 
ment purposes. The stock of spare sprinklers shall be pro- 
portionally representative of tile types and temperature 
ratings of the system sprinklers. A minimum of two sprin- 
klers of each type and temperature rating installed shall be 
provided. The cabinet shall be so located that it will not be 
exposed to moisture, dust, corrosion, or a temperature 
exceeding 100°F (38°C). 

2-4.1.5 The stock of spare sprinklers slmll be as follows: 

(a) For protected facilities having not over 300 sprin- 
klers --  not less than 6 sprinklers. 

(b) For protected facilities having 300 to 1,000 sprin- 
klers --  not less than 12 sprinklers. 

(c) For protected facilities having over 1,000 sprinklers 
-- not less than 24 sprinklers. 

2-4.1.6" Special sprinkler wrench(es) shall be provided 
and kept in the cabinet to be used in the removal anti 
installation of sprinklers. A sprinkler wrench(es) shall be 
provided for each type of sprinkler installed. 

2-4.1.7 Sprinklers protecting spray coating areas shall be 
protected against ovcrspray residue. Sprinklers subject to 
overspray accumulations shall be protected using plastic 
bags having a maximum thickness of 0.003 in. (0.076 mm) 
or with small paper bags. Coverings shall be replaced when 
deposits or residue accumulate. 

2-4.1.8" Sprinklers shall not be altered in any respect or 
have any type of ornamentation, paint, or coatings applied 
after slfipment front the place of manufacture. 

2-4.1.9 Sprinklers and automatic spray nozzles used for 
protecting commercial-type cooking equipment and venti- 
lating systems shall be replaced annually. 

Exception: Where atttomatic bulb-type sprinklers or spray noz.zles 
are used and annual examination shows no buildup of grease or 
other material on the sprinklers or spray nozzles. 

2-4.2* Dry Pipe Systems. Dry pipe systems shall be 
maintained dry at all times. 

Exception: During non-freezing weather, a dr)' pipe system can 
be left wet i f  the only other option is to remove the system from ser- 
vice while waiting for parts or during repair activities. 

2-4.2.1 Compressors used in conjunction with dry pipe 
sprinkler systems shall be maintained in accordance with 
tile manufacturer's instructions. 

2-4.3* Obstruction Investigation and Prevention. 

2-4.3.1" Obstruction Investigation. To ensure that pip- 
ing remains clear of all obstructive foreign matter, conduct 
an obstruction investigation for sprinkler system or yard 
main piping wherever any of the following conditions exist: 

(a) Defective intake screens for fire pumps taking suc- 
tion from open bodies of water. 

(b) Discharge of obstructive material during routine 
water tests. 

(c) Foreign materials in fire pumps, in dry pipe valves, 
or in check valves. 

(d) Heavy discoloration of water during drain tests or 
plugging of inspector's test connection(s). 

(e) Plugging of sprinklers. 

(t) t'lugged piping in sprinkler systems dismantled dur- 
ing building alterations. 

(g) Failure to flush yard piping or surrounding public 
mains following new installations or repairs. 

(h) A record of broken public mains in the vicinity. 

(i) Abnormally frequent  false-tr ipping of dry pipe 
valve(s). 

(j) A system is returned to service after an extended 
duration (greater than one )'ear). 

(k) There is reason to believe that the sprinkler system 
contains sodium silicate or its derivatives. 

2-4.3.2* Flushing Procedure. I f  an obstruction investi- 
gation carried out in accordance with 2-4.3.1 indicates the 
presence of sufficient material to obstruct sprinklers, con- 
duct a complete flushing program. The work shall be done 
by qualified personnel. 

2-4.3.3* Obstruction Prevention. Sprinkler systems shall 
be examined internally for obstructions where conditions 
exist that could cause obstructed piping. If  the condition 
has not been corrected or tile condition is one that could 
result in obstruction of piping despite an), previous flush- 
ing procedures that have been performed, the system shall 
be examined internally for obstructions every 5 years. 

Chapter 3 Standpipe and Hose  Systems 

3-1 General Information. This chapter provides tile 
minimum requirements relative to the routine inspection, 
testing, and maintenance of standpipe and hose systems. 
Table 3-1 shall be used to determine the minimum required 
frequencies for inspection, testing, and maintenance. 

Exception: Requirements for valves and fire department connec- 
tions are in Chapter 9. 

3-1.1 Definitions. 

Cabinet, Interior. Interior cabinets contain hose rack 
assemblies, Class I, II, or III  fire department valves, fire 
extinguishers, or various combinations of these. 
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Table 3-1 Summary of Standpipe Inspection, Testing and Maintenance 

Item Activity Activity Frequency Reference 

Control Valves Inspection Weekly/Monthly 3-2.2, Chapter 9 
Hose Valve Outlets Inspection Montldy °l'able 3-2.3 
Piping Inspection Montldy Table 3-2.3 
Pressure Reducing Valve Inspection See Chapter 9 
Cabinet Inspection See NFPA 1962 Table 3-2.3 
Hose Inspection See NFPA 1962 Table 3-2.3 
Hose Nozzle Inspection See NFPA 1962 Table 3-2.3 
Hose Size Device Inspection See NFPA 1962 Table 3-2.3 

Itose Nozzle Test Monthly Table 3-2.3 
ltose Size Device Test Monttdy Table 3-2.3 
Alarm Device Test Quarterly 3-3.3 
Hydrostatic Test Test 5 Years Table 3-2.3 
Water Supply Test 5 Years 3-3.1.1 
Pressure Reducing Valve • Test See Chapter 9 3-3.1.3 
Hose Test See NFPA 1962 

Cabinet 
Hose 
Itose Nozzles 
Hose Size Device 
Hose Valve Outlets 
}lose Valves 
Piping 
Pressure Reducing Valve 

Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 

Monthly/As Needed Table 3-2.3 
Montldy/As Needed Table 3-2.3 
Montldy/As Needed Table 3-2.3 
Montldy/As Needed Table 3-2.3 
Montldy/As Needed Table 3-2.3 
Monthly/As Needed Table 3-2.3 
Montldy/As Needed Table 3-2.3 

See Chapter 9 Table 3-2.3 

Hose  Storage Devices .  

Hose Reel. A circular device used to store hose. 

Horizontal Rack. The  hose is connected to the valve, 
then stack folded horizontally to the top o f  the rack. 

Conventional Pin Rack. The  hose is folded vertically 
and at tached over the pins. 

Semi-Automatic Hose Rack Assembly. Tile same as the 
"conventional"  pin rack or  hose reel except  that  after tile 
valve is opened ,  a re ta ining device holds the hose and  
water  until the last few feet are  removed.  

Hose Nozzle. A device in tended for discharging water  
for manual  suppression or  ext inguishment  of  a fire. 

Class of  Service. Standpipe  systems are  g rouped  into 
three  general  classes of  service for in tended  use in the 
ext inguishment  of  fire. 

Class L Class I service provides 21/2-in. (63.5-mm) 
hose connections or  2t/2-in. (63.5-mm) hose stations sup- 
plied from a s tandpipe  or  combined riser in o rde r  to sup- 
ply water for use by fire depar tments  and  those t rained in 
handl ing heavy fire streams. No hose is provided.  

Class II. Class II service provides ll/2-in. (38. l -mm) 
hose stations suppl ied from a s tandpipe,  combined riser, or  
spr inkler  system in o r d e r  to supply water for use pr imari ly  

' by the bui ld ing occupants or  by the fire depa r tmen t  dur ing  
initial response.  

Exception: A minimum l-in. (25.4-mm) hose may be used for 
Class II service in Light Hazard Occupancies when investigated 
and listed for this service and when approved by the authority 
having jurisdiction. 

Class HI. Class I I I  service provides lq~-in. (38 . l -mm) 
and 21/~-in. (63.5-mm) hose connections o r  l l/2-in. 
(38 . l -mm)  o r  2l/2-in. (63.5-mm) hose stations suppl ied  
from a s tandpipe  o r  combinat ion riser in o r d e r  to supply 
water  for use by bui lding occupants  anti a larger  volume of  
water  for use by fire depar tmen t s  and those t ra ined in han- 
d l ing heavy fire streams. 

Class I service shall be capable of  fi trnishing tile effective 
fire streams requi red  du r ing  the more  advanced stages 
of  fire on the inside o f  buildings or  for exposure  fire 
protect ion.  

Class II service shall afford a ready means for tile con- 
trol of  incipient fires by tile occupants  o f  buildings du r ing  
working hours  and by watch personnel  and  those present  
du r ing  the nightt ime and holidays. 

Class I I I  service shall be capable o f  furnishing Class I as 
well as Class II service. 

Valves. See definit ions in Chap te r  9. 

Hose Valves. See definitions in Chap te r  9. 

Regulating Valves. See definit ions in Chap te r  9. 

Restricting Valves. See definitions in Chap te r  9. 

3-1.2 Impa i rmen t s .  Ti le  inspection, testing, and  mainte-  
nance of  s tandpipe  and hose systems may involve or  result 
in a system being out  of  service. Ti le  p rocedures  out l ined 
in Chap te r  10 of  this s tandard  shall be followed when such 
an impa i rment  to protect ion occurs. 
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Figure 3-1(a) Constant flow hose reel. 

~J]q 

w 

I i  

i i  

_ _ _ -  j 

Figure 3-l(b) Horizontal rack, 

Figure 3-1(c) Conventional pin rack. 

3-2 Inspect ion .  

3-2.1 Components of standpipe and hose systems shall be 
visually inspected monthly or as indicated in Table 3-2.3 to 
determine they are free of corrosion, foreign material, 
physical damage, tampering,  or other  condit ions that 
would prevent operation. (See 3-2.3.) 

3-2.2 All control valves of the standpipe system shall be 
inspected at regular intervals. 

(a) Sealed valves --  weekly. 

(b) Locked valves and valves with tamper switches --  
monthly. 

Valves shall be maintained as mandated in Chapter 9. 

3-2.3 Table 3-2.3 shall be used for the inspection, testing, 
and maintenance of all classes of standpipe and hose systems. 

3-3 Testing. The tests shall be conducted by a qualified 
person. See Chapter I. 

Where water damage is a possibility, an air test shall be 
conducted on the system at 25 psi (1.7 bars) prior to intro- 
ducing water to the system. 

Figure 3-1(d) Semi-automatic hose rack assembly. 

3-3.1 F low Tests .  

3-3.1.1 A flow test shall be conducted by flowing the 
required volume of water at the design pressures to the 
hydraulically most remote, highest, or dead-end hose con- 
nection of each zone of a standpipe system. When a flow 
test of the hydraulically most remote outlet is not practical, 
the authority having jurisdiction shall be consulted for the 
appropriate location of the test. All systems shall be tested at 
the design requirements in effect at the time of the installa- 
tion. The actual test method(s) and performance criteria shall 
be discussed in advance with the authority having jurisdic- 
tion. A flow test shall be conducted every five years. 
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Table 3-2.3 

Check Points Components Corrective Action 

tlose Valve Outlets 
1. Cap missing. 
2. Fire hose connection damaged. 
3. Valve handles missing. 
4. Cap gaskets missing or deterioriated. 
5. Valve leaking. 
6. Visible obstructions. 
7. Restricting device missing. 

I. Damaged piping. 
2. Control valves damaged. 
3. Missing or damaged pipe support device. 
4. Damaged supervisory devices. 

1. Inspect 

2. Mildew, cuts, abrasions, and deterioration evident. 
3. Coupling damaged. 
4. Gaskets missing or deteriorated. 
5. Incompatible threads on coupling. 
6. Hose not connected to hose rack nipple or  valve. 
7. Hose test date outdated. 

1. Hose nozzle missing. 
2. Gasket missing or deteriorated. 
3. Obstructions. 
4. Nozzle does not operate smoothly. 

I. Difficult to operate. 
2. Damaged. 
3. Obstruction. 
4. Hose improperly racked or rolled. 
5. Nozzle clip in place and nozzle correctly contained? 
6. lfenclosed in cabinet, will hose rack swing out at least 

90 degrees? 

1. Check overall condition for corroded or damaged 
parts. 

2. Difficult to open. 
3. Cabinet door will not open fully. 
4. Door glazing cracked or broken. 
5. Ifcabinet is break-glass type, is lock fimctioning prop- 

erly? 
6. Glass break device missing or not attached. 
7. Not properly identified as containing fire eqt, ipment. 
8. Visible obstructions. 
9. All valves, hose, nozzles, fire extinguisher, etc., easily 

accessible. 

Piping 

Hose 

Hose Nozzle 

Hose Storage Device 

Cabinet 

I. Replace. 
2. Repair. 
3. Replace. 
4. Replace. 
5. Close or repair. 
6. Remove 
7. Replace. 

1. Repair. 
2. Repair or replace. 
3. Repair or replace. 
4. Repair or replace. 

1. The hose, including gaskets, shall be removed 
and inspected and the hose re-racked or 
re-reeled at intervals in accordance with NFPA 
1962, Standard for the Care, Use, and Maintenance 
of Fire 1lose Including Couplings and Nozzles. 

2. Replace with listed lined, jacketed bose. 
3. Replace or repair. 
4. Replace. 
5. Replace or provide thread adapter. 
6. Connect. 
7. Retest or replace in accordance with NFPA 1962, 

Standard for the Care, Use, and Maintenance of Fire 
llose Including Couplings and Nozzles. 

1. Replace with listed nozzle. 
2. Replace. 
3. Remove. 
4. Repair or replace. 

1. Repair or replace. 
2. Repair or replace. 
3. Remove. 
4. Remove. 
5. Replace if necessary. 
6. Repair or remove any obstructions. 

1. Repair or replace parts. Replace entire cabinet if 
necessary. 

2. Repair. 
3. Repair or move obstructions. 
4. Replace. 
5. Repair or replace. 

6. Replace or attach. 
7. Provide identification. 
8. Remove. 
9. Remove an)' material not related. 
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3-3.1.2 All systems shall be flow and pressure tested at ttte 
requirements in effect at the time of  the installation. Tire 
actnal test metltod(s) and performance criteria shall be dis- 
cussed in advance with t|te attthority having jurisdiction. 

3-3.1.3 Standpipes, sprinkler connections to standpipes, 
or  hose stations equipped with pressure reducing or  pres- 
sure regulating valves shall have these valves inspected, 
tested, and maintained in accordance with the require- 
merits in Chapter 9 of  tltis standard. 

3-3.2 Hydrostat ic  Tests. 

3-3.2.1 tlydrostatic tests at not less than 200 psi 
(13.8 bars) pressure for 2 hr, or  at 50 psi (3.4 bars) in 
excess of  the maximum pressure, when maximum pressure 
is in excess of  150 psi (10.3 bars), shall be conducted at 
least every five }'ears on dry standpipe systems and dr)' 
portions of  wet standpipe systems. 

3-3.2.2* ltyclrostatic tests slmll be conducted in accordance 
with 3-3.2.1 on any system that has been modified or  
repaired or  when an inspection indicates that there is rea- 
son to believe tltat this system would fail to operate prop- 
erly in an emergency. 

3-3.2.3 The  Itydrostatic test pressure shall be measured at 
the low elevation point of  ttte indivichtal system or zone 
being tested. Tire inside standpipe piping sltall show no 
leakage. 

3-3.3 Alarm Devices. Where provided, waterflow alarm 
ancl sttpervisory devices shall be tested on a quarterly basis. 

Exception: IVhere freezing conditions necessitate a delay in test- 
ing, tests shall be performed as soon as weather permits. 

3-4 Maintenance. Maintenance shall be in accordance 
with 3-2.3. 

3-5 Records. Records shall be maintainecl in accordance 
with Chapter 1. 

Chapter  4 Private Fire Service  Mains  

4-1 General. 

4-1.1 Tiffs chapter provides the minimum requirements 
relative to tire routine inspection, testing, and maintenance 
o f  private fire service mains and their appurtenances. In 
man)' instances it is permitted to carry out these functions 
simuhaneously. 

Exception No. 1: Fire department connections installed in pri- 
vate fire service mains are covered in Chapter 9. 

Exception No. 2: Fire hose shall be maintained in accordance 
with NFPA 1962, Standard for the Care, Use, and Maintenance 
of Fire ttose Inchtding Couplings and Nozzles. 

4-1.2 Impairments .  The  inspection, testing, and mainte- 
nance of  private fire service mains may involve or  result in 
fire protection being out of  service. Tlte procedures out- 
lined in Chapter  10 shall be followed wherever such an 
impairment to fire protection occurs. 

4-1.3 Notification to Supervisory Service. To avoid false 
alarms wltere a supervisory service is provided, tire alarm 
receiving facilities sttall always be notified by the owner or 
designated representative: 

(a) Before conducting any test or  procedure  that could 
result in the activation o f  an alarm, and 

(b) After suclt tests or procedures are concluded. 

4-2 Definitions. 

4-2.1 F i re  D e p a r t m e n t  C o n n e c t i o n .  A c o n n e c t i o n  
through which tire public fire depar tment  can pump water 
into tire sprinkler system, standpipe, or  other  system fur- 
nishing water for fire extinguishment to supplement exist- 
ing water supplies. (See Chapter 9.) 

4-2.2* Fire Hydrants .  Connected to water mains for tire 
purpose of  supplying water to fire hoses or  ottter fire pro- 
tectmn apparatus. 

Table 4-1 

Item Activity Frequency Section Number 

tlose/tlydraot }louses 
tlydrants (Dr)' Wall) 
Monitor Nozzles 
tlydrants (Wet) 
Mainline Strainer 
Piping (Exposed) 
Piping (Underground) 

Monitor Nozzles 

tlydrants 
Piping (Exposed and Underground) 

Mainline Strainer 
tlose/ttydrant tlouses 
I lyclrants 
Monitor Nozzles 

Inspection Monthly 4-3.2.7 
Inspection Semiannually & after each operation 4-3.2.4 
Inspection Semiannually 4-3.2.6 
Inspection Annually & after each operation 4-3.2.5 
Inspection Annually & after each significant flow 4-3.2.3 
Inspection Annually 4-3.2.1 
Inspection * 4-3.2.2 

Test Flow-Annually (Range-Operation) 4-4.3 
Semiannually 

Test Annually 4-4.2 
Flow Test 5 Year 4-4. I. 1 

Maintenance Annually & after each operation 4-5.2 
Maintenance Annually 4-5.5 
Maintenance Annually 4-5.3 
Maintenance Annually 4-5.4 
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4-2.3* Mon i to r  Nozzles.  Devices specifically des igned  
with large clear waterways to give a powerful,  far-reaching 
stream for tlte protect ion o f  large amounts  of  combustible 
materials,  aircraft, tank farms, and an)' o ther  special haz- 
ard locations wltere large amounts of  water mnst be instantly 
available without the delay of  laying hose lines. The  nozzle is 
normally fitted with one of  three interchangeable tips, 1 z/,, in., 
13/4 in., and 2 in., (38, 45, and 51 ram). 

4-2.4* D r y  B a r r e l  H y d r a n t  ( f ros tp roof  hydran t ) .  T h e  
most common  type o f  hydran t ,  whose control  valve is 
below the frost line between the footpiece and the barrel .  
A dra in  hole is located at the bot tom of  the barrel  above 
the control  valve seat for p rope r  dra inage  after operat ion.  

4-2.5* Wet  Barre l  Hydran t .  A type of  I tydrant  that is 
somet imes used where  there  is no clanger of  f reezing 
weather.  In tiffs case, each outlet is provided  with a valved 
outlet  th readed  for fire bose. 

4-2.6" Wall  Hydran t .  A hydran t  mounted  on tim outside 
of  a wall of  a building,  fed from inter ior  piping,  and with 
control  valves located inside the building,  normal ly  key 
opera ted  from tile building's  exterior .  

4-2.7* Mon i to r  Nozzle  H y d r a n t .  A hydran t  equ ipped  
with a moni tor  nozzle capable of  del ivering more  than 250 
gpm (946 L/min). 

4-2.8* H o s e / H y d r a n t  House .  A substant ia l  s t ruc tu re  
located over or  adjacent  to a hydran t  or  o ther  water sup- 
ply so designed to contain tire necessary hose nozzles, hose 
wrenches, gaskets, and  spanners  to be used in fire fighting 
in conjunction with and aiding tire local fire depar tment .  
Depending  on tire size and location, these houses may be 
wall mounted  for convenience. 

4 - 3  Inspec t ion .  

4-3.1 G e n e r a l .  Pr iva te  fire service  ma ins  a n d  t h e i r  
appur tenances  shall be inspected at the intervals specified 
for the condit ions outl ined in Table  4-1. 

4-3.2 P rocedures .  Ti le  following requ i rements  out l ine 
inspection intervals, condit ions to be inspected,  and correc-  
tive actions necessary for private fire service mains and 
associated equipment .  All p rocedures  shall be carr ied out  
in accordance with tim manufacturer ' s  instructions, wltere 
applicable.  

4-3.2.1 P i p i n g  - -  E x p o s e d .  Exposed p ip ing  shall be 
inspected annually.  Piping sltall be inspected,  and  tile nec- 
essary corrective action shall be taken as sltown in Table  
4-3.2.1. 

Exception: Piping in areas that are inaccessible for safety con- 
siderations due to process operations shall be inspected during eaclt 
scheduled sh utdovm. 

4-3.2.2 P i p i n g  - -  U n d e r g r o u n d .  Gene ra l l y ,  u n d e r -  
g round  p ip ing  cannot  be inspected on a rout ine  basis. 
However,  flow testing can reveal the condit ion of  under -  
g round  piping and shall be conducted in accordance witlt 
Section 4-4. 

T a b l e  4 - 3 . 2 . 1  

C o n d i t i o n  C o r r e c t i v e  A c t i o n  

- Leaks 
- Physical Damage 
- Corrosion 

- Restraint methods 

- Repair 
- Repair or replace 
- Clean or replace and coat 

with corrosion l)rotection 
- Repair or replace 

4-3.2.3* Main l ine  Stra iners .  Mainline strainers shall be 
cleaned after each significant systems flow and shall be 
removed and inspected annual ly for failing, damaged ,  and 
cor roded  parts.  

T a b l e  4-3.2.3 

Condition Corrective Action 

- Plugging or fouling - Clean 
- Corrosion - Replace or repair 

4-3.2.4 H y d r a n t s  - -  Dry Barre l  and  Wall .  Dry barre l  
and  wall hydran ts  shall be inspected semiannual ly  and  
after eaclt operat ion,  l l yd ran t s  shall be inspected and the 
necessary corrective action shall be taken as shown in Table  
4-3.2.4. 

T a b l e  4-3.2.4 

C o n d i t i o n  C o r r e c t i v e  A c t i o n  

- Accessibility 
- Barrel contains water or ice 

(presence of water or ice 
may indicate a fault)' drain, 
a leaky hydrant valve, or 
high groundwater table) 

- Improper drainage from 
barrel 

- Leaks in outlets or at top of 
hydrant 

= Cracks in hydrant barrel 
- Tightness of outlets 

- Worn nozzle threads 
- Worn hydrant operating nut 
- Availability of operating 

wrench 

- Make accessible 
- Repair and drain; for high 

groundwater it may be neces- 
sary to plug the drain and 
pump out the barrel after 
eacl l  use 

- Repair drain 

- Repair or replace gaskets, 
packing, or parts as necessary 

- Repair or replace 
- Lubricate if necessary; tighten 

if necessary 
- Repair or replace if worn 
- Repair or replace 
- Make sure wrench is available 

4-3.2.5 H y d r a n t s  - -  Wet Barre l .  Wet barre l  hydrants  
shall be inspected annual ly and after operat ion.  I tydran t s  
shall be inspected and tile necessary corrective action sltall 
be taken as shown in Table  4-3.2.5 on the following page. 

4-3 .2 .6  M o n i t o r  Nozz l e s .  M o n i t o r  nozzles  shall  be 
inspected semiannually.  Nozzles sltall be inspected and tile 
necessary" corrective action shall be taken as shown in Table  
4-3.2.6 on the following page. 
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T a b l e  4-3 .2 .5  

Condition Corrective Action 

- Accessibility 
- Leaks in outlets 6r at top 

of hydrant 
- Cracks in hydrant barrel 
- Tighmess of outlets 

- Worn nozzle threads 
- Worn hydrant operating 

n u t  
- Availability of operating 

wrench 

- M a k e  access ib le  
- R e p a i r  o r  r e p l a c e  g a s k e t s ,  

p a c k i n g ,  o r  p a r t s  as  n e c e s s a r y  
- R e p a i r  o r  r e p l a c e  
- L u b r i c a t e  i f  neces sa ry ;  t i g h t e n  

i f  n e c e s s a r y  
- R e p a i r  o r  r e p l a c e  
- R e p a i r  o r  r e p l a c e  

- Make sure wrench is available 

Table 4-3.2.6 

Condition Corrective Action 

- Leakage - Repair 
- Physical damage - Repair or replace 
- Corrosion - Clean or replace, and 

lubricate or protect as 
necessary 

4-3.2.7 H o s e / H y d r a n t  Houses .  Hose /hydran t  houses 
shall be inspected monthly. Houses shall be inspected and 
tile necessary corrective action shall be taken as shown in 
Table 4-3.2.7. 

T a b l e  4-3 .2 .7  

C o n d i t i o n  C o r r e c t i v e  A c t i o n  

- Access ib i l i ty  - M a k e  access ib le  
- Physical damage - Repair or replace 
- Missing equipment - Replace equipment 

4-4  T e s t i n g .  

4-4 .1  U n d e r g r o u n d  a n d  E x p o s e d  P i p i n g .  

4-4.1.1" Flow Tests. Underground  and exposed piping 
shall be flow tested to determine tile internal condition of  
the piping at minimum five-year intervals. Flow tests shall 
be made at flows representative of  those expected during a 
fire, for the purpose of  comparing friction loss characteris- 
tics of  the pipe with that expected for the particular type of  
pipe involved, with due consideration given to the age of  
tile pipe and to tile results of  previous flow tests. Any flow 
test resuhs that indicate deterioration of  available water 
flow and pressure shall be full)" investigated to the satisfac- 
tion of  tile authority having jurisdiction to ensure that ade- 
quate flow and pressure are available for fire protection. 

4-4.2 Hydrants .  Hydrants shall be tested at minimum 
annually to ensure proper  functioning. Each hydrant  shall 
be full}' opened and water flowed until all foreign material 
has cleared, but for a duration o f  not less than 1 min. 

After operation, dry barrel and wall hydrants shall be 
observed for proper  drainage from tile barrel. Full drain- 
age shall take no longer than 60 min. When soil conditions 
or  other factors are such that tile hydrant  barrel will not 
drain within 60 min., or  when tile groundwater  level is 
above that of  the hydrant  drain, the hydrant  drain shall be 
plugged and the water in the barrel shall be pumped  out. 
Dry barrel hydrants in areas subject to freezing weather 
and that have plugged drains shall be clearly identified as 
needing to be pumped  out after operation. 

4-4.3 M o n i t o r  Nozz l e s .  M o n i t o r  nozzles  tha t  a re  
mounted on hydrants shall be tested according to 4-4.2. 
Additionally, all monitor  nozzles shall be oscillated and 
moved throughout  their full range at least semiannually to 
ensure proper  operability. 

4-4.4 Hose/Hydrant  Houses.  All fire hose shall be tested 
in accordance with NFPA 1962, Standard for the Care, Use, 
and Maintenance of Fire Hose Including Couplings and Nozzles. 

4-5 M a i n t e n a n c e .  

4-5.1 General.  All equipment shall be maintained in proper 
working condition, consistent with manufactttrer's recommen- 
dations. 

4-5.2 Mainl ine  Strainers .  Mainline strainers shall be 
cleaned at least annually and after each operation. 

4-5.3 Hydrants .  

4-5.3.1 Hydrants shall be lubricated at least annually to 
ensure that all stems, caps, plugs, and threads are in 
proper  operating condition. 

4-5.3.2* Hydrants  shall be kept free ofsnow,  ice, or  otlter 
materials and protected against mechanical damage so that 
free access is ensured. 

4-5.4 Monitor  Nozzles. Monitor nozzles shall be lubri- 
cated at least annually to ensure proper operating condition. 

4-5.5 Hose/Hydrant  Houses.  Hose/ltydrant houses shall 
be maintained annually in a condition to assure that all fire 
hose and required components  are in usable condition. 

4-6 Records.  Records shall be maintained in accordance 
with Chapter  1. 

C h a p t e r  5 F i r e  P u m p s  

5-1 General. 

5-1.1 This chapter provides tile minimnm requirements 
relative to the periodic inspection, testing, and maintenance 
of  fire pump assemblies. See Table 5-1 for tile minimum 
required frequencies for inspection, testing, and mainte- 
nance. 

Exception: Valves shall be inspected, tested, and maintained in 
accordance with CI, apter 9. 

5-I .2"  A fire p u m p  assembly provides waterflow and 
pressure for private fire protection. The  assembly includes 
tile water supply suiztion and discharge piping and valving; 
pump;  electric, diesel, or steam turbine driver and control; 
and auxiliary equipment appur tenant  thereto. 
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Table 5-1 Summary of Inspection, Testing, and Maintenance 

Item Activity Frequency Section No. 

Pump house, Weekly during 
heating lnsepction heating season Table 5-2.2 
ventilating louvers lnspeciion Weekly Table 5-2.2 

Fire pump system Inspection Weekly Table 5-2.2 
Pump operation, 

no-flow condition Test Weekly 5-3.2. I, 5-3.2.2 
flow condition Test Annually 5-3.3 

Hydraulic Maintenance Annually 5-5.1 
Mechanical transmission Maintenance Annually 5-5. I 
Electrical system Maintenance 
Controller, various components Maintenance ','aries 5-5. I 
Motor Maintenance Annually 5-5. I 
Diesel engine system various 

components Maintenance Varies 5-5. I 

5-1.3 Tile pump assembly auxiliary equipment includes: 

(a) Pump accessories 

I. Pump shaft coupling 

2. Automatic air release valve 

3. Pressure gauges 

4. Circulation relief valve (not used in conjunction 
with diesel engine drive with heat exchanger). 

(b) Pump test device(s) 

(c) Pump relief valve and piping (where maximum 
pump discharge pressure exceeds the rating of the system 
components or tire driver is of  variable speed) 

(d) Alarm sensors and indicators 

(e) Right-angle gear sets (for engine driven vertical shaft 
turbine pumps) 

(0 Pressure maintenance (jockey) pump and accessories. 

5-1.4 This chapter specifies the required inspection, tests, 
and maintenance procedures to be performed, including 
the frequency thereof, on fire pumps, drivers, controllers, 
and accessories covered in NFPA 20, Standard for the Instal- 
lation of Centrifugal Fire Pumps. Further, it specifies require- 
ments for the adequacy of the energy source(s) and water 
supply for the above fire pump systems as determined by 
tests and inspections required to be made, including tile 
frequency thereof. 

5-1.5 Water Supply to Pump Suction. The suction sup- 
ply for the fire pump shall be adequate to provide tile flow 
and suction pressure required to meet tire system demand. 

5-1.6 Energy Source. Tire energy sources for the pump 
driver shall be adequate to supply the necessary brake 
horsepower of the driver so that tile pump meets system 
demand. 

5-1.7 Driver.  The  p u m p  dr iver  shall not overload 
beyond its rating (including any service factor allowance) 
when delivering tile necessary brake horsepower. 

5-1.8" Controller. Automatic and manual controllers for 
applying the energy source to the driver shall be capable of 
providing this operation for the type of pump used. 

5-1.9 Impairments.  The inspection, testing, and mainte- 
nance of fire pump assemblies may involve or result in a 
system being out of service. The procedures outlined in 
Chapter 10 of this standard shall be followed when such an 
impairment to protection occurs. 

5-1.10 Notif ication to Supervisory Service. To  avoid 
false alarms where a supervisory service is provided, the 
alarm receiving facilities shall always be notified by the 
owner or designated representative: 

(a) Before conducting an)' test or procedure that could 
result in tile activation of an alarm, and 

(b) After such tests or procedures are concluded. 

5-2 Inspection. 

5-2.1 Tile purpose of inspection is to verify that tile 
pump assembly appears to be in operating condition and is 
free from physical damage. 

5-2.2* Tile pertinent visual observations listed in Table 
5-2.2 shall be performed weekly. 

5-3 Testing. 

5-3.1 PurpOse. Tile purpose of testing tile pump assem- 
bly is to ensure atttomatic or manual operation upon 
demand and continuous delivery of the required system 
output. An additional purpose is to detect deficiencies of 
tile pump assembly not evident by inspection. 

5-3.2 Weekly Tests. Qualified operating personnel shall 
be in attendance during tile weekly pump operation. 

5-3.2.1 A weekly test of  electric motor-driven pump  
assemblies shall be conducted without flowing water. This 
test shall be conducted by allowing automatic starting of tile 
pump to occur. Pump shall run a mininaum of 10 mintttes. 

Exception: Water shall discharge from the circulating relief 
valve when installed. 
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Table 5-2.2 
Weekly Inspection Observations 

Pump House Conditions 
tleat adequate, not.less than 40°F (70°F for pump room with die- 

sel pumps without engine beaters) 
Ventilating louvers free to operate 

Ilydraulic System Conditions 

Pump suction and discltarge, and bypass valves fully open 
Inspect for piping leaks 
Suction line pressure gat, ge reading normal 
System line pressure gauge reading normal 
Suction reservoir fidl 

Electrical System Conditions 

Controller pilot light (power on) illuminated 
Transfer switch normal pilot light illuminated 
Isolating switch closed - standby (emergency) source 
Reverse ptmse alarm pilot light off, or normal phase rotation 

pilot light on 
Oil level in vertical motor sight glass normal 

Diesel Engine System Conditions 

Fuel tank two-tlfirds fidl 
Controller selector switch in AUTO position 
Batteries (2) voltage readings normal 
Batteries (2) charging current readings normal 
Batteries (2) pilot lights on or battery failure (2) pilot lights off 
All alarm pilot lights off 
Engine running time meter reading 
Oil level in right angle gear drive normal 
Crankcase oil level normal 
Cooling water level normal 
Electrolyte level in batteries normal 
Battery terminals free from corrosion 
Water-jacket beater operating 

Steam System Conditions 

Steam pressure gauge reading normal 

NOTE: Visual indicators other than pilot lights may be used fi,r the same 
purpose. 

5-3.2.2 A weekly test o f  diesel  e n g i n e - d r i v e n  p u m p  
assemblies shall be conducted without flowing water. This 
test shall be conducted  by allowing automatic  start ing of  
the p u m p  to occur, and the pump  shall run a min imum of  
thirty minutes. 

5-3.2.2.1 The  automatic  weekly test t inier shall be permit-  
ted to be substi tuted for the start ing procedure .  

5-3.2.3 A weekly test o f  s team t u r b i n e - d r i v e n  p u m p  
assemblies sltall be conducted.  

5-3.2.4* The  per t inent  visual observations or  adjustments  
listed in Table  5-3.2.4 shall be conducted while the p u m p  
is r tmning.  

Table 5-3.2.4 Weekly Test Procedure 

Hydraulic System Procedure 

Recoi-d system suction and discharge pressure gauge readings 
Check pump packing glands for slight discharge 
Adjust gland nuts if necessary 
Check for unusual noise or vibration 
Check packing boxes, bearings, or pump casing for overheating 
Record pump starting pressure 

Electrical System Procedure 

Observe time for motor to accelerate to full speed 
Record time controller is on first step (for reduced voltage or 
reduced current starting) 
Record time pump runs after starting (for automatic stop con- 
trollers) 

Diesel System Procedure 

Observe time for engine to crank 
Observe time for engine to reach running speed 
Observe engine oil pressure gauge, speed indicator, water, and 
oil temperature indicators periodically wlfile engine is running. 
Record any abnormalities. 
Check heat exchanger for cooling water flow 

Steam System Procedure 

Record steam pressure gauge reading 
Observe time for turbine to reach running speed 

5-3.3 Annua l  Tests.  

5-3.3.1" An annual  test o f  any p u m p  assembly shall be 
conducted  with power  ou tput  adjusted to "no load," " ra ted  
load," and  "peak load." This test shall be conducted  in one 
o f  tile following ways: 

(a) Using p u m p  discharge via hose streams, p u m p  suc- 
tion, and discharge pressures,  and flow measurements  of  
each hose s tream shall de te rmine  tile total p u m p  output .  

NOTE: Care should be taken to prevent water damage by 
verifying there is adequate drainage for the high pressure 
water discharge from hoses. 

(b) Using p u m p  discharge  via by-pass flow meter  to 
dra in  or  suction reservoir ,  p u m p  suction, and  discharge 
pressures,  and  flow meter  measurements  shall de te rmine  
the total p u m p  ott tput.  

(c) Using p u m p  discharge  via by-pass flow meter  to 
p u m p  suction (closed-loop metering),  p u m p  suction, and 
discharge pressures,  and  flow meter  measurements  shall 
de te rmine  the total p u m p  output .  

When tile annual  test is periodically conducted  in accor- 
dance with (c), a test shall be conducted  at least every 3 
years in accordance with (a) or  (b) in lieu of  (c). 
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5-3.3.2 Tile pertinent visual observations, measurements, 
and adjustments listed in Table 5-3.3.2 shall be conchtcted 
while tile pump is running and flowing water under  tile 
specified output  condition. 

Table 5-3.3.2 Annual Test Procedure 

At NoFlow Condition (Churn) 
(Conduct this Test First) 

Check circt, lation relief valve for operation to discharge water 
(see 9-5.4) 

Check pressure relief valve (if installed) for proper operation (see 
9-5.4) 

Continue test for one-half hr 

At Each Flow Condition 

Record electric motor voltage and current (all lines) 
Record pump speed in rpm i 
Record snmuhaneous (approxnmately) reaclings of pump suction 

and discharge pressures and pump discharge flow 
Observe operation of any alarm indicators or any visible abnor- 

malities (see 9-5.4. I. 1) 

5-3.3.3 For installations having a device installed to con- 
trol minimum suction pressure by throttling action, low 
suction pressure on the device (below set minimum value) 
shall be simttlated while pumping at rated flow. Observe 
throttling action for any abnormality (cavitation, pressure 
surges, failure to throttle, etc.). Remove simulated low suc- 
tion pressure on device and again observe action for any 
abnormality as pump returns to full flow. 

5-3.3.4 For installations having an automatic transfer 
switch, tile following test shaU be performed to ensure that 
the overcurrent  protective devices (fuse or  circuit breaker) 
do not open. Simulate normal power failure while pump is 
delivering peak power outpnt  to cause connection of  the 
pump motor to tile alternate power source. Restore pump 
peak power output  (if necessary), then remove simulated 
normal power failure condition, which shall, after a time 
delay, cause the reconnection of  the pump motor to tile 
normal power source. 

5-3.3.5 Alarm conditions shall be simulated by activating 
alarm circuits at alarm sensor locations, and all such local 
or  remote alarm indicating devices (visual and audible) 
shall be observed for operation. 

5-3.4 Other Tests.  

5-3.4.1 Engine generator  sets supplying emergency or  
stanclby power to fire pump assemblies shall be routinely 
testecl in accordance with NFPA 110, Standard for Emergent 3, 
and Standby Power Systems. • 

5-3.4.2 Atttomatic transfer switches shall be routinely 
testecl and exercised in accordance with NFPA 1 10, Stan- 
dard for Emergency and Standby Power Systems. 

5-3.4.3 Tests of  appropriate  environmental lmmp room 
space conditions shall be made (heating, ventilation, ilhxmi- 
nation, etc.) to ensure proper  manual or automatic opera- 
tion of  eqt,ipment associated therewith. 

5-3.5 Test Results and Evaluation. 

5-3.5.1 The interpretation of  the test results shall be tile basis 
of  determination of  adequacy of  the pump assembly. Such 
interpretation slmll be made by those skilled in suclx matters. 

5-3.5.2" The  cnrve slmll be compared to the unadjttsted 
field acceptance test curve and the previous )'ear's test 
curve. The  pump shall be capable of  supplying the maxi- 
mum systetn demand.  

5-4 Reports. 

5-4.1 Any abnormali ty observed dur ing  inspection or  
testing shall be promptly reported to the person responsi- 
ble for correcting tlxe abnormality. 

5-4.2 Test results shall be rccorcled and retainccl for com- 
parison purposes in accordance witlt CItapter 1. Recorcl all 
time delay intervals associated witlt pnmp starting, stop- 
ping, and energy source transfer (see 5-3.3.4). 

5-5 Maintenance.  

5-5.1" A preventive maintenance program shall be estab- 
lished on all components of  tile pump assembly in accor- 
dance with the manufacturer 's  recommendations.  Records 
shall be maintained on all work performed on the pump,  
driver, controller, and auxiliary equipment. 

In the absence of  mannfacturer 's  recommendations h)r 
preventive maintenance,  Table 5-5.1 indicates alternate 
requirements. 

5-5.2 Ttte preventive maintenance program shall be initi- 
ated immediately after tile p u m p  assembly has passecl 
acceptance tests. 

1992 Edition 



25-24  I NSPE(71"ION. TESTI NG, AN D MAI N'I'ENANCE OF WATER-BASED FI RE PROTECTION SYSTEMS 

Table 5-5.1 Fire Pump Systems Maintenance Schedule  

Visual 
Complete as Applicable Inspec t ion  Check Change Clean Test 

A. Hydraulic System 
Lubricate pump bearings X 
Check simft end play, and adjust if necessary X 
Check accuracy of pressure sensor X 

Check pump coupling alignment X 
B. Mechanical Transmission 

Lubricate coupling X 
Lubricate right-angle gear drive X 

C. Electrical System 
I. Exercise isolating switch 8,: circuit breaker X 
9. Trip circuit breaker (if mechanism provided) X 
3. Operate manual starting means (electrical) X 
,t. Inspect and operate emergency manual start- 

ing means (without power) X X 
5. Tig, hten electrical connections as necessary X 
13. Ltibricate mechanical moving parts (exclud- 

ing starters and relays) X 
7. Calibrate pressure switch settings X 
8. Grease motor bearings X 

D. Diesel Engine System 
1. Fuel 

(a) Tank level X X 
(b) Tank float switch X X 
(c) Solenoids valve operation X X 
(d) Strainer, filter and/or dirt leg X 
(e) Water and foreign material in tank X 
(0 Water in system X X 
I~I Flexible Imses and connectnrs X R 

Tank vents and overflow piping unob- 
structed X X 

(i) Piping X 
2. (a) l.ubncation System--Oil level X X 

(b) Oil change R 

(c) Oil filter(s) X 

(d) Lube oil beater X 
(e) Crankcase breather X R X 

3. (a) Cooling System--Level X " X 
(b) Antifreeze protection level X 
(c) Antifreeze X 
(d) Adequate cooling water to heat 

exchanger X 
(e) Rod out heat exchanger X 
(0 Water pump(s) X 
(g) Condition of flexible hoses anti connec- 

tiuns X X 
(h) Jacket water heater X 
(i) Inspect duct work, clean louvers (com- 

bustion air) X X X 
~ Water strainer X 

4. ) Exhaust System--Leakage X X 
(b) Drain condensate trap X 
(c) htsulation anti fire hazards X 
(d) Excessive back pressure X 
(e) Exhaust system bangers and supports X 
(0 Flexible e~haust section X 

5. Ca) Battery System--Electrolyte Level X 
(b) Terminals cleans and tight X X 
(c) Remove corrosion, case exterior clean 

and dry X X 
(d) Specific gravity or state of charge X 
(e) Charger and charge rate X 
(0 Equahze charge X 

6. (a) Electrical System--General Inspection X 
(b) Tighten control and power wiring con- 

nections X 
(c) Wire chafing where subject to movement X X 
(d) Operation of safeties and alarms X X 
(e) Boxes, panels and cabinets X 
(f) Circuit breakers filses (every 2 years or 

as needed) X X R X X 

Frequency 

Annually 
Annually 
When 15% out 

of calibration 
Annually 

Annually 
Annually 

Montldy 
AnnuaUy 
Semiannually 

Annually 
Annually 

Annually 
Annually 
Annually 

"Weekly 
Weekly 
Weekly 
Quarterly 
Annually 
Weekly 
Weekly 

Annually 
Annually 
Weekly 
50 hours or 

Annually 
50 hours or 
Annually 

Weekly 
Quarterly 
Weekly 
Semiannually 
Annually 

Weekly 
Annually 
Weekly 

Weekly 
Weekly 

Annually 
Quarterly 
Weekly 
Weekly 
Quarterly 
Annually 
Annually 
Semiannually 
Weekly 
Quarterly 

Monthly 
Monthly 
Monthly 
Monthly 
Weekly 

Annually 
Quarterly 
Semiannually 
Semiannually 

Monthly 

R -- Replace 
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i 

Chapter 6 Water Storage Tanks 

6 - 1  G e n e r a l .  

6-1.1" Tttis chapter provides the minimumrequirements  
relative to the routine inspection, testing, and maintenance of 
water storage tanks. See Table 6-1 for tire minimum required 
frequencies for inspection, testing, and maintenance. 

Exception: Requirements for valves common to other types of 
water-based fire protection systems are found in Chapter 9 and 
listed in Table 6-1. 

6-1.2 Impairments.  The inspection, testing, and mainte- 
nance of water storage tanks may involve or result in a sys- 
tem being  out  o f  service. T h e  p r o c e d u r e s  ou t l ined  in 
Chapter  10 of  this s tandard  shall be followed when such an 
impai rment  to protect ion occurs. 

6-1.3 Notif icat ion to Superv isory  Service.  To  avoid false 
alarms where a superviso D' service is provided,  the alarm 
receiving facilities shall always be notified by tile owner  or  
designated representative:  

(a) Before conducting an), test or procedure that could 
result in the activation of an alarm, and 

(b) After such tests or procedures are concluded. 

6-2 Inspection. 

6-2.1" The  water level and tile condi t ion o f  the water in 
the tank shall be inspected at least monthly.  

6-2.2* Ti le  ex te r ior  of  the tank,  suppor t ing  s t ructure ,  
a n d  ca twa lks  o r  l a d d e r s ,  w h e r e  p r o v i d e d ,  sha l l  be 
inspected for signs of  obvious damage  or  weakening at 
least monthly.  

6-2.3 The area surrounding the tank and supporting 
structure, where provided, sttall be inspected at least 
monthly to ensure  that: 

(a) The  area is free of  combustible storage, trash, debris,  
brush,  o r  material  that  could present  a fire exposure .  

(b) The  area  is free o f  accumulat ion of  material  on or  
near  parts  that could result in accelerated corrosion or  rot. 

(c) T h e  tank and suppor t  are  free of  ice bui ld-up.  

(d) Tile  exter ior  sides and top of  like walls are  free of  
erosion (Embankment -Suppor ted  Rubberized-Fabric  tanks 
only). 

T a b l e  6-1 Summary of Inspection, Testing, and Maintenance 

Item Activity Frequency Section Number 

Condition 
Water Temperature 
tteating System 
Control Valves 
Water--Level 
Air Pressure 
Tank--Exterior 
Support Structure 
Catwalks and Ladders' 
Surrounding Area 
ttoops & Grillage 
Painted/Coated Surfaces 
Expansion Joints 
Interior 
Check Valves 

Temperature Alarms 
High Temp. Limit Switches 
Water Level Alarms 
Level Indicators 
Pressure Gauges 

Water Level 
Thermostats 
Drain Sediment 
Cathodic Protection 
Drain Valves Cycled 
Vent Screens 
Control Valves 
Repainting--Steel 
Embankment-Supported 

Rubberized-Fabric (ESRF) 
Check Valves 

Ins 3ectlon 
Ins 3ectton 
Ins 3ecnon 
Ins 3ectlon 
Ins 3ectlon 
I ns 3cctlon 
I ns 3ectlon 
Ins 3ectlon 
Ins 3ectlon 
Ins 3ectlon 
Ins 3ectlon 
Ins 3ectlon 
Ins 3eCtlOn 
Ins 3ectlon 
Ins 3ectlon 

Testing 
Testing 
Testing 
Testing 
Testing 

Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 

Maintenance 
Maintenance 

Daily* 6-2.1 
Daily* 6-2.9 
Daily* 6-2.8 
Weekly/Monthly 9-2.3 
Monthly 6-2.1 
Monthly 6-2.7 
Monthly 6-2.2 
Montldy 6-2.2 
Monthly 6-2.2 
Monthly 6-2.3 
Anm,ally 6-2.5 
Annually 6-2.6 
Annually 6-2.10 
5 Years 6-2.4 
5 Years 9-3.1 

Montldy* 6-3.3 
Montldy* 6-3.4 
Semiannually 6-3.5 
5 Years 6-3.1 
5 Years 6-3.6 

- -  6 -4 .1  
- -  6 - 4 . 7  
Semiannually 6-4.3 
Annually 6-4.5 
Annually 6-4.8 
Annually 6-4.9 
Annually 9-2.4 
--  6-4.16 

D 

m 

6-4.17 
9-3.2 

* Cold weather/heating season only. 
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| 

6-2.4 The interior of the tank shall be inspected at least 
every five years. 

Exception No. 1: The interior of steel tanks without corrosion 
protection shall be inspected at least every two years. 

Exception No. 2: The interior of pressure tanks shall be 
inspected at least every three years. 

6-2.5 Tile hoops and grillage of wooden tanks shall be 
inspected at least every two years. 

6-2.6 Exterior painted, coated, or insulated surfaces of 
tile tank and supporting strt,cture, where provided, shall 
be inspected for signs of degradation at least annually. 

6-2,7 The air pressure in pressure tanks shall be 
inspected at least monthly. 

6-2.8 Tile beating system, where provided, shall be 
inspected during the beating season at least daily. 

6-2.9 The water temperature shall be inspected and 
recorded daily (cold weather only). Tile coldest water tem- 
perature shall not be less than 40°F (4°C). 

6-2.10 Expansion joints,  where provided,  shall be 
inspected for leaks and cracks at least annually. 

6-2.11 All control valves involved with water storage 
tanks shall be inspected at the following intervals: 

(a) Sealed valves --  weekly 

(b) Locked valves and valves with tamper switches --  
montldy. 

Valves shall be maintained as mandated in Chapter 9. 

6-3 Testing. 

6-3.1" Level indicators shall be tested for accuracy and 
freedom of movement at least every five years. 

6-3.2 The tank beating system, where provided, shall be 
tested prior to tile beating season to be sure it is in tile 
proper working order. 

6-3.3 Low water temperature alarms, where provided, 
shall be tested monthly (cold weather only). 

6-3.4* High water temperature limit switches on tank 
beating systems, where provided, slmll be tested monthly 
whenever tile beating system is in service. 

6-3.5" High and low water level alarms shall be tested at 
least semiannually. 

6-3.6" Pressure gauges shall be tested with a calibrated 
gauge in accordance with the manufacturer's instructions 
at least ever), five years. Gauges not accurate to within 3 
percent of the scale of the gauge being tested shall be cali- 
brated or replaced. 

6-4 Maintenance. 

6-4.1 The tank stroll be maintained fidl or at tile designed 
water level. 

6-4.2 Tile interior and exterior of any tank, along with 
the supporting structure, where provided, shall be main- 
tained free of peeling paint, aquatic growth, sediment, for- 
eign matter, tools, painting equipment, or any other mate- 
rial tlmt may interfere with proper operation of the tank. 

6-4.3 Sediment shall be drained or flushed from the tank 
at least semiannually. 

6-4.4 Tile tank and supporting structure, where pro- 
vided, shall be protected from rot, corrosion, rust, mechan- 
ical damage, accumulation of debris, and sediment. The 
tops of fot, ndation piers shall be maintained at least 6 in. 
(152 mm) above ground level. 

6-4.5 Cathodic protection, where provided, shall be 
maintained annually in accordance with tile manufactur- 
er's instructions. 

6-4.6 Check valves, where installed, shall be maintained 
in accordance with Chapter 9. 

6-4.7 Tank thermometers shall be maintained in accor- 
dance with the manufacturer's instructions. 

6-4.8 All tank drain valves slmll be fidly opened and 
closed at least annually. 

6-4.9 Tank vents shall be cleaned at least annually. 

6-4.10 Valve pits and valve or beater hot, ses shall be 
maintained at a minimum temperature of 40°F (4°C), 
weather-tight and free of water accumulations. 

6-4.11" Tank beating systems shall be maintained in 
accordance with the manufacturer's instructions. Tile cold- 
est water in the tank shall not be less than 40°F (4°C). 

6-4.12 Repair work and replacement parts slmll meet tile 
original design criteria and meet the installation standard of 
NFPA 22, Standard for IVater Tanks for Private Fire Protection. 

6-4.13 Repairs to tile tank shall be made only with mate- 
rials that will not become loose or dislodged and obstruct 
the outlet. 

6-4.14 All welding performed on tile tank shall be com- 
pleted and tested in accordance with AWWA DI00 (AWS 
D5.2), Standard for IVelded Steel Tanks for Water Storage, from 
tile American Water Works Association. 

6-4.15 During interior tank maintenance and painting 
activities, a protective cover of no more than a few sheets 
of paper shall be used to cover the outlet opening. Tiffs 
protective covering shall be removed prior to returning tile 
tank to service. 

6-4.16" Repainting of Steel Tanks. Repainting shall be 
done only on dry surfaces thorougldy cleaned of all base 
paint, rust, scale, or other surface contamination. 

6-4.17 Maintenance. Tile maintenance of ESRF tanks 
shall be completed in accordance with tile particular tank 
manufacturer's instructions. 

6-5 Records . .Records  shall be maintained in accordance 
with Chapter 1. 
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Chapter 7 Water Spray Fixed Systems 

7-1 General. 

7-I.1" Reference slmll be made to NFPA 15, Standard for 
Water Spray Fixed Sj'stems for Fire Protection, to determine the 
requirements for design and installation, including accep- 
tance testing. 

7-1.2" Tiffs clmpter provides minimum requirements rel- 
ative to the routine inspection, testing, and maintenance of 
water spray protection from fixed nozzle systems only. (See 
"Fable 7-4.) This clmpter does not cover water spray protec- 
tion from portable nozzles, sprinkler systems, monitor noz- 
zles, or other means of application. 

Exception: Requirements for vah,es and fire department connec- 
tions are found in Chapter 9. 

7-1.3 The effectiveness and reliability of water spray fixed 
systems depends on maintenance of the integrity of  
hydraulic characteristics, water control valves, deluge 
valves and their fire detection/actuation systems, pipe 
bangers, and prevention of obstructions to nozzle dis- 
charge patterns. 

7-1.4 Many of the components and subsystems fimnd in a 
water spray system require the same inspection, test, and 
maintenance procedures required when they are used in 
automatic sprinkler systems and other fixed water-based 
fire protection systems. Reference shall be made to other 
chapters of tiffs standard for particulars about required 
inspection and maintenance. 

7-2 Definitions. 

7-2.1" Automatic Detection Equipment. Equipment that 
will automatically detect heat, flame, products of combus- 
tion, flammable gases, or other conditions likely to produce 
fire or explosion and cause other automatic actuation of 
alarm and protection equipment. 

7-2.2 Deluge Valve. A water  supply  control  valve 
intended to be operated by actuation of an automatic 
detection system that is installed in the same area as the 
water spray nozzles. Each control valve must also be capa- 
ble of being operated manually. 

7-2.3* Strainer. A device capable of removing from the 
water all solids of sufficient size to obstruct water spray 
nozzles. 

7-2.4 Water Spray. Refers to the use of water in a form 
lmving a predetermined pattern, particle size, velocity, and 
density discharged from specially designed nozzles or 
devices. Water spray fixed systems are usually applied to 
special fire protection problems, since the protection can 
be specifically designed to. provide for fire control, extin- 
guishment, or exposure protection..Water spray fixed sys- 
tems may be independent of, or supplementary to, other 
forms of protection. 

7-2.5* Water Spray Nozzle. A normally open water dis- 
charge device that, when supplied with water under pres- 
sure, will distribute the water in a special, directional pat- 
tern peculiar to the particular device. 

7-3 Impairments.  The inspection, testing, and mainte- 
nance of water spray systems may involve or result in fire 
protection being out of service. The proccdures outlined in 
Clmpter 10 and this section shall be followed wherever 
such an impairment to fire protection occurs. When a 
water spray system or any portion thereof is out of service 
for an)' reason, notice shall be given to facility manage- 
ment, the local fire department,  the on-site fire brigade, 
and other authorities Imving jurisdiction as applicable. A 
sign shall be posted at each fire department connection or 
system control valve indicating what portion of the system 
is out of service. (Also see Chapter I0.) 

7-4 Inspection and Maintenance Procedures. 

7-4.1 The components listed below shall be inspected and 
nmintained at the frequency given in Table 7-4 and in 
accordance with this standard and the manufacturer 's  
instructions. 

Exception No. 1: Items in areas that are inaccessible for safety 
considerations due to continuous process operations, energized 
electrical equipment, etc., shall be inspected during each scheduled 
shutdown but not more than ever), 18 months. 

Exception N0. 2: Inspections shall not be required for items in 
areas with no provision for access and that are not subject to the 
conditions noted in 7-4.4.1, 7-4.4.2, and 7-4.5.1. 

Exception No. 3: Items in areas that are inaccessible for safety 
considerations shall be tested at an expanded frequency in accor- 
dance with Exception No. 2 of 9-4.3.2.2. 

7-4.1.1 Other maintenance intervals shall be permitted 
depending on the resuhs of  the visual inspection and oper- 
ating tests. 

9-4.1.2 Deluge valve enclosures shall be inspected weekly 
during severe weather to ensure that they are heated to 
prevent freezing. 

7-4.1.3 Nozzle 
checked during 

7-4.1.4 Nozzle 
cleaned during 
strainer. 

discharge patterns anti direction slmU be 
the annual test. 

strainers shall be removed, inspected, anti 
the flushing procedure for tile nminline 

7-4.1.5 Mainlinc strainers shall be rcmovecl and inspected 
for damaged and corroded parts every five years. 

7-4.2 Deluge Valves. 

7-4.2.1 Deluge valves shall be inspected, tested, and 
maintained in accordance with Chapter 9. 

7-4.2.2 Where applicable, tile deluge valve enclosure 
shall be maintained at a minimum of 40°F (4°C). 

7-4.3 Automatic Detection Equipment. Automatic detec- 
tion equipment shall be inspectect, tested, and maintained in 
accordance with NFPA 72E, Standard on Automatic Fire Detec- 
tors, to ensure the detectors are properly located, in place, 
securely fastened, and protected from corrosion, weather, 
anti mechanical damage and tile communication wiring, con- 
trol panels, or pneumatic tubing system is fimctional. 
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Table 7-4 Inspection, Test, and Maintenance Frequencies 

Item Activity 
Check Valves - 
Control Valves 
Control Valves 
Deluge Valve 
Detection Systems 
Detector Check Valves 
Drainage 
Electric Motor 
Engine Drive 
Fire Pump 
Fittings 
Fittings (Rubber Gasketed) 
Gravity Tanks 
ttangers 
Heat (Deluge Valve House) 
Nozzles 
Pipe 
Pressure Tank 
Steam Driver 
Strainers 
Suction Tanks 
Supports 
Water Supply" Piping 
Backflow Preventer 
tteat (Deluge Valve House) 

Check Valves 
Control Valves 
Deluge Valve 
Detection Systems 
Detector Check Valve 
Electric Motor 
Engine Drive 
Fire l'ump 
Gravity Tanks 
Pressure Tank 
Steam Driver 
Strainers 
Strainers (baskets/screen) 
Suction Tanks 
Water Spray System 
Backflow Preventer 

Check Valves 
Control Valves 
Deluge Valve 
Detection Systems 
Detector Check Valve 
Electric Motor 
Engine Drive 
Fire Pump 
Flushing 

Gravity' Tanks 
Main Drain Test 
Manual Release 
Nozzles 
Pressure Tank 
Steam Driver 
Strainers 
Suction Tanks 
Water Flow Alarm 
Water Spray System Test 
Water Supply Flow Test 
Backflow Preventer 

Ins )ectlon 
I ns )ectlon 
Ins )ection 
Ins )ectlon 
Ins )ectlon 
Ins )ectton 
Ins )ectton 
Ins )ectlon 
Ins )ectlon 
Ins )ectlon 
Ins )ectlon 
Ins )cctton 
Ins )ectlon 
Ins )ectlon 
Ins )ectlon 
Ins )ectton 
Ins )ectmn 
Ins )ectlon 
Ins )ectlon 
Ins )ect|on 
Ins )ectlon 
Ins )ectton 
Ins )ectton 
Ins )ectlon 
Ins ~ectlon 

Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 

Operational Test 
Operational Test 
Operational Test 
Operational Test 
Operational Test 
Operational Test 
Operational Test 
Operational Test 
Operational Test 

Operational Test 
Operational Test 
Operational Test 
Operational "Test 
Operational Test 
Operational Test 
Operational Test 
Operational Test 
Operational Test 
Operational Test 
Operational Test 
Operational Test 

Frequency Section Number 
7-4.8, Chapter 9 

Weekly (sealed) 7-4.7.1, 7-4.7.2, Chapter 9 
Monthly (locked, supervised) 7-4.7.1, 7-4.7.2, Chapter 9 

7-4.2, Chapter 9 
NFPA 72E 
7-4.8, Chapter 9 

Monthly 7-4.10, 7-5.3 
7-4.11, Chapter 5 
7-4.11, Chapter 5 
7-4.11, Chapter 5 

(6) Monthly 7-4.4, 7-4.4.1 
(6) Monthly A-7-4.4.1 

7-4.12, Chapter 6 
(6) Monthly 7-4.4.2 
Monthly 7-4.2.1 
(6) Monthly (3) 7-4.5.1 
(6) Monthly 7-4.4, 7-4.4.1 

7-4.12, Chapter 6 
7-4.11, Chapter 5 

• Mfg Instruction 7-4.9 
7-4.12, Chapter 6 

(6) Monthly 7-4.4.2 
7-4.6.1, 7-4.6.2, Chapter 4 
7-4.8, Chapter 9 

(2) weekly. 7-4.2.2 

7-4.8, Chapter 9 
(I) Annually 7-4.7.1, Chapter 9 

7-5 throug]l 7-5.7.2, Chapter 9 
NFPA 72E 
7-4.8, Chapter 9 
7-4.11, Chapter 5 
7-4.11, Chapter 5 
7-4.11, Chapter 5 
7-4.12, Chapter 6 
7-4.12, Chapter 6 
7-4.11, Chapter 5 

(1) Annually (4) 7-4.9 
• (1) 5 )'ears (5) A-7-4.9 

7-4.12, Chapter 6 
(I) Annually 7-5 through 7-5.7.2, Chapter 9 

7-4.8, Chapter 9 

7-4.8, Chapter 9 
Quarterly" 7-4.7.1, Chapter 9 

7-5 through 7-5.7.2, Chapter 9 
NFPA 72E 
7-4.8, Chapter 9 
7-4.11, Chapter 5 
7-4.11, Chapter 5 
7-4.11, Chapter 5 

(7) Annually 7-5 (flushing of connection to 
riser, part of annual test) 
7-4.12, Chapter 6 

Quarterly Chapter 9 
(7) Annually' 7-5.5 
(7) Annually (3) 7-5 through 7-5.7.2 

7-4.12, Chapter 6 
7-4.11, Chapter 5 

(7) Annually (4) 7-4.9 
7-4.12, Chapter 6 

Quarterly' Chapter 2 
Annually" 7-5 through 7-5.7.2, Chapter 9 

Chapter 4 
7-4.8, Chapter 9 

I. Refer to 7-4.1.1. 
2. Refer to 7.4.1.2. 
3. Refer to 7-4.1.3. 
4. Refer to 7.4. !.4. 
5. Refer to 7.4.1.5. 
6. Refer to 7.4.1. Exceptions No. I and No. 2. 
7. Refer to 7-4.1, Exception No. 3. 
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7-4.4* System Piping. System piping, fittings, hangers, 
and supports shall be inspected and maintained to ensure 
continuity of  water deliver)' to tlle spray nozzles at fidl 
waterflow and design pressure. 

7-4.4.1" System Pi/~ing and Fittings. System piping and 
fittings shall be inspected for tile following: 

(a) Mechanical damage (e.g., broken piping or cracked 
fittings). 

(b) External conditions (e.g., missing or damaged paint 
or coatings, rust, and corrosion). 

(c) Misalignment or trapped sections. 

(d) Low point drains (automatic or mant, al). 

(c) Location of rubber gasketed fittings. 

7-4.4.2* Hangers and Supports. ttangers and supports 
shall be inspected for tile following conditions and 
repaired as necessary. 

(a) Condition (e.g., missing or damaged paint or coat- 
ing, rust, and corrosion). 

(b) Secure attachment to structural support and piping. 

(c) Damaged or missing bangers. 

7-4.5* Water Spray Nozzles.  

7-4.5.1 Water spray nozzles shall be inspected and main- 
tained to ensure that they are in place, continue to be 
aimed or pointed in tile direction intended in the system 
design, and are free from external loading and corrosion. 
Where caps or plugs are required, tlle inspection shall con- 
firm they are in place and free to operate as intended. 

7-4.5.2 Misaligned water spray nozzles shall be adjusted 
(aimed) by visual means, and the discharge patterns shall 
be checked at tlle next scheduled flow test. 

7-4.6 Water Supply. 

7-4.6.1 Tile dependability of the water supply shall be 
assured by regular inspection and maintenance, whether 
furnished by municipal source, on-site storage tanks, fire 
pump, or private underground piping systems. 

7-4.6.2 Water Supply Piping. Water supply piping shall 
be maintained free of internal obstruction that may be 
caused by debris (e.g., rocks, mud, tubercles) or by closed 
or partially closed control valves. See Chapter 4 for inspec- 
tion and maintenance requirements. 

7-4.7 Control Valves. 

7-4.7.1 Gate valves, post indicator valves, wall indicator 
valves, or other control valves for water supply systems 
shall be inspected to verify that they are in tile open posi- 
tion and properly scaled, locked, or supervised. See Chap- 
ter 9 for inspection and maintenance requirements. 

7-4.7.2* I f a  valve is found closed, tile reason for tile clo- 
sure shall be thoroughly investigated. Tile valve shall be 
reopened and the system returned to service as quickly as 
possible. 

7-4.8 Other Devices. Other devices, such as check valves, 
detector check valves, and backflow preventers, that are 
installed in the water supply piping system shall be 
inspected and maintained so that they do not impede tlle 
flow of water and fire main pressure. See Chapter 9 for tlle 
inspection and maintenance requirements. 

7-4.9* Strainers. Mainline strainers (basket or screen) 
shall be flushed until clear after each operation or flow test. 
IndMdual water spray nozzle strainers shall be removed, 
cleaned, and inspected after each opcration or flow test. All 
strainers shall be inspected and cleaned in accordance with 
manufacturer's instructions. Damaged or corroded parts 
shall be replaced or repaired. 

7-4.10 Drainage. Tile area beneath and surrounding a 
water spray system shall be visually inspected to ensure 
that drainage facilities, such as trap sumps and drainage 
trenches, are not blocked and retention embankments or 
dikes are in good repair. 

7-4.11 Fire Pumps. See Chapter 5 for inspection and 
maintenance requirements. 

7-4.12 Water Tanks (gravity, pressure, or suction tanks, 
or reservoirs). See Chapter 6 for inspection and mainte- 
nance requirements. 

7-5 Operat ional  Tests.  Water spray systems require 
competent and effective care and maintenance to ensure 
they will perform as designed. Systems shall be tested at 
tile frequency shown in Table 7-4. Tile)' shall be serviced in 
accordance with this standard and with the manufacturer's 
instructions. 

7-5.1 Notification. 

7-5.1.1 Notification to Supervisory Service. To avoid 
false alarms where a supervisory service is provided, tile 
alarm receiving facility shall always be notified by tile owner 
or designated representative (1) before conducting an)' test or 
procedure that coukl result in the actuation of an alarm, and 
(2) after such tests or procedures are concluded. 

7-5.1.2 Notify all personnel whose operations may be 
affccted by tile system operation. 

7-5.1.3 Tile owner's representative, tile authority having 
jurisdiction, and tile fire department or fire brigade shall 
be notified that testing will be conducted so they may have 
ttle opportunity of observing tile inspection and testing of 
tlle water spray systems. 

7-5.2 Test Preparation. Care shall be taken to prevent 
water damage by verifying there is adcquate drainage. Pro- 
tection shall be provided for an)' devices that may be dam- 
aged during tests by the discharge from nozzles or water 
runoff. 

7-5.3 Operation Test Performance. Operation tests shall 
be conducted to ensure that the water spray system(s) will 
respond as designed, both automatically and manually. 
The test procedures shall simulate, whenever possible, 
anticipated emergency events, so tile response of tile water 
spray system(s) can be evaluated. 
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7-5.3.1" Response Time. Under test conditions, the heat 
detection systems, when exposed to a heat test source, shall 
operate within 40 sec. Under test conditions, the flamma- 
ble gas detection system, wtten exposed to a standard test 
gas concentration, shall operate within 20 sec. These times 
shall be recorded" 

7-5.3.2 Discharge Time. The time lapse between opera- 
tion of detection systems and water delivery time to the 
protected item shall be recorded. 

7-5.3.3 The water discharge patterns from all ofthe spray 
nozzles shall be observed to ensure that patterns are not 
intpeded by plugging of the nozzles anti to ensure tlmt 
nozzles are properly positioned and that their disclmrge pat- 
terns are not obstructed from effectively wetting surfaces to 
be protected. When obstructions occur, the piping and noz- 
zles slmll bc cleaned and the system retestcd. These nozzles 
may be of different orifice sizes and types. Some nozzles may 
be more subject to internal obstruction than others. 

7-5.3.4 l 'ressure readings shall be recorded at the 
hydraulically most rentote nozzle to ensure the waterflow 
Ires not been impeded by partially closed valves or by 
plugged strainers or piping. A second pressure reading 
shall be recorded at the deluge valve to ensure tim water 
supply is adequate. These readings shall be compared to 
the hydraulic design pressures to ensure the original sys- 
tem design is met anti the water supply is adeqnate to meet 
the design requirements. 

Exception: IVhen the hydraulicaUy most remote no=le is itmccessi- 
ble, no:.des shall be penn#ted to be visually checked without taking a 
pressure reading on the most remote nozzle. However, when the read- 
ing taken at the riser imticates that tt~e water supply has deteriorated, 
a gauge sludl be placed on the hydraulically most remote nozzle and 
the results compared a,4th the required design pressure. 

7-5.4 Multiple Systems. The maximum number of sys- 
tems expected to operate in case of fire shall be tested 
simultaneously to check the adequacy of the water supply. 

7-5.5 Manual Operation. Manual actuation devices slmll 
be operated at least anntmlly. 

7-5.6 Return to Service. After the full flow test, the water 
spray system shall be maintained and returned to service in 
accordance with the manufacturer's instructions. 

7-5.6.1 Main drain tests shall be conducted at the main 
riser to determine whether there has been any clmnge in 
the condition of the water supply piping and controlling 
valves. Static and residual water pressures shall be 
recorded respectively before, during, and after the opera- 
tion of the fully opened drain valve. Comparisons slmll be 
made of these readings with tttose made at the time of the 
original acceptance tests or with tlmse made at the time of 
the last test to determine if there has been any deteriora- 
tion of the water supply. 

7-5.6.2 To prevent freezing and corrosion, all low point 
drains in abovegrotmd piping shall be opened, the pipe 
properly drained,  and the valves closed and plugs 
replaced. Wltere weep holes are provided in lieu of low 
point drains, they shall be inspected to ensure they are 
clear and unobstructed. 

7-6 Records. See Chapter 1 fi)r record keeping anti 
reporting procedures. 

Chapter 8 Foam-)Vater Sprinkler Systems 

8-1 General. 

8-I.1 Foam-Water Systems. Tiffs section covers foam- 
water systems as specified in NFPA 16, Standard on the 
Installation of Deluge Foam-ll'ater Sprinkler and Foam-Water 
Spray Systems, and NFPA 16A, Recommended Practice for the 
Installation of Closed-ltead Foam-Water Sprinkler Systems. This 
section does not include systems detailed in NFPA 1 I, 
Standard for Low Expansion Foam and Combiued Agent Systems. 

8-1.2 General Information. Tiffs chapter provides the 
minintum requirentents relative to the routine inspection, 
testing, and maintenance of foam-water systems. See Table 
8-3 for the minimum required frequencies for inspection, 
testing, and maintenance. 

Exception: Requirements for fire pumps, water storage tanks, 
and valves common to other types of water-based fire protection 
systems are found in Chapters 5, 6, and 9, respectively, and listed 
in Table 8-3. 

8-1.3 Foam-Water System. 

8-1.3.1 A foam-water system is comprised of a water sup- 
ply source, a control valve(s), a proportioner(s), a foam 
concentrate supply, and a discharge device(s). 

8-1.3.2 If during routine inspection and testing it is 
determined that the fimm-water system Ires been altered or 
changed (e.g., equipment replaced, relocated, or foam con- 
centrate replaced), it shall be determined that the design 
intent has not been altered and the system will operate 
properly. The inspection shall verify tlmt all components, 
including foam concentrate disclmrge devices and propor- 
tioning equipment, are installed or provided in accordance 
with their listing. 

8-1.4 Proportioning System. Tile proportioning system 
can be any of tile following types: 

(a) Standard pressure proportioner 

(b) Bladder tank proportioner 

(c) Line proportioner (venturi pick-up) 

(d) Standard balanced pressure proportioner 

(e) In-line balanced pressure proportioner 

(t) Orifice plate either direct or indirect 

(g) Other approved proportioning method. 

8-1.5 Impairments. Tile inspection, testing, and mainte- 
nance of loam-water systems may involve or result in a sys- 
tem being out of service. The procedures outlined in 
Chapter l0 of this standard shall be followed when such an 
impairment to protection occurs. 

8-1.6 Notification to Supervisory Service. qk~ avoid false 
alarms where supervisory service is provided, tile alarm 
receiving facilities shall always be notified by tile owner or 
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designated representat ive (1) before conduct ing any test or  
procedure  which could result in the activation o f  an alarm,  
and (2) after such tests or  procedures  are  concluded.  

8-2 Definitions. The  definitions specified herein are  typ- 
ical for the system described.  The  illustrations shown are  
general  configurations and may vary from system to system 
depend ing  upon specific requirements .  

Standard Pressure Propor t ioner .  This  type of  system 
uses a pressure  vessel containing foam concentrate.  Water  
is suppl ied to the propor t ioner ,  which directs an amount  of  
the supply  downward  onto  the conta ined  concent ra te ,  
thereby pressurizing the tank. Pressurized concentrate  is 
then forced th rough  an orifice back into the flowing water 
stream. This  type of  system is applicable for use with foam 
concentrates having a specific gravity substantially h igher  
than water. It is not applicable for use with foam concen- 
trates with a specific gravity at or  near  that of  water. 

Bladder Tank P r o p o r t i o n e r .  Similar  to a s t a n d a r d  
pressure  p ropor t ioner ,  except  the foam concentrate  is con- 
tained inside a d i aphragm bag contained inside a pressure  
vessel. Opera t ion  is the same as a s tandard  pressure  pro-  
por t ioner ,  except,  because of  the separat ion of  the foam 
concentrate  and water, these are  applicable for all foam 
concentrates regardless o f  specific gravity. 

Line  Propor t ioner .  This system uses a venturi  pick-up 
type device where water passing th rough  the unit  creates a 
vacuum, thereby allowing foam concentrate  to be picked 
up from an a tmospher ic  storage container .  

Standard Balanced Pressure Propor t ioner .  This type 
of  system utilizes a foam concentrate  pump.  Foam concen- 

trate is drawn from an a tmospher ic  s torage tank, is pres- 
surized by the p u m p ,  and  passes back th rough  a dia-  
ph ragm balancing valve to the storage tank. Water  and  
foam concentrate  sensing lines are  di rected to the balanc- 
ing valve and maintain the foam liquid pressure  equal to 
that of  the water pressure.  The  two equal pressures  are  fed 
to the p ropo r t i one r  p r o p e r  and are mixed at a p rede te r -  
mined rate. 

In -Line  Balanced Pressure Propor t ione r .  Tiffs system 
is similar to a s tandard  balanced pressure  system, except 
the p n m p e d  conccntrate  pressure  is mainta ined at a fixed 
preset  value. Balancing of  water and  liquid takes place at 
individual  p ropor t ioners  located in system riser o r  seg- 
ments o f  muhiple  systems. 

Orifice Plate  P ropor t i on ing .  This system utilizes an 
orifice plate(s) th rough  which passes a specific amount  of  
foam concentrate  at a specific pressure  d rop  across the ori- 
fice plate(s). 

Foam Discharge  Device.  Any device that  when fed 
with a foam-water  solut ion will p r o d u c e  foam. T h e s e  
devices may be nona i r - a sp i r a t i ng  snch as: spr inklers ,  
water nozzles, etc., o r  a i r -aspira t ing such as: foam-water 
sprinklers,  direct ional  foam-water nozzles, foam nozzles, 
etc. They  all d ischarge a special pa t te rn  of  dis t r ibut ion 
peculiar  to the par t icular  device. 

Pressure Vacuum Vent. A venting device moun ted  on 
a tmospher ic  foam concentrate  storage vessels to allow for 
c o n c e n t r a t e  e x p a n s i o n  a n d  c o n t r a c t i o n  and  for  t ank  
brea th ing  dur ing  concentra te  discharge or  filling. At rest 
(static condi t ion) ,  this device is closed to p reven t  free 
brea th ing  of  tile foam concentrate  storage tank. 

Liquid Fill Connection PPH Operating Head J'l 

~alve(s) 

. .  
[ -- ' (~. .~ ~ Ball Drip Valve ~ 

Note: Automationof thisValve ( , ~  / ]=l . I "  
Permits the Activation of Pressure Proportioner 

Remote Signaling Source 

\ j  " Drain g ~ i  / /.I 
Valve -' ~ f , I  

Water I n l e t s =  ~/ .  t Normal ly  Closed ~ 1 " f "  

. <  
Water Bypass 

% ~ Water Supply  

Figure 8-2(a) Standard pressure proportioner. 
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Water Feed L i n e - ~  Q 

/'1Sl~uuPp°rt ~ Sc!r i n/vCekg 

Ratio C o n t r o l l e r ' % L  

? 
(9 
@ 

Foam 
Concentrate 
Feed Line 

i 

Valve No. 
1 

1A 

2 

3 
4 

5 

6 

7 

8 

9 

I 

/ 
® 

Valve Description Normal Position 

Description Manual System Auto System 

Concentrate Shutoff Closed Open 
Auto. Cone. Shutoff Closed 

Water Pres. Shutoff Open Open 

F ill Cup Shutoff Closed Closed 
Tank Water Vent Closed Closed 

Diaph. Conc. Vent Closed Closed 

Water Drain/F ill Closed Closed 

Concentrate Drain/Fill Closed Closed 

Upr. Sight Gauge (Opt.) Closed Closed 

Lwr. Sight Gauge (Opt.) Closed Closed 

Figure 8-2(b) Bladder tank proportioner. 
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Expansion Dome 

Pressure 
Vent  

Note: Au toma t i on  of  this 
Valve Permits the 
Act iva t ion of  this System 
f rom any Remote Signaling 
Source 

~ F o a m  Concentrate Storage Tank 

.J 

Water / " t ~ - - - - ~  ,s 
S u p p i y "-'----.-...~. ~,~" 

IX~ Gate Valve or Ball Valve 

Check Valve 

Ill Pipe Union 

k ~  Side Out le t  Strainer wi th  Valve 

(~) Pressure Gauge 

Figure 8-2(c)! Line proportioner. 

Water /] I n~/ I 
Female NPT 

lFemale NPT Foam Cc 

I, 
I 

Concentrate Inlet 

Male NPT 

I J-- ' charge 
Figure 8-2(c)2 Proportioner. 
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it 
II 
II 
II 
II 
tj I II 
II 
II 
tl  
II 

II i 

" ! ',I 
I I 

I 
, 
I 
I 
I 

Legend: 
I. Water supply valve (normally closed) 
2. Ratio controller 
3. Water balance line -- minimum ~'06" i.D. pipe or tubing 

recommended 
4.  Concentrate balance line -- minimum "/n6" I.D. pipe or tubing 

recommended 
5. Sensing line valves (normally open) 
6. Diaphragm control valve -- automatic pressure balance -- must be 

in vertical position 
7. Block valves (normally open) 
8. Manual by-pass valve (normally open) 
9. Water and concentrate pressure gauge (duplex) 

10. Foam concentrate storage tank 
I I. Concentrate storage tank fill connection 
12. Pressure-vacuum vent 
13. Concentrate storage tank drain valve (normally closed) 
I4. Foam concentrate-pump and motor 
15. Concentrate-primp supply valve (normally open) 
16. Pressure relief valve (setting as required by" system) 
17. Concentrate-pump discharge valve (normally open) 
18. Elcctric motor starter and switch 
19. Concentrate return line valve (normally open) 
20. Ball drip valve, ~/4" (install in horizontal position) 
2 I. Strainer, with valved side outlet 
22. Ca~mponnd gauge 

Solution Discharge 

/ 

s "  

03 
I 

Water Supply j I L l  

~ ]  Gate Valve 

1 ~ 1  Check Valve 

Manual By-Pass Valve 

'1 / ~  Side Outlet Strainer with Valve 

- ' ~ l  F lushout Connection 

E3 Reducer 

Operation: 
Start concentrate pump (18). Open water supply valve (I): then open 
concentrate pump discharge valve (17). Equal gauge readings will then be 
maintained at (9) by tbe automatic valve (6). For manual operation, valves 
(7) can be closed and equal gauge readings maintained by regl, lating valve 
(8) manually. 

System Atntomation: 
By automating certain valves, the Balanced Pressure Proportioning System 
can be activated from any remote signaling source. 

• valve (I), normally closed, to be automatically operated; 
• valve (17), normally closed, to be automatically operated; 
• electric motor starter switch (18) to be automatically operated. 

F i g u r e  8-2(d) Standard balanced pressure proportioner. 
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Expansion D~ 
and Cleanout 
Opening 

Pressure 
Vacuum 
Vent 

Fil l  Connect ion 
wi th  Fi l l  Funnel 

Foam Concentrate 
Storage Tank In -L ine  Balanced 

Pressure Proporth 

So lu t ion 

Foam 
Concentrate 
Supply Valve 

Compound 
Gauge 

Return Valve 

I 

I 

/ 

Foam Concentrate 
Pump and Moto r  
Assembly 

Pressure Regulating Valve 

, ~  Diaphragm Balancing Valve 
Pressure Regulat ing Service 
wi th  Manual Override 

' ~  Shut-Off Valve 

" ~  Swing Check Valve 

• <~ Pressure Relief Valve 

Flush In Connection 

~ .  Flush Out  Connect ion 

I ~ p  Strainer 

~ PressureGauge 

( ~  Rat io Contro l ler  

Figure 8-2(e) In-llne balanced pressure proportioner. 

Vacuum 

2"  Nat ional  P i p e - ~ ~  
Threads 

~ . _ _ . _ _ . . _ _ _ _ _ _ ~  B o n  n e r  

~ Screen 

Figure 8-2(D Vacuum vent. 

. . . .  Water 

Foam Concentrate 

Foam Solu t ion 

. . . . . .  Water Sensing 
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8-3 Inspection. Foam-water systems require competent 
and effective inspection to ensure they will perform effec- 
tively. Systems shall be inspected in accordance with the 
frequency as specified in Table 8-3. 

8-3.1 Deluge Valves. Deluge valves shall be inspected in 
accordance with the provisions of Chapter 9. 

8-3.2 Automatic Detection Equipment. Automatic detec- 
tion equipment shall be inspected, tested, and maintained in 
accordance with NFPA 72E, Standard on Automatic Fire Detec- 
tors, to ensure the detectors are properly located, in place, 
securely fastened, and protected from corrosion, weather, 
and mechanical damage and tile communication wiring, con- 
trol panels, or pneumatic tubing system is functional. 

8-3.3 System Piping and Fittings. System piping and fit- 
tings shall be visually inspected for the following: 

(a) Mechanical damage (e.g., broken piping or cracked 
fittings). 

(b) External conditions (e.g., missing or damaged paint 
or coatings, rust, and corrosion). 

(c) Misalignment or trapped sections. 

(d) Low point drains (automatic or manual). 

(e) Location and condition of rubber gasketed fittings. 

8-3.3.1 Hangers and Supports. Hangers and supports 
shall be visually inspected for the following: 

(a) Condition (e.g., missing or damaged paint or coat- 
ing, rust, and corrosion). 

(b) Secure attachment to structural supports and 
piping. 

(c) Damaged or missing hangers. 

8-3.4 Foam-Water Discharge Devices. Foam-water dis- 
charge devices shall be visually inspected and maintained 
to ensure that they are in place, continue to be aimed or 
pointed in the direction intended in the system design, and 
are free from external loading and corrosion. Where caps 
or plugs are required, the inspection shall confirm they are 
in place and free to operate as intended. 

8-3.4.1 Misaligned Discharge Devices. They shall be 
adjusted (aimed) by visual means, and the discharge pat- 
terns shall be checked at the next scheduled flow test. 

8-3.4.2 Discharge Devices. These are listed or approved 
with particular foam concentrates. Inspection shall verify 
that unlisted combinations of discharge devices and foam 
concentrate have not been substituted. 

8-3.5 Water Supply. 

8-3.5.1 The dependability of the water supply shall be 
ensured by regular inspection and maintenance whether 
furnished by municipal source, on-site storage tanks, fire 
pump, or private underground piping systems. 

8-3.5.2 Water supply piping shall be maintained free of 
internal obstruction, which may be caused by debris (e.g., 
rocks, mud, tubercles) or by closed or partially closed con- 
trol valves. See Chapter 4 for inspection and maintenance 
requirements. 

8-3.6 Control Valves. 

8-3.6.1 All control valves of a foam-water sprinkler system 
shall be inspected at regular intervals as follows: 

(a) Sealed valves - -  weekly. 

(b) Locked valves and valves with tamper switches - -  
monthly. 

Valves shall be maintained as mandated in Chapter 9. 

8-3.6.2 I f  a valve is found closed, the reason for tile clo- 
sure shall be thoroughly investigated. The valve shall be 
reopened and the system returned to service as quickly as 
possible. 

8-3.7 Other Devices. Other devices, such as check valves, 
detector check valves, and back flow preventers, that are 
installed in the water supply piping system shall be 
inspected and maintained so that they do not impede the 
flow of water and fire main pressure. See Chapter 9 for 
inspection and maintenance requirements. 

8-3.8 Strainers. 

8-3.8.1 Mainline and individual discharge device strain- 
ers (basket or screen) shall be inspected in accordance with 
the provisions of  Chapter 7. 

8-3.8.2 Foam concentrate strainers shall be inspected 
visually to ensure blow-down valve is closed and plugged. 
Baskets or screens shall be removed and inspected after 
each operation or flow test. 

8-3.9 Drainage. Tile area beneath and surrounding a 
foam-water spray system shall be visually inspected to 
determine that drainage facilities such as trap sumps and 
drainage trenches are not blocked and retention embank- 
ments or dikes are in good repair. 

8-3.10" Proportioning Systems. Tile component parts of  
various p ropor t ion ing  systems listed below shall be 
inspected in accordance with ttle frequency as specified in 
Table 8-3. Valves specified to be checked may be open or 
closed depending upon specific functions within each 
foam-water system. 

8-3.10.1 Valves shall be verified as to position (open or 
closed) in accordance with specified operating conditions. 

8-3.10.2" Concentrate tank full inspection requires that 
there shall be adequate foam concentrate to satisfy the 
requirements of tile original design. 

8-3.10.3 Additional inspection requirements shall be per- 
formed as detailed for the following proportioning systems. 

8-3.10.3.1" Standard Pressure Proportioner. This is a 
pressure vessel. To prevent injury, remove pressure before 
inspection. Inspection shall determine if: 

(a) Ball drip valves (automatic drains) are free and 
opened. 

(b) External corrosion on foam concentrate storage 
tanks is not present. 
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Tab le  8-3 I n s p e c t i o n ,  Tes t ,  a n d  M a i n t e n a n c e  F r e q u e n c y  

Activity Frequency Section Number 

I nspectiun Monthly 8-3.4 
Inspection Monthly 8-3.4 
Inspection Monthly 8-3.4 
I nspection Monthly 8-3.8.2 
Inspection Monthly 8-3.9 
Inspection Monthly 8-3. I 0 
Inspection Monthly 8-3.10.3 
I nspectkm Quarterly 8-3.3 
Inspection Quarterly 8-3.3 
I nspection Quarterly 8-3.3 
Inspection Quarterly 8-3.3 
Inspection Quarter[)' 8-3.3. I 
Inspection See Chapter 6 -- 
Inspection See Chapter 5 -- 
Inspection See Chapter 4 8-3.5.1 
Inspection See Chapter 9 8-3.6 
Inspection See Chapter 9 8-3. I 
Inspection See NFPA 72E 8-3.2 

Test Annually 8-4.3.3 
Test Annually 8-4.3.3 
Test Annually 8-4.3.3 
Test Annually 8-3.8.2 
Test Annuany 8-4.3 
Test Annually 8-4.3 
Test Annually 8-4.6 
Test Annually 8-4.5 
Test Annually 8-3.7 
Test See Chapter 5 --  
Test See Chapter 4 8-3.5.1 
Test See Chapter 9 8-3.6 
Test See Chapter 7 8-3.8 
Test See Chapter 9 8-3.1 
Test See NFPA 72E 8-4.3.1 
Test See Chapter 9 8-3.7 
Test See Chapter 6 - -  
Test See Chapter 4 8-3.5 

Maintenance Monthly 8-5.4 (a)/8-5.5(a) 
Maintenance Monthly 8-5 
Maintenance Annually 8-3. I I 

System/Component 

Discharge Device Location 
Discharge Device Position 
Discharge Device Obstruction 
Foam Concentrate Strainer(s) 
Drainage in System Area 
Proportioning System(s)--AII 
Foam Concentrate Pump--Power 
Pipe Corrosion 
Pipe Damage 
Fittings Corrosion 
Fittings Damage 
flangers/Supports 
Water Supply Tank(s) 
Fire Pump(s) 
Water Supply Piping 
Control Valve(s) 
Deluge/Preaction Valve(s) 
Detection System 

Discharge Device Location 
Discharge Device Position 
Discharge Device Obstruction 
Foam Concentrate Strainer(s) 
Proportioning System(s)--AII 
Complete Foam-Water System(s) 
Foam-Water Concentrate 
Manual Actuation Device(s) 
Backflow Device 
Fire Pump(s) 
Water Supply Piping 
Control Valve(s) 
Strainer(s)--Mainline 
Deluge/Preaction Valve(s) 
Detection System 
Backflow Preventer 
Water Supply Tank(s) 
Water Supply Flow Test 

Foam Concentrate Pump Running 
Foam Concentrate Strainer(s) 
Foam Concentrate Samples 
Proportioning System(s) 

Standard Pressure Type 
Ball Drain (Automatic Type) 
Drain Valves 
Foam Concentrate Tank--  
Drain and Flush 
Internal Corrosion & Hydro. 

Bladder Tank Type 
Sight Glass 
Foam Concentrate Tank-- t lydro 

Line Type 
Foam Concentrate Tank--  
Corrosion and Pickup Pipes 
Foam Concentrate Tank--  
Drain and Flush 

Standard Balance Pressure Type 
Foam Concentrate Pump(s) 
Balancing Valve Diaphragm 
Foam Concentrate Tank 

In-Line Balance Pressure Type 
Foam Concentrate Pump(s) 
Balancing Valve Diaphragm 
Foam Concentrate Tank 

Water Supply Tank(s) 
Fire Pump(s) 
Water Supply Piping 
Backflow Preventer(s) 
Detector Check Valve(s) 
Check Valve(s) 

Control Valve(s) 
Deluge/Preaction Valves 
Strainer(s)--Mainline 
Detection System 

Maintenance 5 Years 8-5. I (a) 

Maintenance I 0 Years 8-5.1 (b) 
Maintenance I 0 years 8-5.1 (c) 

Maintenance 10 Years 8-5.2(a) 
Maintance 10 Years 8-5.2(b) 

Maintenance 

Maintenance 

Maintenance 
Maintenance 
Maintenance 

Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 
Maintenance 

Maintenance 
Maintenance 
Maintenance 
Maintenance 

10 Years 

10 Years 

5 Years (see Note 1) 
5 Years 
I 0 Years 

5 Years (see Note I) 
5 Years 
10 Years 
See Cha ~ter 6 
See Cha ~ter 5 
See Cha ~ter 4 
See Cha ~ter 9 
See Cha ~ter 9 
See Cha ~ter 9 

See Cha ~ter 9 
See Cha ~ter 9 
See Cha ~ter 9 
See NFPA 72E 

8-5.3(a) 

8-5.3(b) 

8-5.4(b) 
8-5.4(c) 
8-5.4(d) 

8-5.5(b) 
8-5.5(c) 
8-5.5(d) 
n 

8-3.5.1 
8-3.7 
8-3.7 
8-3.7 

8-3.6 
8-3.1 
8-3.8 
8-3.2 

Note I: Also refer to manufacturer's instructions and frequency. 
Maintenance intervals other than preventive maintenance are not given, as they depend on the results of the visual inspections and operational tests. 
For foam-water systems in aircraft hangars refer to inspection, test, and maintenance requirements in NFPA 409, Table 6-1.1. 
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8-3.10.3.2" Bladder Tank Proportioner. This is a pres- 
sure vessel. Inspection shall check: 

(a) Water control valves to foam concentrate tank. 

(b) External corrosion on foam concentrate storage 
tanks. 

8-3.10.3.3 Line Proportioner. Inspection slmll check: 

(a) Strainers (see 8-3.8.1). 
(b) Pressure vacuum vent is operating freely [see Figure 

8-2091. 
(c) External corrosion on foam concentrate storage 

tanks. 

8-3.10.3.4 Standard Balanced Pressure Proportioner. 
Inspection shall check: 

(a) Strainers (see 8-3.8.1). 
(b) Pressure vacuum vent is operating freely [see Figure 

8-2(/)1. 
(c) Gaugcs arc in good operating condition. 

(d) Sensing line valves are opcn. 

(e) Power is available to foam liquid pump. 

8-3.10.3.5 In-Line Balanced Pressure Proportioner. 
Inspection shall check: 

(a) Strainers (see 8-3.8.1). 
(b) Pressure vacuum vent is operating freely [see Figure 

8-2091. 
(c) Gauges at pump unit and individual proportioner. 

(d) Sensing line valves at pump unit and individual pro- 
portioner stations are open. 

(e) Power is available to foam liquid pump. 

8-3.10.3.6 Orifice Plate Proportioner.  Inspection shall 
check: 

(a) Strainers (see 8-3.8.1). 
. (b) Pressure vacuum vent is operating freely [see Figure 

8-2(1)]. 
(c) Gauges are in good working condition. 

(d) Power is available to foam liquid pump. 

8-3.11 Foam Concentrate Samples. Samples shall be sub- 
mitted in accordance with the manufacturer 's  recom- 
mended sampling procedures. 

8-4" Operat ional  Tests.  Foam-water systems require 
competent and effective care and testing to ensure they will 
perform effectively. Frequency of system tests shall be in 
accordance with Table 8-3. 

Exception: Systems installed in accordance with NFPA 409, 
Standard on Aircraft ttangars. Refer to this standard for the fre- 
quency of operational tests. 

8-4.1 Owner's Representative. The owner's representa- 
tive, the authority having jurisdiction, and the fire depart- 
ment or fire brigade shall be notified that testing will be 
conducted so they may have the opportunity of observing 
the testing of the foam water systems. 

8-4.2 Test Preparation. Care shall be taken to prevent 
damage by verifying there is adequate drainage. Protection 
shall be provided for any devices that may be damaged 
during tests by the discharge of tim system or runoff. 

8-4.3* Operat ion Test  Performance.  Operat ion tests 
shall be conducted to ensure that the foam-water system(s) 
will respond as designed, both automatically and manually. 
The  test procedures shall simulate, wherever possible, 
anticipated emergency events so the response of the foam 
water system(s) can be evaluated. 

l:xception: Where discharge from the system discharge devices 
will create a hazardous condition or cm~ict with local require- 
ments, an approved alternate method to achieve full flow condi- 
tions shall be acceptable. 

8-4.3.1 Response Time. Under test conditions the auto- 
matic fire detection systems, when exposed to a test source, 
shall operate within the reqtfirements of  NFPA 72E, Stan- 
dard on Automatic Fire Detectors, for the type of detector pro- 
vided. This time shall be recorded. 

8-4.3.2 Discharge Time. Tile time lapse between opera- 
tion of detection systems and water deliver}' time to tile 
protected area shall be recorded. 

Exception: Closed sprinkler foam-water sprinkler systems. 

8-4.3.3 Discharge Patterns. Tile discharge patterns from 
all of the discharge devices shall be observed to ensure that 
patterns are not impeded by plugging of the discharge 
devices and to ensure that discimrge devices are properly 
positioned and that obstructions do not prevent discharge 
patterns from effectively covering surfaces to be protected. 
When obstructions occur, the piping and discharge devices 

"shall be cleaned and the system retested. These discharge 
devices may be of different orifice sizes and types. Some 
discharge devices may be more subject to internal obstruc- 
tion than others. 

Exception: Closed sprinkler foam-water systems. 

8-4.3.4* Pressure Readings. Pressure readings shall be 
recorded at tile highest, most remote discharge device to 
ensure solution flow has not been impeded by partially 
closed valves or by plugged strainers or piping. A second 
pressure reading shall be recorded at the main control 
valve to ensure tile water supply is adequate. These read- 
ings shall be compared to tile hydraulic design pressures to 
ensure tile original system design is met and the water 
supply is adequate to meet the design rcquircments. 

8-4.4 Multiple Systems. Tile maximum number of sys- 
tems expected to operate in case of fire shall be tested 
simultaneously to check tile adequacy of tile water supply 
and concentrate pump. 

8-4.5 Manual Actuation Devices. They shall be tested at 
least annually. 

8-4.6 Concentration Testing. During the fi,ll flow foam 
test, a foam sample shall bc taken. This sample shall be 
checked by refractometric or other methods to verify con- 
centration of tile solution. Concentration shall be within 10 
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percent of tile acceptance test results but in no case more 
than 10 percent below minimum design standards. 

8-4.7 Return to Service. After the full flow test, the foam- 
water system shall be returned to service and tile foam 
concentrate tank shall be replenished to design level. 

8-5* Maintenance. Maintenance of foam-water systems 
shall be in accordance with tile requirements of the chap- 
ters covering tile specific component parts. See Table 8-3 
for maintenance frequencies. Maintenance of specific foam 
components shall be in accordance with the following. 

8-5.1 Standard Pressure Proportioner. 

(a) Ball drip (automatic type) drain valves shall be disas- 
sembled, cleaned, and reassembled. 

(b)* The foam liquid storage tank shall be drained of 
foam liquid and flushed. (Foam liquid may be salvaged and 
reused.) 

(c) The foam liquid tank shall be inspected for internal 
and external corrosion and hydrostatically tested to the 
specified working pressure. 

8-5.2 Bladder Tank Proportioners. 

(a) Sight glass, when provided, shall be removed and 
cleaned. " 

(b)* The foam concentrate tank shall be hydrostatically 
tested to the specified working pressure. 

8-5.3 Line Proportioner. 

(a) The foam concentrate tank shall be inspected for 
internal corrosion. Pick-up pipes inside the tank shall be 
inspected for corrosion, separation, or plugging. 

(b) The foam concentrate tank shall be drained and 
flushed. (Foam concentrate may be salvaged and reused.) 

8-5.4 Standard Balanced Pressure Proportioner. 

(a) The foam concentrate pump shall be run. Foam con- 
centrate shall be circulated back to the tank. 

(b) Foam pumps, drive train, and drivers shall be ser- 
viced in accordance with manufacturer's instructions and 
frequency, but at least every 5 )'cars. 

(c) The balancing valve diaphragm shall be flushed 
through the diaphragm section with water or foam concen- 
trate until fluid appears clear or new. 

(d) Tile foam concentrate tank shall be inspected inter- 
nally for corrosion and sedimentation. Excessive sedimen- 
tation shall require draining and flushing of the tank. 

8-5.5 In-Line Balanced Pressure Proportioner. 

(a) The foam concentrate pump shall be run. Foam con- 
centrate shall be circulated back to the tank. 

(b) Foam pumps, drive train, and drivers shall be ser- 
viced in accordance with manufactnrer's instructions and 
frequency, but at least ever)' 5 years. 

(c) The balancing valve diaphragm shall be flushed 
through the diaphragm section with water or foam. 

(d) Tile foam concentrate tank shall be inspected inter- 
nally for corrosion and sedimentation. Excessive sedimen- 
tation shall require draining and flushing of the tank. 

8-5.6 Vacuum Vents. 

(a) Vent shall be removed from expansion dome. While 
vent is removed, it shall be ensured that tim opening is not 
blocked and that dirt or other foreign objects do not enter 
the tank. 

(b) Vest bonnet shall be removed. Vacuum valve and 
pressure valve shall be lifted out. 

(c) Vent body shall be flushed internally and vacuum 
valve and pressure valve shall bc washed thorougllly. 
Water shall be adequate for normal cleaning. Make sure 
the screen is not clogged and avoid the use of all)' hard 
pointed objects to clear screen. 

(d) If  liquid has becomc excessively gummy or solidi- 
fled, vent body and parts shall be soaled in hot soap)' 
water. 

(e) Vent body shall be turned upside down and drained 
thoroughly. Parts shall be dried by placing them in a warm 
arid dry area or by using an air hose. 

(t) Parts shall be sprayed with a light Teflon coating and 
vent reassembled. Avoid the use of any typc of oil for lubri- 
cation purposes as oil is harmfid to the foam liquid. 

(g) Vent bonnet shall be replaced and vent slowly 
turned upside down a few times to insure proper freedom 
of the movable parts. 

(h) Vent shall be attached to the liquid storage tank 
expansion dome. 

Chapter  9 Valves  and Fire  
D e p a r t m e n t  C o n n e c t i o n s  

9-1" General. This chapter  provides tile minimum 
requirements relative to the routine inspection, testing, 
and maintenance of valves. Table 9-1 shall be used to 
determine the minimnm required frequencies for inspec- 
tion, testing, and maintenance. 

9-2 General Provisions. 

9-2.1 Tile items listed below are common to tile inspec- 
tion and testing of all system valves. Tile sequence is for 
reference only and may be changed to suit local conditions. 

The owner shall have appropriate mam, facturer's litera- 
ture available to provide specific instructions for inspect- 
ing, testing, and maintaining tile valves and associated 
equipment. 

9-2,2 All pertinent personnel, departments, authorities 
having jurisdiction, or agencies shall be notified that test- 
ing or maintenance of tile valve and associated alarms will 
be conducted (see Chapter 1). 

9-2.3 All system valves shall be protected from physical 
damage and be accessible. 
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Table 9-I Minimum Inspection, Testing and Maintenance Frequency 

Component Activity Frequency Section Number 

Control Valve 
Sealed Inspection Weekly 9-3.3.1 
Locked Inspection Monthly 9-3.3.1, Exception 1 
Tamper Switch Inspection Monthly 9-3.3.1, Exception 1 

Alarm Valve 
Exterior Inspection Monthly 9-4. I. 1 
Interior Inspection 5 Years 9-4.1.2 
Strainers, Filters, Orifices Inspection 5 Years 9.4.1.2 

Check Valve 
Interior Inspection 5 Years 9.4.2.1 

Preaction/Deluge Valve 
Enclosure (during cold weather) Inspection Daily/Weekly 9-4.3.1 
Exterior Inspection Weekly 9-4.3.1, Exception 
Interior . Inspection Yearly/5 Years 9-4.3.1.3 
Strainers, Filters, Orifices Inspection 5 Years 9-4.3.1.4 

Dry Pipe Valves/Quick Opening Devices 
Enclosure (during cold weather) Inspection DailyP, Veekly 9-4.4.1.1 
Exterior Inspection Weekly 9-4.4.1, Exception 
Interior I nspection An nually 9.4.4. 1.4 
Strainers, Filters, Orifices Inspection 5 Years 9-4.4.1.5 

Pressure Regulating & Relief Valves 
Sprinkler Systems Inspection Monthly 9-5.1. I 
Hose Connection Inspection Monthly 9-5.2.1 
Hose Ra<k Inspection Monthly 9-5.3.1 
Fire Pump 
Casing Relief Valve Inspection Weekly 9-5.4.1, 
Pressure Relief Valve Inspection Weekly 9-5.4.2, 

Backflow Prevention Assemblies 
Reduced Pressure 
Reduced l'ressure Detector 

Fire Department Connections 

Inspection Weekly 9-6.1.2 
Inspection Weekly 9-6.1.2 

Inspection Monthly 9-7 

9-5.4.1.1 
9-5.4.2.1 

Main Drain Test Quarterly 9-2.6 

Waterflow Alarm Test Quarterly 9-2.7 

Control Valve 
Position Test Quarterly 9-3.4.1 
Operation Test Annually 9-3.4.2 

Preaction/Deluge Valve 
I'riming Water Test Quarterly 9-4.3.2. I 
Low Pressu re Alarms Test Quarterly 9-4.3.2.10 
Full Flow Test Annnally 9-4.3.2.2 

Dry Pipe Valves/Quick Opening Devices 
l'riming Water Test Quarterly 9-4.4.2. I 
Low Air Pressure Alarm Test Quarterly 9-4.4.2.6 
Quick Opening Devices Test Semiannually 9-4.4.2.4 
Trip Test Test Yearly 9-4.4.2.2 
Full Flow Trip Test Test 3 )'ears 9-4.4.2.2.1 

Pressure Regulating & Relief Valves 
Sprinkler System .Test Annually 9-5.1.2 
Circulation Relief Test Yearly 9-5.4.1.2 
Pressure Relief Valve Test Yearly 9-5.4.2.2 
}lose Connection Test 5 Years 9-5.2.2 
ttose Rack Test 5 Years 9-5.3.2 

Bacldlow Prevention Assemblies Test Yearly 9-6.2 

Control Valve Maintenance Yearly 9-3.5 

Preaction/Deluge Valve Maintenance Yearly 9-4.3.3.2 

Dry Pipe Valve/Quick Opening Device Maintenance Yearly 9-4.4.3.2 
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9-2.4 Before opening a test or drain valve, it shall be veri- 
fied that adequate provisions have been made for drainage. 

9-2.5 The general appearance and condition of all valves 
shall be observed and noted, and it shall be verified that all 
valves are in their appropriate open or closed position. 

9-2.6* Main Drain Test. A main drain test shall be con- 
ducted quarterly to help determine if there has been a 
change in the condition of tile water supply piping and 
control valves. 

9-2.7 Waterflow Alarm. All waterflow alarms shall be 
tested quarterly in accordance with tile manufacturer 's 
instructions. 

9-2.8 Records. 

9-2.8.1 - Records of each inspection, showing tile date and 
the name of tile individual or agency conducting tile 
inspection, shall be completed and shall be available for tile 
authority baying jurisdiction. 

9-2.8.2 A record showing tile date of all tests, and their 
results, shall be completed, retained, and made available if 
requested by the authority having jurisdiction for compar- 
ison to tile results of  the original acceptance tests and pre- 
vious tests. 

9-3 Control Valves in Water-Based Fire Protection Systems. 

9-3.1" General.  The term "control valve" shall mean 
valves controlling flow to water-based fire protection systems. 

9-3.2* Each control valve shall be identified and have a sign 
indicating tile system or portion of tile system it controls. 

9-3.2.1" When a normally open valve is closed, tile pro- 
cedures established in Chapter 10 shall be followed. 

9-3.2.2 Each valve shall be secured in its normal open or 
closed position by means of a seal or a lock or shall be elec- 
trically supervised in accordance with the applicable NFPA 
standards. 

Exception: Valves controlling flow to wall and roof outlets shall 
not be locked. 

9-3.2.3 Definitions. 

Hose Valve. The control valve to an individual hose 
connection. 

Regulating Valve. A valve designed for tile purpose of 
reducing the downstream water pressure under both flow- 
ing and nonflowing (static) conditions. 

Restricting Valve. A valve or device designed for the 
purpose of reducing the downstream water pressure under 
flowing conditions only. 

9-3.3 Inspection. 

9-3.3.1 All valves shall be inspected weekly. 

Exception No. 1: Valves secured with locks or supervised in 
accordance with applicable NFI'A standards shall be permitted to 
be inspected monthly. 

Exception No. 2: After auy alterations or repairs, an inspection 
shall be made by the owner to ensure that the system is in service 
and all valves are in the normal pos#ion and properly sealed, 
locked, or electrically supervised. 

9-3.3.2* Tile valve inspection shall verify that tile valves 
are: 

(a) In tile normal open or closed position. 

(b)* I'roperly sealed, locked, or supervised. 

(c) Accessible. 

(d) l'rovided with appropriate wrenches. 

(e) Free from external leaks. 

(f) Provided with appropriate identification. 

9-3.4 Testing. 

9-3.4.1 Quarterly, each control valve shall be opened 
until spring or torsion is felt in tile rod, indicating that tile 
rod has not become detached from the valve. Valves shall 
be backed one-quarter turn from tile wide open position to 
prevent jamming. 

Exception: 7"esting shall not be required for outside screw and 
yoke valves or gear-operated indicating butterfly vah,es. 

9-3.4.2* Annually, each control valve shall be operated 
through its full range and rett, rned to its normal position. 

9-3.5 Maintenance.  The  opera t ing stems of  outside 
• screw and yoke valves shall be lubricated annually. Tile 
valve shall then be completely closed and reopened to test 
its operation and distribute tile lubricant. 

9-4 System Valves. 

9-4.1 Alarm Valves. 

9-4.1.1" Inspect ion.  Alarm valves shall be inspected 
monthly. The valve inspection shall verify that: 

(a) Gauges indicate normal supply water pressure being 
maintained. 

(b) The valve is free of physical damage. 

(c) All valves are in their appropriate open or closed 
position. 

(d) There  is no leakage from the retarding chamber or 
alarm drains. 

9-4.1.2" Alarm valves and their associated strainers, fil- 
ters, and restriction orifices shall be inspected internally at 
least every five years unless tests indicate a more stringent 
frequency is required. 

9-4.1.3 Maintenance. 

9.4.1.3.1 Internal components shall be cleaned/repaired as 
necessary in accordance with tile manufacturer's instructions. 
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9-4.1.3.2 Tile system shall be returned to service in accor- 
dance with tile manufacturer's instructions. 

9-4.2 Check Valves. 

9-4.2.1 Inspection. Valves shall be internally inspected 
at least ever), five years to verify that all components oper- 
ate properly, move freely, and are in good condition. 

9-4.2.2 Maintenance.  Internal  components  shall be 
cleaned, repaired, or replaced as necessar), in accordance 
with the manufacturer's instructions. 

9-4.3 Preaction Valves and Deluge Valves. 

9-4.3.1 Inspection. Valve enclosure heating equipment 
for preaction and deluge valves subject to freezing shall be 
inspected daily during cold weather for their ability to 
maintain a minimum temperature of at least 40°F (4°C). 

Exception: Valve enclosures equipped with low temperature 
alarms shall be inspected weekly. 

9-4.3.1.1 Gauges shall be inspected weekly. The gauge on 
the supply side of the preaction or deluge valve shall indi~te 
tfiat tile normal supply water pressure is being maintained. 

Exception No. 1: The gauge monitoring the preaction system 
supervisory air pressure, i f  provided, shall be inspected monthly to 
indicate that the normal pressure is being maintained. 

Exception No. 2: The gauge monitoring the detection system 
pressure, i f  provided, shall be tested monthly to indicate that nor- 
real pressure is being maintained. 

9-4.3.1.2 Tile preaction or deluge valve shall be inspected 
weekly to ascertain that: 

(a) The valve is free from physical damage. 

(b) All trim valves are in their appropriate open or 
closed position. 

(c) There is no leak,'igc from tile valve seat. 

(d) Electrical components are in service. 

9-4.3.1.3 Tile interior of tile preaction or deluge valve 
and the condition of detection devices shall be inspected 
annually when tile trip test is conducted. 

Exception: Internal inspection of valves that can be reset without 
removal of  a faceplate shall be permitted to be conducted every five 
)'ears. 

9-4.3.1.4 Strainers, filters, restricted orifices, and dia- 
phragm chambers shall be inspected internally every five 
years unless tests indicate a more stringent frequency is 
required. 

9-4.3.2 Testing. 

9-4.3.2.1" Priming water level in supervised preaction 
systems shall be tested quarterly for compliance with tile 
manufacturer's instructions. 

9-4.3.2.2* Each deluge or preaction valve shall be full 
flow trip tested annually in warm weather in accordance 
with manufacturer's instructions. When testing deluge sys- 
tems, care shall be taken to prevent water damage by veri- 
fying that there is adequate drainage. Protection shall be 
provided for any devices or equipment subject to damage 
by system discharge during tests. 

Exception No. 1: 1Vhen the nature of the protected property is 
sucl, that deluge valve water cannot be discharged for test pur- 
poses, the trip test shall be conducted in a manner that will not 
require discharge in the protected area. 

Exception No. 2: When the nature of the protected property is 
such that water cannot be discharged unless protected equipment is 
shut down (e.g., energized electrical equipmenO, a full f low system 
test shall be conducted at the next scheduled shutdoum. In all 
cases, the test frequen O' shall not exceed 3 years. 

9-4.3.2.3 The water discharge patterns from all open 
sprinklers or spray nozzles shall be observed to ensure that 
patterns are not impeded by plugging and to ensure that 
they are properly positioned and that obstructions do not 
prevent discharge patterns from effectively wetting sur- 
faces to be protected. When obstructions occur, the piping 
and sprinklers or nozzles shall be cleaned and the system 
retested. 

9-4.3.2.4 Pressure readings shall be recorded at tile 
hydraulically most remote nozzle or sprinkler to ensure the 
waterflow has not been impeded by partially closed valves 
or by plugged strainers or piping. A second pressure read- 
ing shall be recorded at tile deluge valve to ensure tile 
water supply is adequate. These readings shall be com- 
pared to the hydraulic design pressures to ensure the orig- 
inal system design is met and the water supply is adequate 
to meet tile design requirements. 

. 

Exception: t['hen the hydraulically most remote nozzle or sprin- 
kler is inaccessible, nozzles or sprinklers in other than foam-water 
systems shall be permitted to be visually checked without taking a 
pressure reading on the most remote nozzle or sprinkler, llowever, 
when the reading taken at the riser indicates that the water supply 
has deteriorated, a gauge shall be placed on the hydraulically most 
remote nozzle or sprinkler and the result compared with the 
required design pressure. 

9-4.3.2.5 Multiple System. Tile maximum number  of  
systems expected to operate in case of fire shall be tested 
simultaneously to check tile adequacy of tile water supply. 

9-4.3.2.6 Manual actuation devices shall be operated at 
least annually. 

9-4.3.2.7 Return to Service. After tile filll flow test, tile 
system shall be returned to service in accordance with the 
manufacturer's instructions. 

9-4.3.2.8 Grease or other sealing materials shall not be 
applied to tile seating surfaces of preaction or deluge 
valves. 

9-4.3.2.9* Records indicating tile date tile preaction or 
deluge valve was last tripped, the tripping time, as well as 
tile individual and organization conducting tlae test shall be 
maintained at a location or in a manner readily available 
for review by tile authority having jurisdiction. 
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9-4.3.2.10 Low air pressure alarms, if provided, shall be 
tested q.uarterly in accordance with the manufacturer's 
instructxons. 

9-4.3.2.11 Automatic air pressure maintenance devices, if 
provided, shall be" tested yearly at the time of the annual 
preaction or deluge valve trip test, in accordance with the 
manufacturer's instructions. 

9-4.3.3 Maintenance. 

9-4.3.3.1 Leaks causing drops in supervisory pressure 
sufficient to sound warning alarms and electrical malfimc- 
tions cat, sing alarms to sound shall be located and 
repaired. 

9-4.3.3.2 l)uring the annual trip test the interior of the 
preaction or cleluge vaF,'e slmll be thoroughly cleaned and 
parts replaced or repaired as necessary, 

9-4.3.3.3* Low points in preaction or cleluge systems 
slmU be drained after each operation ancl before the onset 
of freezing weather conditions. 

9-4.3.3.4 Additional maintenance as required by manu- 
, facturer's instructions slmll be provided. 

9-4.4 Dry Pipe Vales/Quick Opening Devices. 

9-4.4.1 Inspection. 

9-4.4.1.1 Valve enclosure beating equipment shall be 
inspected daily during cold weather for its ability to main- 
tain a minimum temperature of at least 40°F (4°C). 

Exception: l'ah,e enclosures equipped with low temperature 
alarms shall be inspected weekly. 

9-4.4.1.2 Gauges shall be inspected weekly. 

(a) The gauge on the supply side of the dry pipe valve 
shaU indicate that the normal supply water pressure is 
being maintained. 

(b) The gauge on the system sidc of the dry pipe valve 
shall indicate that the proper ratio of air or nitrogen pres- 
sure to water suppl)" pressure is being maintained in accor- 
dance with the nmnufacturer's instructions. 

(c)* The gauge on the quick opening device, if installed, 
slmll indicate the same pressure as the gauge on the system 
side of the dry pipe valve. 

Exception: Systems equipped with low air or nitrogen pressure 
alann.s shall be inspected monthly. 

9-4.4.1.3 The dry pipe valve shall be inspected weekly to 
ascertain that: 

(a) "l'he valve is free of physical damage. 

(b) All trim valves are in their appropriate open or 
closed position. 

(c) There is no leakage from the intermediate chamber. 

9-4.4.1.4 Tile interior of  tile dry pipe valve shall be 
inspectecl annnall)' when tile trip test is conductecl. 

9-4.4.1.5 Strainers, filters, and restricted orifices shall be 
inspected internall)' ever), five )'ears unless tests inclicate a 
more stringent frequency is required. 

9-4.4.2 Testing. 

9-4.4.2.1" Priming water level shall be tested quarterly. 

9-4.4.2.2* Each dry pipe valve slmll be tested annuall)' 
cluring warm weather. 

Exception: D O' pipe vah,es protecting freezers shall be trip tested 
in a manner that will not introduce moisture into the piping in the 
freezers. 

9-4.4.2.2.1" Every third )'ear and whenever the system is 
altered the dry pipe valve shall be trip tested with the con- 
trol valve wide open and the quick opening device, if 
installecl, in service. 

9-4.4.2.2.2* In )'ears when ftdl flow testing in accordance 
witln 9-,t.2.2.2.1 is not requirecl, each dry pipe valve shall 
be trip testecl with the control valve partially open. 

9-4.4.2.3 Grease or other sealing materials shall not be 
applied to the seating surfaces ofclr)' pipe valves. 

9-4.4.2.4* Quick opening devices, if installed, shall be 
tested senfiannually. 

9-4.4.2.5 A tag or carol showing the date on wlfich the dry 
pipe valve was last tripped and showing the name of the 
person ancl organization conchncting the test shall be 
attached to the valve. Separate records of  initial air and 
water pressure, tripping air pressure, and dry pipe valve 
9perating conclition shall be maintainecl on the premises 
for comparison with previous test results. Records of trip- 
ping time shall also bc maintainccl fi,r finll flow trip tests. 

9-4.4.2.6 Low air pressure alarxns, if provided, shall be 
tested quarterly in accorclance with the manufacturer 's 
instructions. 

9-4.4.2.7 Automatic air pressure maintenance dcvices, if 
providecl, shall be tested )'earl)' at the time of the annual 
dry pipe valve trip test, in accordance with the nmnufactvr- 
er's instructions. 

9-4.4.3 Maintenance. 

9-4.4.3.1" Leaks resulting in pressure Iosscs greater than 
10 psi (0.7 bar) per week shall be located ancl rcpairecl. 

9-4.4.3.2 l)uring the anntlal trip test, the interior of the 
dry pipe valve shall be tlmrougld)'  cleaned anti parts 
replaced or repairccl as nccessar)'. 

9-4.4.3.3* Low points in dry pipe sprinkler systems shall 
be drainccl after each operation ancl beft,re the onset of  
freezing weather conditions. 

9-5 Pressure Regulating and Relief Valves. 

9-5.1 Sprinkler Pressure Regulating Control Valves. 

9-5.1.1 All valves shall be inspcctecl monthly. The inspec- 
tion shall verif)' that the valves are: 
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(a) In the open position. 

(b) Not leaking. 

(c) Maintaining downstream pressures per the design 
criteria. 

(d) In good condition, with handwheels installed and 
not broken. 

9-5.1.2" A flow test shall bb conducted on each valve 
annually. 

9-5.2 Hose Connection Pressure Regulating Valves. 

9-5.2.1 All valves shall be inspected weekly. Tile inspec- 
tion shall verify that: 

(a) Tile handwheel is not broken or missing. 

(b) The outlet hose threads are not damaged. 

(c) There are no leaks. 

(d) The reducer and the cap are not missing. 

9-5.2.2* A flow test shall be conducted on each valve at 
five-year intervals in accordance with the manufacturer's 
instructions. 

9-5.3 Hose Rack Assembly Pressure Regulating Valves. 

9-5.3.1 All valves shall be inspected montlfly. Tile inspec- 
tion shall verify that: 

(a) The Itandwheel is not missing or broken. 

(b) There are no leaks. 

9-5.3.2 A flow test shall be conducted on each valve at 
five-year intervals in accordance with the manufacturer's 
instructions. 

9-5.4 Fire Pump Pressure Relief Valves. 

9-5.4.1 All circulation relief valves shall be inspected 
weekly. 

9-5.4.1.1 Tile inspection shall verify that sufficient water 
flows through the valve when the fire pump is operating at 
shutoff pressure (churn) to prevent pump overheating. 

9-5.4.1.2 During tile annual fire pump test, it shall be 
verified that tiffs valve closes in accordance with the manu- 
facturer's specifications. 

9-5.4.2 All pressure relief valves shall be inspected 
weekly. 

9-5.4.2.1 The inspection shall verify that the pressure 
down stream of tile relief valve fittings in the fire pnmp 
discharge piping does not exceed tile pressure for which 
the system components are rated. 

9-5.4.2.2 During tile annual fire pump flow test, it stroll 
be verifiedthat this valve is correctly adjusted a n d s e t  to 
relieve at tile appropriate pressure and closes below that 
pressure setting. 

9-5.5 Maintenance. All damaged or missing components 
noted during the inspections mentioned above shall be 
repaired or replaced in accordance with the manufactur- 
er's instructions. 

9-6 Backflow Prevention Assemblies. 

9-6.1 Double Check Assembly (DCA) and Double Check 
Detector Assembly (DCDA). 

9-6.1.1 Double check assembly (DCA) and double check 
detector assembly valve (DCDA) shall be inspected weekly 
to ensure tlmt the OS&Y isolation valves are in the normal 
open position. 

9-6.1.2" Reduced pressure (RP) and reduced pressure 
detector assemblies (RPDA) slmll be inspected weekly to 
ensure the differential sensing valve relief port is not con- 
tinuously discharging and the OS&Y isolation valves are in 
the normal open position. After any testing or repair, an 
inspection by tile owner shall be made to ensure that the 
system is in service and all isolation valves are in the nor- 
mal open position and properly locked or electrically 
supervised. 

Exception: Valves secured with locks or electrically supervised in 
accordance with applicable NFPA standards shall be inspected 
monthly. 

9-6,2* Testing. All backflow prevention assemblies shall 
be tested annually in accordance with the procedure and 
policies of the authority having jurisdiction. 

9-6.2.1" Backflow Devices. All backflow devices installed 
in fire protection water supply shall be tested annually at 
the designed flow rate of tile sprinkler system, including 

.hose stream demands if appropriate, and the friction loss 
across tile device measured and compared to tile device 
manufacturer's specifications. 

Exception: If'here connections of a s i t  sufficient to conduct a 
full  flow test are not available, tests shall be conducted at the max- 
imum flow rate possible. 

9-6.3 Maintenance. 

9-6.3.1 Maintenance of all backflow prevention assem- 
blies shall be conducted by a trained individual following 
the manufacturer's instructions in accordance with tile pro- 
cedure and policies of the authority having jurisdiction. 

9-6.3.2 Rubber parts shall be replaced in accordance with 
tile frequency required by tile authority having jurisdic- 
tion, following the manufactnrer's instructions. 

9-7 Fire Department Connections. 

9-7,1 Fire depar tment  connections shall be inspected 
montldy. Tile inspection shall verify that: 

(a) The fire department  connections are visible and 
accessible. 

(b) Couplings or swivels are not damaged and rotate 
smoothly. 

(c) Plugs or caps are in place and not damaged. 
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(d) Gaskets are in place and in good condition. 

(e) Identification signs are in place. 

(f) The check valve is not leaking. 

(g) The automatic drain valve is in place and operating 
properly. 

9-7.2 I f  fire department connection plugs or caps are not 
in place, tile interior of  tile connection shall be inspected 
for obstructions and it shall be verified that the valve clap- 
per is operational over its full range. 

9-7.3 Components shall be repaired or replaced as neces- 
sary, in accordance with tile manufacturer's instructions. 
Any obstructions that are present shall be removed. 

Chaptei" 10 Impairments 

10-1 General .  This chapter  provides the min imum 
requirements for a water-based fire protection system 
impairment program. Adequate measures shall be taken 
during the impairment to ensure that increased risks are 
minimized and the duration of the impairment is limited. 

10-2 Impairment  Coordinator. A representative of tile 
building owner, manager, or tenant shall be assigned to 
coordinate all impairments and restoration of protection. 

10-3 Tag Impairment System. 

10-3.1" A tag shall be used to indicate that a system, or 
part thereof, has been removed from service. 

10-3.2" Tile tag shall be posted at each fire department 
connection and system control valve indicating which sys- 
tem, or part thereof, has been removed from service. The 
authority having jurisdiction shall specify where tile tag is 
to be placed. 

10-4 Equipment Involved. Tile equipment impaired is 
the water-based fire protection system, or part thereof, that 
is removed from service. This shall include, but is not lim- 
ited to, any of the following: 

(a) Sprinkler systems 

(b) Standpipe systems 

(c) Fire hose systems 

(d) Underground fire service mains 

(e) Fire pumps 

(f) Water storage tanks 

(g) Water spray fixed systems 

(h) Foam-water systems 

(i) Fire service control valves. 

10-5" Preplanned Impairment Programs. All pro- 
planned impairments shall be authorized by the impair- 
ment  coordinator.  Before authorization is given, the 
impairment coordinator shall be responsible for verifying 
that the following has been accomplished: 

(a) Tile extent and expected duration of the impairment 
has been determined. 

(b) Tile areas or buildings involved have been inspected 
and the increased risks determined. 

(c) Recommendations have been submitted to manage- 
ment or building owner/manager. 

(d) Tile fire department has been notified. 

(e) Tile insurance carrier, the alarm company, building 
owner/manager, and other authorities having jurisdiction 
have been notified. 

(D Tile supervisors in tile areas to be affected have been 
notified. 

(g) A tag impairment system has been implemented (see 
Section 10-3). 

(h) All necessary tools and materials have been assem- 
bled on the impairment site. 

10-6 Emergency Impairments.  Emergency impairments 
include bt, t are not limited to system leakage, interruption 
of water supply, frozen or ruptured piping, and equipment 
failure. When this occurs, appropriate emergency action 
shall be taken to minimize potential injury and damage. 
The coordinator shall implement the steps outlined in Sec- 
tion 10-5. 

10-7 Restoring Systems to Service. When all impaired 
equipment  is restored to normal  working order ,  tile 
impairment coordinator shall verify that tile following has 
been accomplished: 

(a) Any necessary inspections and tests have been con- 
ducted to verify that affected systems are operational. Tile 
appropriate chapter of  this standard shall be referenced to 
provide guidance on the type of inspection and test 
required. 

(b) Supervisors have been advised that protection is 
restored. 

(c) Tile fire department has been advised that protec- 
tion is restored. 

(d) Tile building owner/manager,  insurance carrier, 
alarm company, and other authorities having jurisdiction 
have been advised that protection is restored. 

(e) The impairment tag has been removed. 

Chapter 11 Referenced Publications 

II-1 T i l e  following documents or portions thereof are 
referenced within this standard and shall be considered 
part of  the requirements of  this document. Tim edition 
indicated for each reference is the current edition as of  the 
date of the NFPA issuance of this document. 

11-1.1 NFPA Publications.  National Fire Protection 
Association, 1 Batterymarch Park, P.O. Box 9101, Quincy, 
MA 02269-9101. 

NFPA 13, Standard for the Installation of Sprinkler Systems, 
1991 edition 
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NFPA 15, Standard for Water Spray Fixed Systems for Fire 
Protection, 1990 edition 

NFPA 16, Standard on the Installation of Deluge Foam-Water 
Sprinkler and Foam-Water Spray Systems, 1991 edition 

NFPA 20, Standard for the Installation of Centrifugal Fire 
Pumps, 1990 edition 

NFPA 22, Standard for Water Tanks for Pdvate Fire Protec- 
tion, 1987 edition 

NFPA 72E, Standard on Automatic Fire Delectors, 1990 
edition 

NFPA 110, Standard for Emergen O' and Standby Power Sys- 
tems, 1988 edition 

NFPA 307, Standard for the Construction and Fire Protection 
of Marine Terminals, Piers, and 11'harves, 1990 edition 

NFPA 409, Standard on Aircraft Hangars, 1990 edition 

NFPA 1962, Standard for the Care, Use, and Maintenance of 
Fire Hose Including Couplings and Nozzles, 1988 edition 

II-1.2 Other Publications. 

11-1.2.1 AWWA Publication. American Water Works 
Association, 6666 W. Quincy Ave., Denver, CO 80235. 

AWWA D100-1986, Standard for Welded Steel Tanks for 
Water Storage 

Appendix A 

This Appendix is not a part of the requirements of this NFPA docu- 
ment, but is included for information purposes only. 

A-I-2 History has shown that the performance reliability 
of a water-based fire protection system under fire related 
conditions increases when comprehensive inspection, test- 
ing, and maintenance procedures are enforced. Diligence 
during an inspection is important. Some items in tile stan- 
dard may not be practical or possible depending on exist- 
ing conditions. The inspector should use good judgment in 
the practice of making inspections. 

A-l-2.1 An entire program ofquality control includes but 
is not limited to maintenance of equipment, inspection fre- 
quencies, testing of equipment, on-site fire brigades, loss 
control provisions, and personnel training. Tile latter can 
be an alternative acceptable even if specific frequencies are 
different from those specified in this standard. 

A-I-3.9 Experience has shown that closed valves are tile 
primary cause of failures of water-based fire protection sys- 
tems in protected occupancies. 

A-I-4.1 Inspection, testing, and maintenance may be con- 
tracted with an inspection, testing, and maintenance service. 

A-1-4.4 Fire protection systems should not be removed 
from service when the building is not in use; however, 
wizen a system that has been out of service for a prolonged 
period (such as in tile case of idle or vacant properties) is 
returned to service, it is recommended that a responsible 
and experienced contractor be retained to perform all 
inspections and tests. 

A-l-8 Computer programs that file inspection and test 
results should allow the means of comparing current 
results with previous ones and indicate needs for corrective 
maintenance or filrther testing. 

Acceptance test records should be retained for tile life of 
tile system or its special components. Subsequent test 
records shotdd be retained for a period of at least one year 
beyond the next test. The comparison will indicate deteri- 
oration of system performance or condition and .indicate 
tile need for further testing or maintenance. 

A-l-9.1 Substandard conditions, such as a closed valve, 
subnormal water pressure, loss of building heat or power, 
or obstruction of sprinklers, nozzles, detectors, or hose.sta- 
tions, can delay or prevent system actuation and impede 
manual fire fighting operations. 

A-I-12.4 Most places using or storing hazardous materi- 
als have stations set up for employees where material safety 
data sheets (MSDS) are stored. The inspector should be 
familiar with the types of materials present and the appro- 
priate actions to take in an emergency. 

A-2-2.1.1 The conditions listed in this section can have a 
detrimental effect on tile performance of sprinklers by 
affecting water distribution patterns, insulating thermal 
elements, delaying operation, or otherwise rendering the 
sprinkler inoperable or ineffectual. 

A-2-2.1.I Exception Examples include some floor/ceiling 
or roogceiling assemblies, areas under theater stages, non- 
removable suspended ceilings, pipe chases, and other 
unaccessible areas. 

A-2-2.2 The conditions listed in this section can have a 
detrimental effect on the performance and life of pipe by 
affecting corrosion rates or pipe integrity or otherwise ren- 
dering tile pipe ineffectual. 

A-2-2.2 Exception Examples include some areas under 
theater stages, nonremovable suspended ceilings, pipe 
chases, and other unaccessible areas. 

A-2-2.3 Tile conditions listed in this section can have a 
detrimental effect on the performance of hangers and 
braces by allowing for failures should the components 
become loose. 

A-2-2.3 Exception Examples include some floor/ceiling 
or roof/ceiling assemblies, areas under theater stages, non- 
removable suspended ceilings, pipe chases, and other 
unaccessible areas. 

A-2-2.4.1 Due to tile high probability of a buildup of 
excess pressure, gridded wet pipe systems should be pro- 
vided with a relief valve, not less than I/4 in. (6.3 ram) in 
size, as required by NFPA 13. 
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A-2.2.7 The hydraulic nameplate should be secured to 
the riser with durable wire, clmin, or equivalent. 

This system as shown on . . . . . . . . . . . . . . . .  company 

print no . . . . . . . . . . . . . . . . . . . . . . .  dated . . . . . . . . . . . .  

f o r ,  . . . . . . . . .  , .  . . . .  , ° , . ,  . . . . . . .  , . , . °  . . . . . . . . . . . .  

at . . . . . . . . . . . . . . . . . . . . . . . . .  contract no . . . . . . . . . .  

is designed to discharge at a rate of . . . . . . . . . . .  gpm 

(L/rain) per sq ft of floor area over a maximum 

area of . . . . . . . . . . . . . . . . . .  sq ft (m 2) when supplied 

with water at a rate of . . . . . . . . . . . . .  gpm (L/rain) 

at . . . . . . . . . . . . . .  psi (bars) at the base of the riser. 

Hose stream allowance of . . . . . . . . . . . . . . . . . . . . . . . .  

gpm (L/rain) is included in the above. 

Figure A-2-2.7 Sample hydraulic nameplate. 

A-2-3.1.1 Exception No. 3 Due to solder migration 
caused by tire high temperatures  that these devices are 
exposed to, it is important to test them ever)' five )'ears. 
Because of this phenomenon, operating temperature can 
vary over a wide range of values. 

A-2-3.2 The normal life expectancy of a gauge is between 
10 and 15 years. A gauge is permitted to have reading that 
is in error of - 3 percent of the maximum gauge (full 
scale) reading. For example: A gauge having 200 psi max- 
imum radius installed on a system with 60 psi normal pres- 
sure is acceptable if the gauge reads between 54 and 66 psi. 

A-2-3.3 Testing the waterflow alarm on wet pipe systems 
should be completed by opening the inspector's test con- 
nection. This simulates activation of a sprinkler. When 
freezing weather conditions or other circumstances pro- 
hibit using the inspector's test connection, the by-pass test 
connection may be used. 

A-2-3.3.1 Opening the inspector's test connection simu- 
lates activation of a sprinkler. 

A-2-3.3.2 Opening the inspector's test connection may 
cause the system to trip accidentally. 

A-2-3.4 Listed CPVC sprinkler pipe and fittings shotdd 
be protected from freezing with glycerin only. The use of 
diethylene, etltylene, or propylene glycols is specifically 
prohibited. When inspecting antifreeze systems employing 
listed CPVC piping, verify that the solution is glycerin 
based. 

A-2-4.1.1 Old-style sprinklers may be used to replace 
existing old-style sprinklers. Old-style sprinklers should 
not be used to replace standard sprinklers without a com- 
plete engineering review of the system. The okl-style sprin- 
kler is the type manufactured before 1953. It discharges 
approximately 40 percent of  tire water upward to the ceil- 
ing, and it can be installed in either the upright or pendent 
position. 

A-2-4.1.6 Other  types of  wrenches may damage  tire 
sprinklers. 

A-2-4.1.8 Corrosion-resistant or specially coated sprin- 
klers are installed in locations where chemicals, moisture, 
or other corrosive vapors exist. 

A-2-4.2 Conversion of dry pipe systems to wet will cause 
corrosion and accumulation of foreign matter in the pipe 
system and loss of alarm service. 

A-2-4.3 For effective control and extingnishment of fire, 
automatic sprinklers must receive an unobstructed flow of 
water. Although the overall performance record of auto- 
matte sprinklers has been very satisfactory, there have been 
numerous instances of impaired efficiency because sprin- 
kler piping or sprinklers were plugged with pipe scale, 
mud, stones, or other foreign nmterial. I f  the first sprin- 
klers to open in a fire are plugged, tire fire in tlmt area will 
not be extinguished or controlled by prewetting of adja- 
cent combustibles. In such a situation, the fire may grow to 
uncontrollable size, restdting in greater fire damage and 
excessive sprinkler operation and even threatening struc- 
tural integrity of the btfilding, depending on tire number 
of  plugged sprinklers and fire severity. 

Keeping tile inside of  sprinkler system piping free of 
scale, silt, or other obstructing material is an integral part 
of an effective loss prevention program. 

Obstruction Sources 

Pipe Scale 

Loss studies have shown that dry pipe sprinkler systems 
are involved in the majority of  obstrncted sprinkler fire 
losses. Pipe scale was found to be tile most frequent obstruct- 
ing material. Dry pipe systems that have been maintained wet 
or d O' alternately over a period of years are particularly sus- 
ceptible to the accumulation of scale. Also, in systems contin- 
uously dr)', condensation of moisture in tile air supply may 
result in tile formation of a hard scale along the bottom ofthe 
piping. When sprinklers open, the scale is broken loose and 
carried along tile pipe, plugging some of the sprinklers or 
forming obstructions at the fittings. 

Careless Installation or Repair 

Many obstructions are caused by careless workers dur- 
ing installation or repair ofyard or public mains and sprin- 
kler systems. Wood, paint brushes, buckets, gravel, sand, 
and gloves have been found as obstructions. In some 
instances, with welded sprinkler systems and systems 
with holes for quick connect fittings, the cutout discs or 
coupons have been left within the piping, obstructing flow 
to sprinklers. 
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Raw Water  S o u r c e s  

Materials may be sucked up from tile bottoms of rivers, 
ponds, or open reservoirs by fire pumps with poorly 
arranged or inadequately screened intakes and forced into 
tile system. Sometimes floods damage intakes. Obstructions 
include fine compacted materials such as rust, mud, and 
sand. Coarse materials such as stones, cinders, cast-iron 
tubercles, chips of wood, and sticks are also common. 

Bio log i ca l  Growth  

Biological growth has been known to cause obstructions 
in sprinkler piping. The Asiatic clam has been found in fire 
protection systems supplied by raw river or lake water. 
With an available food supply and sunlight, these clams 
grow to about 3/8 to 7/16 in. (9 to l 1 mm) across the shell in 
one year and up to 21/8 in. (54 mm) and larger by the sixth 
)'ear. However, once in fire mains and sprinkler piping, 
the growth rate is much slower. The clams get into the fire 
protection systems in the larval stage or as small clams. 
They then attached themselves to tile pipe and feed on 
bacteria or algae that may pass by. 

Originally brought to Washington from Asia in the 
1930s, the clams lmve spread tllroughout at least 33 states 
and may possibly be present in all states. River areas 
reported to be highly infested include the Ohio River, Ten- 
nessee River Valley, Savannah River (S, Carolina), Alta- 
maha River (Georgia), Columbia River (Washington), and 
Delta-Mendota Canal (California). 

Spr ink ler  C a l c i u m  Carbonate  D e p o s i t s  

Natural fresh waters contain dissolved calcium and mag- 
nesium salts in varying concentrations, depending on 
sources and location of the water. If tile concentration of 
these salts is high, the water is called hard. A thin film 
composed largely of calcium carbonate, CaCO 3, affords 
some protection against corrosion when hard water flows 
through the pipes. However, hardness alone is not the only 
factor to determine whether a film forms. Ability of CaCO 3 
to precipitate on the metal pipe surface also depends on 
the total acidity or alkalinity, the concentration of dissolved 
solids in the water, and the ptt. In soft waters, no such film 
can form. 

In automatic sprinkler systems, tile calcium carbonate 
scale formation tends to occur on the more noble metal in 
the electrochemical series, copper, just as corrosion will 
affect tile less noble metal, iron. Consequently, scale forma- 
tion naturally forms on sprinklers, often plugging the ori- 
fice. The piping may be relatively clear. This type of sprin- 
kler obstruction cannot be detected or corrected by normal 
flushing procedures. It can only be found by removal and 
inspection of sprinklers in suspected areas. 

Most public water utilities in very hard water areas 
soften their water to reduce consumer complaints of scale 
buildup in water heaters. Thus, the most likely locations 
for deposits in sprinkler systems are where sprinklers are 
not connected to public water but supplied without treat- 
ment, directly from wells or surface water in very hard 
water areas. These areas are generally the Mississippi basin 
west of the Mississippi and north of the Ohio, the rivers of 

Texas and the Colorado basin, and other white areas in Fig- 
ure A-2-B.B(a). (Great Lakes water is only moderately bard.) 

Within individual plants, sprinklers most likely to have 
deposits are in the following locations: 

1. In wet systems only. 

2. In high temperature areas, except where water has 
unusually high pH. [See Figure A-2-B.B(b).] High temper- 
ature areas include around dryers, ovens, near skylights, 
or at roof peaks. 

3. In old sprinkler systems that are frequently drained 
and refilled. 

4. In pendent sprinklers that are away from air pock- 
ets and near convection currents. 
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Figure A-2-4.3 Scale deposition, as a function 
of the alkalinity-ptl ratio. 

A-2-4.3.1 Investigation Procedure. Should unsatisfac- 
tory conditions be observed as outlined in 2-4.3, investiga- 
tions should be made to determine tile extent and severity 
of obstructing material. From tile fire 'protection system 
plan, determine water supply sources, age of underground 
mains and sprinkler systems, types of systems, and general 
piping arrangement. Consider the possible sources of 
obstruction material. 

Examine tile fire pump suction supply and screening 
arrangements. If  needed, have tile suction cleaned before 
using the pump in tests and flushing operations. Gravity 
tanks should be inspected internally, except steel tanks that 
have been recently cleaned and painted. If possible, have 
tile tank drained and determine whether loose scale is on 
tile shell or if sludge or other obstructions are on the tank 
bottom. Cleaning and repainting may be in order, particu- 
larly if it has not been done within tile past five years. 

Investigate yard mains first, then sprinkler systems. 
WHEN FIRE PROTECTION CONTROL VALVES ARE 
CLOSED DURING INVESTIGATION PROCEDURES, 
FIRE PROTECTION IMPAIRMENT PRECAUTIONS 
OUTLINED IN CHAVI'ER 10 SHOULD BE FOLLOWED. 
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Large quantities of water are required for investigation 
and for flushing. It is important to plan in advance the saf- 
est means of disposal. Cover stock and machinery suscepti- 
ble to water damage, and keep equipment on hand for 
mopping up any accidental discharge of water. 

I n v e s t i g a t i n g  Y a r d  M a i n s  

Flow water through yard hydrants, preferably near the 
extremes of selected mains, to determine whether mains 
contain obstructive material.  Preferably connect two 
lengths of  21/2-in. (640-ram) hose to the hydrant. Attach 
burlap bags to free ends of the hose from which the nozzles 
have been removed to collect any material flushed out, and 
flow water long enough to determine condition of the main 
being investigat6d. I f  there are several sources of  water 
supply, investigate each independently,  avoiding any 
unnecessary interruptions to sprinkler protection. In 
extensive yard layouts, repeat the tests at several locations, 
if necessary, to determine general conditions. 

I f  obstructive material is found, all mains should be thor- 
ougldy flushed before investigating sprinkler systems. (See 
A-2-4.3.2, Flushing Procedure.) 

I n v e s t i g a t i n g  S p r i n k l e r  S y s t e m s  

Investigate dry systems first. Tests on several carefully 
selected, representative systems usually are sufficient to 
indicate general' conditions throughout tile plant. If, hov,'- 
ever, preliminary investigations indicate obstructing mate- 
rial, this would justify investigating all systems (both wet 
and dry) before outlining needed flushing operations. 
Generally, the system can be considered reasonably free of 
obstructing material if (a) less than 1/2 cup of scale is 
washed from the cross mains, (b) scale fragments are not 
large enough to plug a sprinkler orifice, and (c) a full 
unobstructed flow is obtained from each branch line 
checked. When other types of foreign material are found, 
judgment  is needed when considering tile system unob- 
structed. Obstruction potential is based on the physical 
characteristics and source of tile foreign material. 

In selecting specific systems or branch lines for investi- 
gating, consider: 

1. Lines found obstructed during a fire or during 
maintenance work. 

2. Systems adjacent to points of recent repair to yard 
mains, particularly if hydrant floss' shows material in the 
main. 

Tests should include flows through 21/2-in. (64-mm) fire 
hose directly from cross mains [Figures A-2-4.3.1(a) and 
(b)] and flows through l l/2-in. (38-ram) hose from repre- 
sentative branch lines. Two or three branch lines per sys- 
tem is a representative number of  branch lines wizen inves- 
tigating for scale accumulation. Should significant scale be 
found, investigation of additional branch lines is war- 
ranted. When investigating for foreign material (other than 
scale), tile number of branch lines needed for representa- 
tive sampling is dependent on the source and characteris- 
tic of the foreign material. 

Figure A-2-4.3.1 (a) Replacement of elbow at end of cross main with a 
flushing connection consisting of a 2-in. (50-ram) nipple and cap. 

N ippJe to 
Branch Line 

Elbow and Drop NJppla 
At tached for 
F lu lh ing 

F Iuth lng Cros, 
Connect ion Main 

u B t~'~ ng ~ 

HOSe Gate  Valve 

Hate 

Figure A-2-4.3.l(b) Connection of2~=-in. (64-mm) hose gate valve with a 
2-in. (50-mm) hushing and nipple and elbow to 2-in. (50-mm) cross main. 

I f  provided, fire pumps should be operated for tile large 
line flows, as maximum flow is desirable. Burlap bags 
should be used to collect dislodged material as is done in 
the investigation of yard mains. Each flow should be con- 
tinued until the water clears. (All a minimum of 2 to 3 rain. 
at full flow for sprinkler mains.) This should be sufficient to 
show the conditions of  the piping interior. 

Dry Pipe S y s t e m s  

Flood dry pipe systems one or two days before obstruc- 
tion investigations to soften pipe scale and deposits. Hav- 
ing selected tire test points of  a dry pipe system, close tile 
main control valve and drain the system. Clteck the piping 
visually with a flashlight while it is being dismantled. Attach 
hose valves and I I/2-in. (38-mm) hose to ends of  lines to be 
tested, shut these valves, and have air pressure restored on 
tile system and tile control valve reopened. Open tile hose 
valve on the end branch line, allowing the system to trip in 
simulation of normal action. An)' obstructions should be 
cleared from tile branch line before proceeding with fur- 
tiler tests. 

After flowing tile small end line, shut its hose valve and 
test tile feed or cross main by discharging water through a 
21/,~-in. (64-ram) fire hose, collecting any foreign material 
in a burlap bag. 

After tile test, tile d O, pipe valve should be internally 
cleaned and reset. Its control valve should be locked open 
and a drain test made. 
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Wet Pipe Systems 

Testing of wet systems is similar to that of dry systems 
except that the system must be drained after closing the 
control valve to permit installation of hose valves for the 
test. Slowly reopen tim control valve and make a small hose 
flow as prescribed for tile branch line, followed by the 
2t/2-in. (64-mm) hose flow for the cross main. 

In any case, if lines become plugged during tile tests, 
piping must be dismantled and cleaned, the extent of plug- 
ging noted, and a clear flow obtained from the branch line 
before proceeding further. 

Make similar tests on representative systems to indicate 
the general condition of tile wet systems througllout tile 
plant, keeping a detailed record ofwltat is done. 

Other Obstruction Investigation Methods 

Other obstruction investigation methods, suclt as ultra- 
sonic and X-ray examination, ltave been evaluated. 
Altltough these methods are successful at detecting 
obstructions, tile)" tend to be time-consuming and require 
direct access to sprinkler piping. For most situations, they 
are presently no more economical or practical than tile 
conventional flushing investigation method. 

Tile sources of the obstructing material should be deter- 
mined and steps taken to prevent further entrance of such 
material. This entails such work as inspection and cleaning 
of pump suction screening facilities or cleaning of private 
reservoirs. If recently laid public mains appear to be the 
source of the obstructing material, waterworks authorities 
should be requested to flush their system. 

A-2-4.3.2 Flushing Procedures. 

Yard Mains 

Yard mains should be thoroughly fluslted before flush- 
ing an)' interior piping. Flush yard piping through 
hydrants at dead ends of the system or through blow-off 
valves, allowing the water to run until clear. If  the water is 
supplied from more than one direction or from a looped 
system, close divisional valves to produce a high velocity 
flow tltrough each single line. A velocity of at least 10 ft/sec 
(3 rn/sec) is necessary for scouring the pipe and for lifting 
foreign material to an aboveground flushing outlet. Use 
the flow specified in Table A-2-4.3.2 or the maximum flow 
available for tile size of tile yard nmin being flushed. 

Connections from yard piping to sprinkler riser should 
be flushed. These are usually 6-in. (150-mm) mains. 
Although flow through a short, open-ended 2-in. (50-mm) 
drain may create sufficient velocity in a 6-in. (250-mm) 
main to move small obstructing material, tlm restricted 
waterway of the globe valve usually found on a sprinkler 
drain may not allow stones anti other large objects to pass. 
If  tile presence of large size material is suspected, a larger 
outlet will be needed to pass such material and to create 
the flow necessary to move it. Fire department connections 

on sprinkler risers can be used as flushing outlets by 
removing the clappers. Yard mains can also be fluslted 
through a temporary siamese fitting attached to tile riser 
connection before the sprinkler system is installed. [Figure 
A-2-4.3.2(a).] 

Sprinkler Piping 

Two methods are commonly nsed for flushing sprinkler 
piping: (1) the hydranlic method, and (2) the hydropneu- 
matic method. 

Tile hydraulic method consists of flowing water progres- 
sively from tile yard mains, sprinkler risers, feed mains, 
cross mains, and finally tile branch lines in tile same direc- 
tion in which it would flow during a fire. 

Tile hydropneumatic method uses special equipment 
and compressed air to blow a charge of about 30 gal 
(114 dm s) of water from tile ends of branch lines back into 
feed mains and down the riser, washing tile foreign mate- 
rial out of an opening at the base of the riser. 

Tile choice of method depends on conditions at the indi- 
vidual plant and the type of material installed. If examina- 
tion indicates the presence of loose sand, mud, or moder- 
ate amounts of pipe scale, tile piping can generally be 
satisfactorily flushed by tile hydraulic method. Where tile 
material is more difficult to remove and available water 
pressures are too low for effective scouring action, tile 
hydropneumatic method is generally more satisfactory. 
The hydropneumatic method should not be used with 
listed CPVC sprinkler piping. 

In some cases, where obstructive material is solidly 
packed or adheres tightly to tile walls of tile piping, tile 
pipe will have to be dismantled and cleaned by rodding or 
other means. 

Dr), pipe systems should be flooded one or two clays 
before flushing to soften pipe scale and deposits. 

Successful flushing by either the hydraulic or hydro- 
pneumatic method is dependent on establishing sufficient 
velocity of flow in the pipes to remove silt, scale, and other 
obstructive material. With the hydraulic method, water 
should be moved through the pipe at least at the rate of 
flow indicated in Table A-2-4.3.2. 

Table A-2-4.3.2 

Size of pipe Flow Size of pipe Flow 
in. (mm) gpm (dm3/min) in. (mm) gpm (dmS/min) 

3/4 (19) 10 (38) 31/2 (89) 180 (681) 
1 (25) 16 (61) 4 (100) 2,t0 (909) 
1 I/4 (32) 28 (106) 5 (125) 360 (1363) 
I t/2 (38) 38 (144) 6 (150)  750. (2839) 
2 (50) 60 (227) 8 (200) 1000  (3785) 
2t/2 (64) 90 (341) I0 (250) 1500  (5678) 
3 (76) 130 (492) 12 (300) 2000 (7571) 
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Wben flushing a branch line tbrougl.l the end pipe, suf- 
ficient water must be discharged to scour the largest pipe 
in the branch line. Lower rates of flow may reduce tile etfi- 
ciency of the flushing operation. To establish tile recom- 
mended flow, remove small end piping and connect hose 
to a larger sectiofi, if necessary. 

Where pipe conditions indicate internal or external cor- 
rosion, a section of tile pipe affected should be thorougidy 
cleaned to determine if tile walls of the pipe have seriously 
weakened. Hydrostatically test as outlined in NFPA 13, 
Standard for the lmtaUation of Sprinkler Systems. 

Pendent sprinklers should be removed and inspected 
until reasonably sure all are free of obstruction material. 

Painting the ends of branch lines and cross mains is a 
convenient method for keeping a record of those pipes that 
have been fushed. 

Hydraulic Method 

After tbe yard mains have been thoroughly cleaned, 
flush risers, feed mains, cross mains, and finally tile branch 
lines. In multistory buildings, systems should be flushed by 
starting at the lowest story and working up. Branch line 
flushing in an)' story may immediately follow tile flushing 
of feed and cross mains in that story, allowing one story to 
be completed at a time. Following this sequence will pre- 
vent drawing obstructing material into the interior piping. 

To flush risers, feed mains, and cross mains, attach 
2Y2-in. (64-mm) hose gate valves to the extreme ends of 
these lines [Figure A-2-4.3.2(b)]. Such valves usually can be 
procured from the manifold of fire pumps or hose stand- 
pipes. As an alternative, an adapter with 2Y2-in. (64-mm) 
hose thread and standard pipe thread can be used with a 
regular gate valve. A length of fire hose without a nozzle 
should be attached to the fushing connection. To prevent 
kinking of the hose and to obtain maximum flow, an elbow 
should usually be installed between tile end of the sprin- 
kler pipe and the hose gate valve. Attach tile valve and 
hose so that no excessive strain will be placed on tile 
tbreaded pipe and fittings. Support hose lines properly. 

Where feed and cross mains and risers contain pipe 
4-, 5-, and 6-in. (100-, 125-, and 150-mm) in diameter, it 
may be necessary to use a Siamese with two hose connec- 
tions to obtain sufficient flow to scour this larger pipe. 

Flush brancb lines after feed and cross mains have been 
thoroughly cleared. Equip tile ends of several branch lines 
with gate valves, and flush individual lines of the group 
consecutively. This will eliminate tile need for shutting off 
and draining tile sprinkler system to change a single hose 
line. The hose should be of 1Y2-in. (38-mm) diameter and 
as short as practicable. Branch lines may be flushed in any 
order that will expedite the work. 

Branch lines may also be flushed through pipe ! y~o-in. 
(38-mm) or larger extending through a convenient win- 
dow. If pipe is used, 45-degree fittings should be provided 

at the ends of branch lines. When flushing branch lines, 
hammering the pipes is an effective method of moving 
obstructions. 

Figure A-2-4.3.2(b) shows a typical gridded piping arrange- 
ment prior to flushing. The flushing procedure is as follows: 

1. Disconnect all branch lines and cap all open ends. 

2. Remove tile cap from tile east end of the south cross 
main, flush the main, and replace the cap. 

3. Remove tile cap from branch line 1, flush tile line, 
and replace the cap. 

4. Repeat Step 3 for tile remaining branch lines. 

5. Reconnect enough branch lines at tile west end of 
the system so that tile aggregate cross-sectional area of the 
brancb lines approximately equals the area of the north 
cross main. For example, three ll/4-in. (32-mm) branch 
lines approximately equal a 21/2-in. (64-mm) cross main. 
Remove tile cap from the east end of the north cross main, 
flush tile main, and replace tile cap. 

6. Disconnect and recap tile branch lines. Repeat Step 
5 but by reconnecting branch lines at the east end of the 
system and flushing the north cross main tbrougll its west 
e n d .  

7. Reconnect all branch lines and recap tile cross main. 
Verify that the sprinkler control valve is left in tile open 
and locked position. 

Hydropneumatie Method 

Tim apparatus used for hydropneumatic flushing con- 
sists of a hydropneumatic machine, a source of water, a 
source of compressed air, l-in. (25-mm) rubber hose for" 
connecting to branch lines, and 2Y2-in. (64-mm) hose for 
connecting to cross mains. 

Tile hydropneumatic machine [Figure A-2-4.3.2(c)] con- 
sists ofa  S0-gal (114-din s) water tank mounted over a 25-ft s 

3 (185-gal) (700-dm) compressed air tank. Tile compressed 
air tank is connected to tile top of tile water tank through 
a 2-in. (50-mm) lubricated plug cock. Tile bottom of tile 
water tank is connected through hose to a suitable water 
supply. The compressed air tank is connected through 
suitable air hose to either tile plant air system or a separate 
air compressor. 

To flush tile sprinkler piping, tile water tank is filled 
with water, tile pressure is raised to 100 psi (690 kPa) in 
tile compressed air tank, and the plug cock between tanks 
is opened to put air pressure on tile water. The water tank 
is connected by hose to the sprinkler pipe to be flushed. 
Then the lubricated plug cock on the discharge outlet at 
tile bottom of the water tank is snapped open, permitting 
tile water to be "blown" through the hose and sprinkler 
pipe by the compressed air. The water tank and air tank 
must be recharged after each blow. 

Outlets for discharging water and obstructing material 
from tile sprinkler system must be arranged. With tile clap- 
pers of dry pipe valves and alarm check valves on their 
seats and cover plates removed, sheet metal fittings can be 
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used for connection to 2V2-in. (64-mm) hose lines or for 
disclmrge into a drum. [Maximum capacity per blow is 
about 30 gal (! 14 dm3).] If the 2-in. (50-mm) riser drain is 
to be used, tlte drain valve should be removed and a direct 
hose connection made. For wet pipe systems with no alarm 
check  valves,  t he  r i se r  m u s t  be  t a k e n  a p a r t  j u s t  be low t h e  
d r a i n  o p e n i n g  a n d  a p la t e  i n s e r t e d  to p r e v e n t  f o r e i g n  
ma te r i a l  f r o m  d r o p p i n g  to t h e  base  o f  t he  r iser .  W h e r e  dis-  
m a n t l i n g  o f  a sec t ion  o f  t he  r i ser  for  this  p u r p o s e  is i m p r a c -  
tical, t h e  h y d r o p n e u m a t i c  m e t h o d  s h o u l d  no t  be  used .  

Before starting a flushing job, each sprinkler system to 
be cleaned must be studied and a schematic plan prepared 
showing the order of the blows. 

To determine that the piping is clear after it Ires been 
f l u s h e d ,  r e p r e s e n t a t i v e  b r a n c h  l i ne s  a n d  c ros s  m a i n s  
s h o u l d  b e  inves t iga t ed ,  u s i n g  b o t h  visual  e x a m i n a t i o n  a n d  
s a m p l e  f lush ings .  

I nd icator PO st 
Gate 
Valve ~ Flanged Reducing E lbow 

6 in. x 4 in. (1S3 rnm x 102 ram) 
8 in. x 4 in. (204  rnm x 102 ram) ~lTemporary) 

~ ~  2½ in. Fire Hose [/'." , 'J / ~ ~  / FI.o.w. through open hose 

4 in, 

" I , . - I  I I1 ,  ~ V o ,  F i r e O a p a r t m e n t  
II l ' ~ -  ~ 1  ~ ~-  c . . . . .  t i on  with 

clappers removed,  or  Ik I':  ,o.,.e itb 
~ft I "  : . ~  ~ F|a.ged 2 ~ i n .  hose 

. ~ ~ " " r  . ] ~  Spigot Piece connect ions 

Underg/-~'~- -- . . . .  d Mains I"' * :~IL~ 

I. Lubricated |dug cocks. 
2. Pipe connection between air and water tanks. This connection is open 

when flushing sprinkler system. 
3. Air pressure gauge. 
4. I-in. (25-ram) rubber hose (air type). Used to flush sprinkler branch 

lines. 
5. llose connected to source of water. Used to fill water tank. 
6. Ilose connected to ample source of compressed air. Used to supply 

air tank. 
7. Water tank overflow hose. 
8.21/2-in. pipe connection. When flushing large interior piping, connect 

woven jacket fire hose here and close I-in. (25-ram) plug cock hose 
connection (4) used for flushing sprinkler branch lines. 

9. Air tank drain valve. 

Figure A-2-4.3.2(c) ]lydropneumatic machine. 

Figure A-2-4.3.2(a) Arrangement for flushing branches from 
underground mains to sprinkler risers. 

Nipple and Cap 

Branch Line 

® 

Two Flexible Connections with 
Short Nipple Between 

North Cross Main ~,.. 
x \'~,, 

South Cross Main / ~ .  
Nipple and Cap 

N~pple end Cap 

f 

Figure A-2-4.3.2(b) Gridded sprinkler system piping. 

® 
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IL _ _ _ ~ ~ l I" F1!111 I 1  ,, ,, 
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)® 

Figure A-2-4.3.2(d) Schematic diagram of sprinkler system showing 
sequence to be followed when hydropneumatic method is to be utilize. 
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1. Branch Lines 

With the yard mains already flushed or known to be 
clear, tile sprinkler branch lines should be flushed next. 
Tile order of cleaning individual branch lines must be 
carefully laid out if an effective job is to be done. In gen- 
eral, flush tile branch lines starting with tire branch closest 
to the riser and work toward the dead end of the cross 
main. [Figure A-2-4.3.2(d).] The order  of  flushing the 
branch lines is shown by the circled numerals. In this 
example, the southeast quadrant is flushed first, then the 
southwest, next the northeast, and, last, tile northwest. 

Air hose 1 in. (25 ram) in diameter is used to connect the 
machine with tile end of the branch line being flushed. 
This hose air pressure should be allowed to drop to 85 psi 
(5.9 bars) (586 kPa) before the valve is closed. The result- 
ing short slug of water will have less friction loss and a 
higher velocity and hence do a more effective cleaning job 
than if the full 30 gal (114 dm s) of water is used. One blow 
is made for each branch line. 

2. Large Piping 

When flushing cross mains, completely fill tile water 
tank and raise ttle pressure in tile air receiver to 100 psi 
(690 kPa) (6.9 bars). Connect tile machine to tile end of the 
cross main to be flushed with no more than 50 ft (15.2 m) 
of 21/2-in. (64-mm) bose. After opening the valve, allow air 
pressure in tile machine to drop to zero. Two to six blows 
are necessary at each location, depending on tile size and 
length of the rhain. 

In Figure A-2-4.3,2(d), the numerals in squares indicate 
the location and order of the cross main blows. Since tile 
last branch line blows were west of tile riser, clean the cross 
main east of the riser first. Where large cross mains are to 
be cleaned, it is best, if practical, to make one blow at 38, 
one at 39, the next at 38, then at 39, alternating in this 
manner until the required number of blows has been made 
at each location. 

When flushing cross mains and feed mains, arrange the 
work so that the water will pass through a minimum of 
right-angle bends. In Figure A-2-4.3.2(d), blows at 38 
should be adequate to flush the cross mains back to tile 
riser. Do not attempt to clean the cross main from A to tile 
riser by backing out branch line 16 and connecting the 
hose to tile open side of the tee. I f  this were done, a con- 
siderable portion of the blow would pass northward up tile 
3-in. (76-mm) line supplying branches 34 to 37, and the 
portion passing eastward to the riser could be ineffective. 
When the size, length, and condition ofcross mains require 
blowing from a location corresponding to A, the connec- 
tion should be made directly to tile cross main correspond- 
ing to the 31/2-in. (89-mm) pipe so tltat tile entire flow 
would travel to tire riser. 

When fushing tttrough a tee, always flush the run of tee 
after flushing tile branch. Note the location ofblows 35, 36, 
and 37 in Figure A-2-4.3.2(d). 

Gridded systems may be flushed in a similar fashion. 
With branch lines disconnected and capped, begin by 
flushing the branch line closest to the riser [branch line 1 
in Figure A-2-4.3.2(b)] working towards the most remote 
line. Next fushed in Figure A-2-4.3.2(b) is the south cross 

main by connecting tile hose to tile east end. Flushing the 
north cross main involves connecting the hose to one end 

• while discharging to a safe location from tile other end. 

A-2-4.3.3 Obstruction Prevention Program 

1. Dry Pipe and Preaction Systems - -  Scale. 

(a) Dr)' pipe and preaction systems using noncoated fer- 
rous piping should be thoroughly investigated fi~r obstruc- 
tion from corrosion after they have been in service for 15 
years, 25 )'cars, and every 5 )'ears thereafter. 

(b) Keep dr)' pipe systems with noncoated ferrous pip- 
ing on air the year round, instcad of ahernately on air or 
water, to inhibit formation of rust and scale. 

(c) Use piping that has been galvanized internally for new 
dr), pipe and preaction sprinkler system installations. Fittings, 
couplings, hangers, and other appurtenances need not be gal- 
vanized. Copper or stainless steel piping is also acceptable. 

2. Flushing Connections. Sprinkler systems installed in 
accordance with recent editions of NFPA 13 should have provi- 
sions for flushing each cross main. Similarly, branch lines on 
gridded systems should be ~pable of being readily "broken" at 
a simple union or flexible joint. Owners of systems installed 
without these provisions should be encouraged to provide 
them when replacement or repair work is being done. 

3. Suction Supplies. 

(a) Screen pump suction supplies and maintain screens. 
Equip connections from penstocks with strainers or grids, 
unless tile penstock inlets themseh'es are so equipped. 
Pump suction screens of copper or brass wire tend to have 
less aquatic growth. 

. (b) Use extreme care when cleaning tanks and open res- 
ervoirs to prevent material from entering piping. Materials 
removed from the interior of  gravity tank during cleaning 
must not be permitted to enter tile discharge pipe. 

(c) Small mill ponds may require periodic dredging 
where weeds and other aquatic growth are inherent. 

4. Asian Clams. Effective screening of larvae and small 
size juvenile Asian clams from fire protection systems is 
very difficult. To date, no effective method of total control 
has been found. Such conditions may be difficult to achieve 
in fire protection systems. 

5. Calcium Carbonate. For localities suspected of having 
hard water, sample sprinklers should be removed and 
inspected )'earl)'. Paragraph A-2-4.3 outlines sprinkler 
locations prone to having deposits when hard water is a 
problem.  Sprinklers  found with deposits  should be 
replaced and adjacent sprinklers checked. 

6. Zebra Mussels. Several means of controlling tile Zebra 
mussel are being considered including moIluscides, ctdo- 
rines, ozone, shell strainers, manual removal,  robotic 
cleaning, water jetting, line pigging, sonic pulses, high volt- 
age electrical fields, and thermal  backwashing. It is 
believed that these controls may only need to be applied 
during spawning periods when water temperatures are 
between 57"F and 61OF (14"C and 16°C) and veligers are 
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presen t .  Several  s i l icon-grease based  coat ings  are  also 
being investigated for use within p ip ing  systems. 

While it appears  that the use of  molluscides may present  
tile most effective means of  controlling the mussel, these 
chemicals are costly. It is believed that chlorination is tile best 
available short-term treatment,  but there are problems asso- 
ciated with tile use of  chlorine, including strict Environmen- 
tal Protection Agency regulations on tile release of  chlorine 
into lakes and streams. The  use of  nonselective poison such as 
chlorine in tile amounts required to kill the mussels in large 
bodies of  water could be devastating to entire ecosystems. 

To  provide  an effective means of  control  against  zebra 
mussels in fire protect ion systems, control  measures  must 
be appl ied  at the water source, instead of  within the p iping 
system. Effective controls for growth of  the zebra mussel 
within fire protect ion systems may include: 

• Selecting a water  source that is not subject to infestation. 
This  may include well, potable,  o r  p re t rea ted  water.  

• I m p l e m e n t i n g  a water  t r ea tmen t  p r o g r a m  that  may 
include biocides, elevated pH,  or  both.  

• Imp lemen t ing  a water  t rea tment  p rog ra m to remove 
oxygen ,  which ensures  cont ro l  o f  biological  g rowth  
within piping.  

• Relying on a tight system approach  to den}' oxygen and 
nutr ients  that are  necessary to suppor t  growth.  

A-3-3.2.2 Ti le  intent  o f  this p a r a g r a p h  is to ascertain 
whether  tile system will retain its integri ty unde r  fire con- 
ditions. Minimum leakage existing only u n d e r  test pres- 
sure is not cause for repair .  

18 inches (457 mm) ~ 

Thrust block against ! 
undisturbed soil 

5mall stones 
for drainage Hydrant connection valve 

block 

Flat stone or concrete 

Figure A-4-2.2(a) Typical hydrant connection. 
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Grade -27 3/8" (X 24 3/8"'}_ 
F~-  1 3/8" 

24" Trench 
(Minimum) 

Figure A-4-2.2(b) "Flush type hydrant. 

. • i t  

o r Nozzle 

Contro 

ConcretePletform 1 I  I] "" 
and Valve Pit ~ l  I~ II "~ 

Post Indicator Valve Drain Valve 

,ntrol Valve~ 
. . •  

Monitor Nozzle 

! , .  , ~ e s t l e  

,,,., 

Post Indicator Valve/- ~"-Drain Valve 

Figure A-4-2.3(a) Standard monitor nozzles. Gear control nozzles are 
also satisfactory. 

~=pMon i to r  Nozzle 
%~Mon i t  or Nozzle ._ ~ 

. f T f i - - ~ i - - i - i i - - - " l  / : '  [i II III .W'~e ~o. or 
t~(t I i I /I [Pos ts  to Extendl ;i IlYlronPipe 
~_lj~.___~B.~low~rost I/ II III .Loose S,one or Grave' ~I-~ +,.e II II III .~'toTacilitate Drainage 

/ Control Valve .tp~+,J4 ~...~. ,. 
Drain Valve (Inside Screw • -'r ~-----t~ -- ~:' . • ,- e ~ ~ . .  , """Drain Valve /yP ~ Post Indicator Valve 

Figure A-4-2.3(b) Standard monitor nozzles, alternative arrangement. 
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/ 
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Figure A-4-2.4 Dry barrel hydrant. 
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FigUre A.4.2.5 Wet barrel hydrant. 
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Minimun~ 6-in. 
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Plan 
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Note: For SI Units: I in. = 25.4 mm. 

Figure  A-4-2.6 Wal l  hydrant .  

A - 4 - 2 . 8  H o u s e / H y d r a n t  H o u s e .  Desirable optional equip- 
ment to be included in hose house equipment is as follows: 

1 - Fire axe with brackets 
1 - Crow bar  with brackets 
2 - Hose and l adder  straps 
2 - Electrical batter) '  hand  lights 

A-4-3.2.3 An)' flow in excess o f  that th rough  the nmin 
dra in  connection is considered to be significant. 

A-4-4.1.1 Full flow tests of  unde rg ro tmd  piping can be 
accomplished by methods  including but  not l imited to flow 
th rough  yard  hydran ts  or  fire d e p a r t m e n t  connect ions 
once the check vah'e has been removed.  

A-4-5.3.2 The  intent o f  this section is to maintain ade-  
quate space for use of  hydrants  dur ing  a fire emergency.  
"Ilte amount  of  space needed will depend  on the configura- 
tion as well as the type and size ofaccessory equipment,  such 
as bose, wrenches, and other devices that may be used. 

A-5-1.2 Types  o f  centrifugal fire pumps  include single 
and muhistage units of  horizontal  or  vertical shaft design.  
Listed fire pumps  have ra ted capacities of  25 gpm to 5000 
gpm with net pressure  range  from approx imate ly  40 psi to 
400 psi (2.75 - 27.6 bars). 

(a) Horizontal Split Case. This p u m p  has double  suction 
impel ler  with inboard and ou tboard  bear ing  and is used 
with positive suction supply.  A variation o f  this design may 
be moun ted  with tile shaft in a vertical plane. 

(b) End Suction and Vertical In-Line. This  p u m p  can 
have ei ther  a horizontal  or  vertical shaft with a single suc- 
tion impeller ,  single bear ing  at the drive end.  

(c) Vertical Shaft Turbine Type. This p u m p  has mult iple  
impellers  and is suspended  from the p u m p  head by a col- 
unto pipe that also serves as a suppor t  for tile shaft and  
bearings.  This p u m p  is necessary wbere  a suction lift is 
required,  such as from an u n d e r g r o u n d  reservoir ,  well, 
river, or  lake. 
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P 

Figure  A-4-2.8(b) Steel house  o f  compact  d imens ions  for  instal lat ion 
over a pr ivate  hydran t .  House  is shown closed. Top  lifts up  and  doors  

on f ront  side open  for  comple te  accessibil i ty.  

F igure  A-4-2.7 H y d r a n t  with mon i to r  nozzle. 

F igure  A-4-2.8(c) This  type o f  hose  house  can  be insta l led on 
legs as i l lus t ra ted o r  insta l led on  a wall near ,  but  not  d i rect ly  

over, a pr ivate  hydran t .  

F igure  A-4-2.8(a) House  of  five-sided des ign  for  instal lat ion 
over a pr ivate  hydran t .  
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2 5 - 6 0  INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE PROTECTION SYSTEMS 

22 33 170 

123 1 

125 18 37 

1B 2 

37 40 6 20 17 13 14 7 8 7 32 63 29 13 17 20 

35 41 31 

44 46 48 54 50 52 42 131 

22 18 78 

23 

40 68 16 22 

IA Casing, Lower llalf 
IB Casing. Upper Ilalf 
2 Impeller 
6 Shaft, Pump 
7 Ring, Casing 
8 Ring, Impeller 

13 Packing 
14 Sleeve, Shaft 
16 Bearing, Inboard 
17 Gland 
18 Bearing, Outboard 
20 Nut, Shaft Sleeve 
22 Locknut 

The numbers shown on this drawing do 

23 Base Plate 
29 Ring. Lantern 
31 llousing. Bearing, Inboard 
32 Key, Impeller 
33 llousing, Bearing, Outboard 
35 Cover, Bearing, Inboard 
37 Cover, Bearing. Outboard 
40 Deflector 
41 Cap, Bearing. Inboard 
42 Coupling tlalf, Driver 
44 Coupling tlalf, Pump 
46 Key, Coupling 

48 Bushing, Coupling 
50 Locknut, Coupling 
52 Pin, Coupling 
54 Washer, Coupling 
63 Bushing, Stuffing Box 
68 Collar, Shaft 
78 Spacer, Bearing 

123 Cover, Bearing End 
125 Cup, Grease 
127 Piping. Seal 
131 Guard, Coupling 
170 Adapter, Bearing 

not necessarily represent standard part numbers in use by any manufacturer. 

Figure A-5-1.2(a) (Part One) Impeller Between Bearings, Separately Coupled, Single Stage Axial (tlorlzontal) Split Case. (Courtesy of 
llydraulic Institute Standards for Centrifugal, Rotary and Reciprocating Pumps, 14th Edition, llydraulic Institute, Cleveland, Oil.) 
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19 40 14 17 13 2 9 7 1 3 8 3 2 2 7 1 1  

f 

II I) 
30 

1 Casing 17 Gland 
2 Impeller 19 Frame 
6 Shaft 24 Nut, Impeller 
9 Cover, Suction 25 Ring. Suction Cover 

11 Cover. Stuffing Box 27 Ring. Stuffing Box Cover 
13 Packing 29 Ring. Lantern 
14 Sleeve. Shaft 
The numbers represented on this drawing do not necessarily represent standard part numbers in use by any manufacturer. 

30 Gasket, Impeller Nut 
32 Key, Impeller 
38 Gasket, Shaft Sleeve 
40 Deflector 
71 Adapter 
73 Gasket 

Figure A-5-1.2(b) Overhung Impeller, Close Coupled, Single Stage, End Suction- (Courtesy of llydraulic Institute Standards 
for Centrifugal, Rotary and Reciprocating Pumps, 14th Edition, Ilydraulic Institute, Cleveland, Oil.) 
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2 Impeller 
6 Shaft, Pump 
8 Ring, Impeller 

I0 Shaft, Ilead 
12 Shaft, Drive 
13 Packing 
17 Gland 
29 Ring, Lantern 
39 Bushing, Bearing 
55 Bell, Suction 
63 Bushing, Stuffing Box 
64 Collar, Protecting 
66 Nut, Shaft Adjusting 
70 Coupling, Shaft 
77 Lubricator 
79 Bracket, Lubricator 
83 Stuffing Box 
8.t Collet, Impeller Lock 
85 Tube, Shaft Enclosing 

101 Pipe, Cohtmn 
103 Bearing, Line Shaft, Enclosed 
183 Nut, l"ubing 
185 Plate, Tension, Tubing 
187 Ilead, Surface Discharge 
189 Flange, Top Column 
191 Coupling, Column l'ipe 
193 Retainer Bearing, Open 

Lineshaft 
195 Adapter. Tubing 
197 Case. Discharge 
199 Bowl. Intermediate 
203 Case. Suction 
009 Strainer 
211 Pipe, Suction 

~ 6 6  

( ~  II lO  

II 
© 

8 3  

13 

~ 101' 

103' 
85' 

t 191' 193 
39 

195 ,  

,~ 197 • 
6 • 

39 

8 4  

2 

8 

39  

39  

39 
55 

39 

Open Lineshaft Type 
Semi-Open Impeller 

Enclosed Lineshaft  T y p e  
Enclosed Impel ler  

Tile cross-sectkmal drawings illustrate tile largest possible number of parts in their proper relationship and a few construction modifications but do not nec- 
essarily" represent recommended design. 

Figure A-S-I.2(e) Turbine Type, Vertical, Muhi-Stage, Deep Well. (Courtesy of Ilydraulic Institute Standards for Centrifugal, 
Rotary and Reciprocating Pumps, 14th Edition, llydraulic Institute, Cleveland, OIL) 

1992 Edition 



APPENDIX A 25-63  

A-5-1.8 Controllers  include air-, hydraulic-,  o r  electric- 
ope ra t ed  units. These  units may take power  from the 
energy source for their  operat ion,  or  the power  may be 
obtained elsewhere. Controllers  used with electric power  
sources may apply  the source to the dr iver  in one (across- 
tfie-line) or  two (reduced voltage or  current)  steps. Con- 
trollers may be used witlt automatic  and  manual  transfer  
switches to select the available electric power  source when 
more  than one is provided.  

A-5-3.3.1 Method (c) test p rocedure  is not r ecommended ,  
for it does not test the adequacy of  the suction supply to 
ttte water supply to p u m p  suction (see 5-I.5). 

A-5-3.5.2 When compar ing  test plot with original accep- 
tance test plot, it should be recognized tltat tile acceptance 
test plot  could exceed the min imum acceptable  p u m p  
requirements  as indicated by tim pump  rated characteris- 
tics. Wltile a lessening of  ou tput  is a mat ter  of  concern,  tltis 
condit ion must be evaluated in tire ligltt of  meet ing the 
pump  ra ted  cttaracteristics. 

A-5-5.1 It is most impor tan t  to provide  p rope r  bear ing 
lubrication and to keep bearings clean. Some bearings are 
the sealed type, requir ing  no rclubrication. Couplings with 
rubber  dr ive parts do  not require  lubrication; o ther  types 
general ly do. "Fhe following practices are  r ecommended :  

(a) Clean lubr icant  fittings before  re lubr ica t ing  with 
grease. 

(b) Use p rope r  amount  of  lubricant. Too  much results in 
churning,  causing excessive power loss, and overheating. 

(c) Use correct  lubricant.  

Eng ine  Main tenance .  Keep engines  clean, dry,  and  
well lubricated.  Maintain tile p r o p e r  oil level in the crank- 
c a s e .  

Battery Maintenance .  Use only distilled water  in bat- 
tery cells. Keep plates submerged  at all times. 

The  automatic  feature of  a bat tery charger  is not a sub- 
sti tute for p r o p e r  main tenance  o f  bat tery and charger .  
Periodic inspection will ensure  tlmt the charger  is opera t -  
ing correctly, the water level in the bat tery is correct,  and  
the battery is holding its p r o p e r  charge.  

Fuel  Supp ly  Maintenance.  Keep the fuel s torage tank 
at least two-tltirds full. Fuel should be mainta ined free of  
water  and  foreign material  by dra in ing  water and  foreign 
material  annual ly front the tank sump.  This would require  
dra in ing  approximate ly  5 gallons. 

T e m p e r a t u r e  Maintenance .  T e m p e r a t u r e  o f  the p u m p  
room,  p u m p  house, or  area  where engines are  installed 
should never be less than tbe min imum recommended  by 
the engine manufacturer .  Follow the manufacturer ' s  rec- 
ommenda t ions  for water and  oil heaters.  

Table A-5-2.2 Weekly Observations 

Before Pump Is Run 

Horizontal Pumps. I. Check drip pockets under packing glands for proper drainage. Standing water 
in drip pockets is tile most common cause of bearing failure. 

2. Check packing adjt, stment--should have approximately one drop per second to 
keep packing lubricated. 

3. Observe suction and discharge gauges. Readings Ifigher titan suction pressure 
indicate leakage back from system pressure through either the fire pump or 
jockey pump. 

Table A-5-3.2.4 Weekly Observations 

While Pump Is Running 

Horizontal Pumps 1. 

Vertical l'umps 

Diesel Engines 

Read suction anti discharge gauges--difference between these readings will indi- 
cate churn pressure, which should match churn pressure as shown on fire pump 
name plate. 

2. Observe packing glands for proper leakage for cooling of packing. 
3. Observe discharge from casing relief valve--adequate flow will keep pump case 

from overheating. 
1. Read discharge gauge--add distance to water level in feet divided by 2.31 = psi. 

"Illis total should match churn pressure as shown on fire pump name plate. 
2. Observe packing gland for proper leakage for cooling of packing. 
3. Observe discharge from casing relief valve--adequate flow will keep pump case 

from overheating. 
1. Observe discharge of cooling water from heat exchanger--if not adequate check 

strainer in cooling system for obstructions. If still not adequate adjust pressure 
reducing valve for correct flow. 

2. Check engine instrument panel for correct speed, oil pressure, water tempera- 
ture, ammeter charging rate. 

5. Check battery terminal connections for corrosion and clean, if necessary. 
After pump has stopped running check intake screens, if present, change diesel 
system pressure recorder chart, and rewind if required. 
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"+ A P P E N D I X  A 2 5 - 6 5  

A-6-1.1 Types of storage tanks include wood and steel 
ground level and gravity (elevated) tanks, steel pressure 
tanks, and embankment supported fabric tanks. 

(a) Steel or wooden gravity (elevated) tanks range in size 
from 5,000 to 500,000 gal (steel) or 5,000 to 100,000 gal 
(wood) and are generally on 75 to 150 ft towers. They pro- 
vide water directly to sprinklers or standpipe systems. 

(b) Steel suction tanks providing water for fire pump 
installations. The tanks are at ground level and range from 
50,000 to 1,000,000 gal in size. 

(c) Steel pressure tanks provide water directly to sprin- 
kler or standpipe systems. Limited in size (they are rarely 
larger than 9,000 gal) the tank is kept two-thirds fifll of 

water and then is pressurized with air to 75 psi. For large 
supplies, more than one tank is use¢l. 

(d) Embankment supported fabric tanks are use¢l as suc- 
tion sources for fire pumps.  They range in size from 
100,000 to 1,000,000 gal. Generally, the tank is composed 
of a liner with an integral flexible roof and is designed to 
be supported by an excavation or earthen berm. 

A-6-2.1 More frequent inspections should be made where 
extreme conditions, such as freezing temperatures or arid 
climate, may increase the probability of adversely affecting 
the stored water. 

A-6-2.2 Lightning protection systems, where provided, 
should be inspected, tested, and maintained in accordance 
with NFPA 78, Lightning Protection Code. 
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I Mercury 
Catcher 

Not a Standard 
pert of equipment. 
Install when nec- 
essary to prevent 
blowing out 
of mercury. 

l _ 
G E u g ",N 

o not um br 
JT~ for connections to j 

~ ~ ~ l ~  Mercury P o t . 1  

Mercury levtl when • 
pres=ure it on gage, 

!STANDARD MARKING FOR 
MERCURY POT COVER 

.A 

Make plpe (C) as 
short as possible 
without air-pockets. 
If another valve is 
placed in this pipe 
near the tank.flint 
It should be a 1-in. 
O.S. & Y.  gate 
padlocked open. 

G ~ & k °  s.mY" 

~ _  l-in. Galv.Cj~ 
Iron pipe. I I 

For marking on cover, see J 
~:~Of~Jll-size sketch above. [ J 
;I ~ ~r-~ Before admitting water, 
:li, l:+".-~fm with mercu~ to I 
;~t'OA/ graduation corresponding 

~ L ~  with full water level in tank. 
~ o = E ~ y .  in Double Plug. CL~ 

Mercury Pot 

For SI Units:  1 in. = 25.4 ram;  1 ft = 0.30.18 m.  

F i g u r e  A-6-3.1 M e r c u r y  gauge .  
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25-66 INSPECTION, TESTING, AND MAINTENANCE OF WATER-BASED FIRE PROTECTION SYSTEMS 

A-6-3.1 Testing of listed mercury gauges as shown in Fig- 
ure A-6-3.1. 

(a) Overflow the tank. 

(b) Close valve "F." Open test cock "D." The mercury 
should drop quickl), into the mercury pot. I f  it does not, 
there is an obstruction that must be removed from the pipe 
or pot between the test cock and the gauge glass. 

(c) If  the mercury does lower at once as it should, close 
cock "D" and open valve "F." If the mercury responds 
immediately and comes to rest promptly opposite the 
"FULL" mark on the gauge board, the instrument is func- 
tioning properly. 

(d) If the mercury column does not respond promptly 
and read correctly during the above test, there are proba- 
bly air pockets or possibly obstructions in the water con- 
necting pipe. Open cock "D." Water should flow out forc- 
ibly. Permit water to flow through cock "D" until all air is 
expelled and rusty water from the tank riser appears. 
Then close "D." The gauge should now read correctly. If  
air separates from the water in the 1-in. (25.4-mm) pipe 
due to being enclosed in a buried tile conduit with steam 
pipes, the air can be automatically removed by installing a 
3/4-in. (19-mm) air trap at the high point of the piping. The 
air trap can usually be best installed in a tee connected by 
a short piece of pipe at "E" with a plug in the top of the tee 
so that mercury can be added in the filttlre, if necessary, 
without removing the trap. If there are inaccessible pock- 
ets in the piping, as when below grade or under concrete 
floors, the air can be removed only through petcock "D." 

(e) If, in test (d), the water does not flow forcibly 
through cock "D," there is an obstruction that must be 
removed from the outlet of the test cock or from the water 
pipe between the test cock and the tank riser. 

(f) If  there is water on top of the mercury column in the 
gauge glass, it uses inaccurate readings and must be 
removed. First lower the mercury into the pot as in test (b). 
Close cock "D" and remove plug "G." Open valve "F" very 
slowly causing mercury to rise slowly and water above it to 
drain through "G." Close valve "F" quickly when mercury 
appears at "G," but have a receptacle ready to catch any 
mercury that may drain out. Replace plug "G." Replace 
any escaped mercury in the pot. 

(g) After testing, leave valve "F" open, except as noted 
in the following: 

If  found necessary to prevent forcing mercury and water 
into the mercury catcher, the controlling valve marked "F" 
may be closed when filling the tank, but should be left 
open after the tank is filled. For cases when the gauge is 
subjected to continual fluctuation of pressure, it may be 
necessary to keep the gauge shut off except when reading. 
Otherwise it may be necessary to frequently remove water 
from the top of the/mercury column as in (t) above. 

A-6-3.4 The manufacturer's instructions should be con- 
suited for guidance on testing. In some situations, it may 
not be possible to test the actual initiating device. In these 
cases, only the circuitry should be tested. 

A-6-3.5 See A-6-3.4. 

A-6-3.6 See A-6-3.4. 

A-6-4.11 Where detailed manufacturer's instructions are 
not available, tile following general maintenance guidelines 
should be followed: 

(a) Flush out the water circulating pipe and heater in 
the fall before the beating season starts and about monthly 
during tile heating season, depending upon the rate of 
sedimentation. After flushing, make sure that all valves are 
wide open and the drain valve closed. 

(b) In the fall, check the adjustment of relief valves, 
steam regulators, pressure-reducing valves, thermostats, 
and safety pilots. 

(c) At the end of the heating season, clean and overhaul 
heaters, traps, strainers, and other accessories. Take apart 
and replace gaskets of steam, electric, and hot-water heat- 
ers. Wire brush the steel or iron beating surfaces of coal-, 
fuel oil-, or gas-fired heaters, and coat with oil. Follow 
manufacturer's instructions regarding lubrication. 

(d) Have gas-fired or oil-fired heaters serviced and 
inspected by a service organization during the summer. 

(e) Every five years, usually when repainting the tank, 
disassemble radiator heaters and clean out all pipes. 
Replace badly corroded pipe with copper water tubing or 
brass (85 percent copper) or cast iron pipe. 

(D Every five ),ears, clean the exterior of steam coils that 
are used to heat suction tanks. Steel or iron coils should be 
taken apart and cleaned inside. Replace seriously corroded 
coils with copper tubing or brass (85 percent copper) pipe. 

(g) Coil-type gas beaters may require periodic removal 
of scale or lime deposits, since some solids exist in most 
water supply systems. As the water is heated, these solids 
tend to drop out. This condition can normally be detected 

• when a change of approximately 5*F (2.8°C) in the normal 
temperature rise through the heater occurs. This scale is 
comparatively easy to remove if cleaned before the coils 
become clogged. Special solvents are available for tiffs pur- 
pose. Manufacturers of approved coil-type water heaters 
have a preventive maintenance system for deliming. Their 
recommendations should be followed. 

A-6-4.16 Repainting should be done only on dry Surfaces 
thoroughly cleaned of all loose paint, rust, scale, or other 
surface contamination. 

All interior surfaces of steel tanks exposed to water 
immersion or tile vapor phase zone above the high water 
level should be cleaned by Near White Blasting per Steel 
Structures Painting Council (SSPC)-SPI0 or Pickling per 
SSPC-SP8 and primed in accordance with the requirements 
for Inside Painting System No. 2 (wash primer per SSPC-FI'3 
plus one coat of vinyl per SSPC - Paint No. 9) or Inside Paint 
System No. 4 (one coat of vinyl paint per Bureau of Reclama- 
tion Specification VR-3) ofA~,~,q, VA Standard D 102. 

All exterior surfaces and inside dry surfaces (ped'cstal 
tanks) should be cleaned by commercial blasting per SSPC- 
SP6 or Pickling per SSPC-SP8 and primed with one coat of 
red lead alkyd per Type II or III of Federal Specification 
Tr-P-86 or a suitable proprietary primer, all in accordance 
with tile requirements for Outside Paint System No. 1 of 
AWWA Standard D 102. 
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The appropriate primers for other interior and exterior 
paint systems should be permitted to be used, provided permis- 
sion is first obtained from the authority having jurisdiction. 

During repainting, all weld seams, unprimed margins, 
and an), areas on 'which the primer (if pre-primed) has 
been damaged should be cleaned and patch primed with 
the same primer. 

All finish coat painting for interior (wet) surfaces should 
be in accordance with tile requirements for Inside Paint 
Systems No. 2 or No. 4 of AWWA Standard Dl02, utilizing 
tile same basic system throughout. For System No. 2, one 
complete field coat of vinyl per SSPC - Paint No. 9 and two 
complete coats of vinyl aluminum per SSPC - Paint No. 8 
should be used to provide a minimum total system dr)' film 
thickness of 4.5 mils (112 microns). As an alternate, the two 
final coats shall be permitted to be white vinyl per Bureau 
of Reclamation Specification VR-3 to provide a minimum 
total system dr}' film thickness of 5.0 mils (125 microns). A 
5.0-rail (125-micron) minimum total thickness with one 
additional coat should be permitted to be specified by tile 
purchaser. For System No. 4, three complete field coats in 
contrasting colors ofvinyl paint per Bureau of Reclamation 
Specification VR-3 should be used to provide a minimum 
total system dry film thickness of 6.0 mils (150 microns). 

All exterior and inside dr}' finish coat painting should be 
in accordance with tile requirements for Outside Paint Sys- 
tem No. l of AWWA Standard DI02 utilizing two coats of 
aluminum or alkyd enamel in a color as specified by the 
purchaser t o  provide a minimum total system dry film 
thickness of 3.5 mils (87 microns) for aluminum finishes 
and 4.5 mils (112 microns) for alkyd enamels. As provided 
by Outside Paint System No. 4 of AWWA Dl02, the pur- 
chaser should be permitted to specify an extra complete 
coat of primer for a total minimum system dry film thick- 
ness of 5.0 mils (125 microns) for aluminum finishes and 
6.0 mils (150 microns) for alkyd enamels for the more 
severe atmospheric exposures. 

Other finish coats should be permitted to be used, pro- 
vided they are compatible with the primers and provided 
permission is first obtained from tile authority having 
jurisdiction. 

Painting Application. All painting should be accom- 
plished in accordance with tile appropriate requirements 
of Steel Structures Painting Council Paint Application Specifica- 
tion No. 1 (Shop, Field and Afaintenance Painting). 

A-7-1.1 Insulation acting in lieu ofwater spray protection 
is expected to protect a vessel or structure for the duration 
of tile exposure. For structural members, the irlsulation is 
to prevent the temperature from exceeding 850°F (454°C); 
for vessels, 650°F (393°C). If  tile insulation is found to be 
missing, the exposure protection for the structure or vessel 
is lost, regardless of water spray protection or insulation on 
other surfaces. To reestablish ttle proper protection, the 
insulation should be replaced or the water spray protec- 
tion, at tile appropriate density, should be extended. 

A-7-1.2 Water spray fixed systems are most commonly 
used to protect processing equipment and structures, flam- 
mable liquid and gas vessels, piping, and equipment such 
as transformers, oil switches, and motors. They have also 
been shown to be effective on many combustible solids. 

A-7-2.1 Water spray systems may use fixed temperature, 
rate-of-rise, rate-compensation fixed temperature, optical 
devices, flammable gas detectors, or prodt,cts of combus- 
tion detectors, and manual means to initiate water flow. 

A-7-2.3 There are two types of gtrainers. Pipeline strain- 
ers are used in water supply connections. These are capa- 
ble of removing from the water all solids of sufficient size 
to obstruct the spray nozzles [normally I/a-in. (3.2-mm) 
perforations are suitable]. Pipeline strainer designs should 
incorporate a flushout connection or should be capable of 
flushing through tile main drain. 

Individual strainers for spray nozzles, where needed, are 
capable of removing from the water all solids of sufficient 
size to obstruct that spray nozzle they serve. 

A-7-2.5 Tile selection of the type and size of spray nozzles 
was made with proper consideration given to such factors 
as physical character of the hazard involved, draft or wind 
conditions, material likely to be burning, and tile general 
purpose of tile system. 

Itigh velocity spray nozzles, generally used in piped 
installations, discharge in tile form of a spray filled cone. 
Low velocity spray nozzles usually deliver a much finer 
spray in the form of either a spray filled spheroid or cone. 
Dt, e to differences in size of orifices or waterways in tile 
various nozzles and the range of water particle sizes pro- 
duced by each type, nozzles of one type cannot ordinarily 
be substituted for those of another type in an individual 
installation without seriously affecting fire extinguishment. 
In general, tile higher tile velocity and tile coarser tile size 
of water droplets, thegreater the effective "reach" or range 
of the spray. 

Another type of water spray nozzle uses the deflector 
principle of tile standard sprinkler. Tile angle of the spray 
discharge cones is governed by the design of the deflector. 
Some manufacturers make spray nozzles of this type indi- 
vidually automatic by constructing them with heat respon- 
sive elements as used in standard automatic sprinklers. 

A-7-4.4 The operation of the water spray system is 
dependent on the integrity of the piping, which should be 
kept in good condition and free of mechanical damage. 
Tile pipe should not be used for support of ladders, stock, 
or other material. When piping is subject to a corrosive 
atmosphere, a protective corrosion-resistant coating should 
be provided and maintained. When tile age or service con- 
ditions warrants, an internal examination of the piping 
should be made. When it is necessary to flush a part or all 
of the piping system, this work should be done by sprinkler 
contractors or other qualified workers. 

A-7-4.4.1 Rubber gasketed fittings in the fire areas are 
inspected to determine that they are protected by the 
water spray or other approved means. Unless properly 
protected, fire could cause loss of tile rubber gasket follow- 
ing potentially excessive leakage in a fire situation. 

A-7-4.4.2 Hangers and supports are designed to support 
and restrain tile piping from severe movement when tile 
water supply operates and to provide adequate pipe slope 
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for drainage of water from the piping after tile water spray 
system is shut down. Hangers should be kept in good 
repair. Broken or loose bangers may put undue strain on 
piping and fittings, cause pipe breaks, and interfere ~dth 
proper drainage of the pipe. Broken or loose hangers 
should be replaced or refastened. 

A-7-4.5(A) Systems need inspection to ensure water spray 
nozzles will effectively discharge water unobstructed onto 
surfaces to be protected from radiant heat (exposure pro- 
tection) or onto faming surfaces to extinguish or control 
combustion. Factors affecting the proper placement of 
water spray nozzles include the following: 

(a) Changes or additions to the protected area that 
obstruct existing nozzles or require additional coverage. 

(b) Removal of equipment from the protected area that 
results in nozzle placement at excessive distances from the 
hazard. 

(c) Mechanical damage or previous flow tests that bave 
caused nozzles to be misdirected. 

(d) A change in the hazard being protected that requires 
more or different nozzles to provide adequate coverage. 

Spray nozzles may be placed in an)' position necessary to 
obtain proper coverage of the protected area. Positioning 
of nozzles with respect to surfaces to be protected, or to 
fires to be controlled or extinguished, should be guided by 
the particular nozzle design and the character of water 
spray produced. ' In positioning nozzles, care should be 
taken that water spray does not miss the targeted surface 
and reduce tile efficiency or calculated discharge rate. 

A-7-4.7.2 Each post indicator valve should be opened 
until spring or torsion is felt in the rod, indicating that the 
rod has not become detached from the valve. Valves 
should be backed one-quarter turn from the wide-open 
position to prevent jamming. 

A-7-4.9 Mainline strainers should be removed and 
inspected for damaged and corroded parts at least ever), 
five years. 

A-7-5.3.1 (a) Some detection circuits may be deliberately 
desensitized in order to override unusual ambient condi- 
tions. In such cases, tile response in 7-5.3.1 may be 
exceeded. 

(b) Testing of integrating tubing systems may be related 
to this test by means of a standard pressure impulse test 
specified by the listing laboratory. 

(c) One method of testing heat detection uses a radiant 
heat surface at a temperature of 300°F (149°C) and a 
capacity of 350 watts at a distance of 1 but not more than 
2 in. (50-ram) from the nearest part of the detector. This 
method of testing with an electric test set should not be 
used in hazardous locations. Other test methods may be 
employed, but tile results should be related to tile resuhs 
obtained under these conditions. 

A-8-3.10 Proportioning systems may or may not include 
foam concentrate pumps. If  pumps are part of tile propor- 
tioning system, the driver, pump, and gear reducer should 
be checked in accordance with the manufacturer's recom- 
mendations and may include lubrication, fuel, filters, oil 
levels, clutches, etc. 

A-8-3.10.2 Liquid Tank Full. In some cases, an adequate 
supply of foam liquid may not be a full tank. This is partic- 
ularly true of foam liquid stored in nonmetallic tanks. If  
liquid is stored in metallic tanks, the proper liquid level 
should be one-half tile way up into tile expansion dome. 

A-8-3.10.3.1 C A U T I O N :  Al though u n d e r  normal  
standby conditions this type of  proport ioning system 
should not be pressurized, some installations will allow for 
inadvertent  pressurization. Remove pressure before 
inspection. 

A-8-3.10.3.2 B ladder  Tank P r o p o r t i o n e r s .  When 
inspecting for liquid tank full, follow the manufacturer's 
instructions. If  checked incorrectly, tank sight gauges may 
indicate a full tank when the tank is empty of foam liquid. 
Some foam liquids, due to tbeir viscosity, may not indicate 
true levels of foam liquid in the tank when checked via tile 
sight glass. 

CAUTION: Depending upon system configuration, this 
type proportioner system may be pressurized or nonpres- 
surized under normal conditions. Remove pressure before 
inspection. 

A-8-4 Operational test generally should be comprised of: 

(a) A detection/actuation test with no flow to verify that 
all SUCH components operate such as automated valves, 
foam and water pumps, alarms, etc. 

(b) A water-only flow test to check piping continuity, dis- 
charge patterns, pressures, and line flushing. 

(c) A foam flow test to verify solution concentration. 

(d) Resetting of system to its normal standby condition, 
including draining of lines, filling foam liquid tank, etc. 

A-8-4.3 An alternate method to achieve flow may be an 
installation as shown in Figure A-8-4.3. This type of testing 
does not verify system pipe conditions or discharge device 
performance, only the water supply, foam concentrate sup- 
ply, and proportioning accuracy. 

A-8-4.3.4 Specific foam concentrates are typically listed or 
approved with specific sprinklers. Part of tile approval and 
listing is a minimum sprinkler operating pressure. Sprin- 
kler operating pressure affects foam quality, discharge pat- 
terns, and fire extinguishment (control) capabilities. Dis- 
charge pressures less than this minimum specified 
pressure should be corrected immediately; hence the need 
to test under full flow conditions. 

A-8-5 Maintenance. The maintenance items specified in 
the body of this standard are in addition to the typical 
inspection and test procedures indicated. Foam-water sys- 
tems are, as all fire protection systems, designed to be 
more or less maintenance free. Tltere are, l,owcver, some 
areas that require special attention. Foam concentrate 
shelf-life varies between liquids and is affected by such 
things as heat, cold, dilution, and contamination, to men- 
tion a few. As with all systems, common sense will dictate 
those maintenance-sensitive areas that must be attended 
to. Routine testing and inspection will generally dictate tile 
need for additional maintenance items. Those detailed 
items specified under maintenance are key items that 
should be routinely performed. 
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TO SPRINKLERS 

I OPTION "A" 
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Figure A-8-4.3 Foam system/test header combination. 

A-8-5.1(b) Foam concentrates will tend to sediment out 
over time. Depending on the specific characteristics of tire 
foam concentrate, sedimentation will accumulate in the 
bottom of the storage vessel. This sediment may affect pro- 
portioning and foam concentrate validity. Some concen- 
trates will tend to settle out more rapidly than others. If  
the annual samples indicate, excessive sediment flushing of 
tank may be required on a more frequent basis. 

A-8-5.2(b) When hydrostatically testing bladder tanks, do 
not allow the generation of a pressure differential across 
ttte diaphragm. The manufacturer should be consuhed for 
specific procedures. 

A-9-1 Application of Valves and Fire Department C o n -  
n e c t i o n s .  

1. Alarm Valves. Alarm valves are installed in water- 
based fire protection systems to sound a fire alarm when a 
flow of water from the system equals or exceeds the flow of 
a single discharge device. 

A retarding chamber, which minimizes false alarms due 
to surges and fluctuating water supply pressure, may be 
supplied with the alarm valve. 

2. Backflow Prevention Devices. Backflow prevention 
devices are used to prevent water in a fire protection sys- 
tem from entering the public water supply due to a reverse 
flow of water, thermal expansion, hydraulic shock, back 
pressure, or back siphonage. 

3. Ball Valves. Ball valves are manually operated 
through their full range of open to close with one-quarter 
turn. 

4. Butterfly Valves. Water supply control vah'es witlt 
gear operators to assist in opening and closing. Butterfly 
valves may be wafer or grooved end. 

5. Check Valves. Check valves allow waterflow in one 
direction only. 

6. DCA. A double clteck assembly consists of two inde- 
pendently operating spring loaded check valves. Tile 
assembly inchtdes two resilient seated isolation valves and 
four test cocks required for testing. 

7. DCDA. A double clteck detector assembly is hydrau- 
lically balanced to include a metered bypass assembly to 
detect system leakage. Tile main valve assembly and bypass 
assembly afford equal levels ofbackflow prevention and are 
each equippecl with two resilient seated isolation valves and 
four test cocks required for testing. 

8. Deluge Valves. Deluge valves hold water at tlie valve 
until actuated by the operation of a detection system or 
manual release. 

9. Drip Valves. Drip valves automatically drain con- 
densation or small amounts of water that ltave leaked into 
system piping or valves. Drip valves close when exposed to 
system pressure. 

10. Dry Pipe Valves. Dr)' pipe valves control the flow 
of water to areas that may be exposed to freezing condi- 
tions. Water is held at the valve by air pressure in tim sys- 
tem piping. When tim air pressure is reduced, the valve 
operates and floods the system. 

11. Indicating Valves. Indicating valves provide a 
dependable, visible indication of the open position, even at 
a distance. 
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Figure A-9-l(a) Reduced pressure backflow preventers (left), and double check valve assemblies (right). 

12. Indicator Posts. Indicator posts include wall and 
underground  types and are intended for use in operating 
inside screwed pattern gate valves and for indicating the 
position of the gates in the valves. 

13. Nonris ing  Stem Gate Valves, Outside Screw, and 
Yoke Gate Valves. Nonrising stem (NRS) gate valves are 
used u n d e r g r o u n d  with indicator posts attached or as 
roadway box valves (curb-box installation). Outside screw 
and yoke (OS&Y) gate valves are used indoors and in pits 
outdoors. The valve stem moves out when the valve is open 
and in when it is closed. The stem indicates the position of 
the valve. 

14. RPA. A reduced pressure zone principle assembly 
consists of two independent ly spring loaded check valves 
separated by a differential sensing valve. The differential 
sensing valve includes a relief port to atmosphere that dis- 
charges excess water resulting from supply system fluctua- 
tions. The assembly includes two resilient seated isolation 
valves and four test cocks required for testing. 

15. RPDA. A reduced pressure detector assembly is 
hydraulically balanced to include a metered bypass assem- 
bly to detect system leakage. The main valve assembly and 
bypass assembly afford equal levels of backflow prevention, 
and each assembly is equipped with two resilient seated isola- 
tion valves and four test cocks required for testing. 

16. Strainers. Strainers are used for protection against 
clogging of water discharge openings. 

17. Waterflow Detector Cheek Valves. Detector-type 
check valves allow flow in one direction only and have pro- 
visions for the connection of a bypass meter around the 
check valve. 

A-9-2.6 Main drains are installed on system risers for one 
principal reason: to drain water from the overhead pip- 
ing after the system is shut off. This allows the contractor 
or plant maintenance department  to perform work on the 
system or to replace nozzles after a fire or other incident 
involving system operation. 

These drains are also used to determine if there is a 
major reduction in waterflow to the system, such as might 
be caused by a major obstruction, a dropped gate, an 
almost totally closed valve, or a check valve clapper stuck to 
the valve seat. 

Figure A-9-1(b) Detector check valve. 

A large drop in full flow pressure of the main drain (as 
compared to previous tests) will normally be indicative of a 
dangerously reduced water supply caused by a valve in the 
almost fully closed position or other type of severe obstruc- 
tion. After closing the drain, a slow return to normal static 
pressure will confirm the suspicion of a major obstruction 
in the waterway and will be reason to determine the cause 
of the variation. 

A satisfactory drain test (one that is in agreement with 
previous tests) does not necessarily indicate an unob- 
structed passage, nor  does it mean that all valves in the 
upstream flow of water are fully opened. The conduct of 
drain tests does not substitute for a valve check on 100 
percent of the fire protection valving. 

The main drain test is conducted in the following manner: 

(a) Record pressure  indicated by the supply water 
gauge. 

(b) Close the alarm control valve on alarm valves. 

(c) Fully open the main drain valve. 

(d) After the flow has stabilized, record the residual 
(flowing) pressure indicated by the water supply gauge. 

(e) Close main drain valve (slowly). 

(f) Record the time required for supply water pressure 
to return to the original static (nonflowing) pressure. 

(g) Open the alarm control valve. 
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Figure A-9-1(c) Deluge valve--Viking. 
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Figure A-9-1(d) Dry pipe valve. 

Figure A-9-1(e) 

H 

Butterfly post indicator valve (courtesy of Henry Pratt 
Company). 
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Figure A-9-1(f) Outside screw and yoke gate valve. 
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Figure A-9-1(h) Nonlndicating type gate valve. 
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Figure A-9-1(i) Dry pipe system accelerator from Reliable Automatic 
Sprinkler Co. 

Figure A-9.1(g) Vertical indicator post. 
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Figure A-9-1(j) Dry plpe system exhauster. 

A-9-3.1 Closed control  valves statistically result  in 
approximately 30 percent of water-based fire protection 
system failures. 

A-9-3.2 Signs identifying underground fire service main 
control valves in roadway boxes should indicate the direc- 
tion of valve opening, distance, and direction of the valve 
from the sign location (if the valve is subject to being cov- 
ered by snow or ice), and the location of tile wrench if not 
located with tile sign. 

A-9-3.2.1 Valves that are normally closed during cold 
weather should be removed and replaced with devices that 
will provide continuous fire protection service. 

A-9-3.3.2 Valves should be kept free of snow, ice, storage, 
or other obstructions so that access is assured. 

A-9-3.3.2(b) The purpose of tile valve sealing program is 
(1) tile presence of a seal on a control valve is a deterrent 
to closing a valve indiscriminately without obtaining 
proper authority to do so, and (2) a broken or missing seal 
on a valve will be reason for tile plant inspector to verify 
that protection is ~aot impaired and to notify superiors of 
the fact that a valve may have been closed without follow- 
ing procedures. 

A-9-3.4.2 These "spring tests" are made to verify that a 
post indicator valve is fully open. When the operator feels 
the valve is full)' open, he/she should push in the "open" 
direction. The handle should move a short distance (one- 

quarter turn or so) and "spring" back toward tile operator 
in a subtle move when released. This spring is caused when 
the valve gate pulls up tight against the top of its casting 
and the valve shaft (being fairly long) twists a little. The 
"spring" indicates that the valve is fully opened and that 
the gate is attached to tile handle. If  the gate were jammed 
due to a foreign particle, the handle should not "spring" 
back. I f  the gate were lose from the handle, tile handle 
would continue to turn in the "open" direction with little 
resistance. 

A-9-4.1.1 A higher pressure reading on the system gauge 
is normal in variable pressure water supplies. Pressure 
over 175 psi may be caused by fire pump tests or thermal 
expansion and should be investigated and corrected. 

A-9-4.1.2 Drain system for internal inspection of valve 
components. 

(a) Close tile control valve. 

(b) Open the main drain valve. 

(c) Open the inspector's test valve. 

(d) Wait for tile sound of draining water to cease and for 
all gauges to indicate 0 psi before removing the handhole 
cover or dismantling any component. 

A-9-4.3.2.1 ttigh priming water levels can adversely affect 
the operation of supervisory air. To test tile level, open tile 
priming level test valve. If  water flows, drain it. Close the 
valve when water stops flowing and air discharges. I f  air 
discharges when tile valve is opened, the priming water 
level may be too low. To add priming water, refer to the 
manufacturer's instructions. 

A-94.3.2.2 Preaction and deluge valves in areas subject 
to freezing should be trip tested in the spring to allow time 
before cold weather for all water that has entered tile sys- 
tem or condensation to drain to low points or back to the 
valve. 

A-9-4.3.2.9 Methods of recording maintenance include 
tags attached at each riser, records retained at each build- 
ing, and records retained at one building in a complex. 

A-9-4.3.3.3 Suitable facilities should be provided to dis- 
pose of drained water. Low points equipped with a single 
valve should be drained as follows: 

(a) Slowly open the low point drain valve. 

(b) Close the drain valve as soon as water ceases to dis- 
charge and allow time for additional accumulation above 
tile valve. 

(c) Repeat this procedure until water ceases to dis- 
charge. 

(d) Replace plugs or nipple and caps as necessary. 

Low points equipped with dual valves should be drained 
as follows: 

(a) Close tile upper  valve. 

(b) Open tile lower valve and drain the accumulated 
water. 
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