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Inspection, Testing, and Maintenance of Water-Based Systems and acted on by NFPA at its
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31, 2002, and supersedes all previous editions.

This edition of NFPA 25 was approved as an American National Standard on January 31,
2002.

Origin and Development of NFPA 25

The first edition of NFPA 25 was a collection of inspection, testing, and maintenance
provisions that helped ensure the successful operation of water-based fire protection
systems. NFPA 25 was developed as an extension of existing documents such as NFPA 13A,
Recommended Practice for the Inspection, Testing, and Maintenance of Sprinkler Systems,
and NFPA 14A, Recommended Practice for the Inspection, Testing, and Maintenance of
Standpipe and Hose Systems, which have successfully assisted authorities having jurisdiction
and building owners with routine inspections of sprinkler systems and standpipes. These
documents have since been withdrawn from the NFPA standards system. NFPA 25 became
the main document governing sprinkler systems as well as related systems, including
underground piping, fire pumps, storage tanks, water spray systems, and foam-water
sprinkler systems.

This document provides instruction on how to conduct inspection, testing, and maintenance
activities. It also stipulates how often such activities are required to be completed.
Requirements are provided for impairment procedures, notification processes, and system
restoration. This type of information, where incorporated into a building maintenance
program, enhances the demonstrated favorable experience of all water-based fire protection
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systems.

The second edition incorporated several improvements that reflected the initial experience
with the standard. A new chapter was added that addresses obstructions in pipe as well as
appropriate corrective actions.

The third edition refined testing requirements and frequencies and provided additional
guidance for preplanned impairment programs. The document scope was expanded to
include marine systems.

This fourth edition continues to refine testing frequencies for water-flow devices and
evaluation of the annual fire pump test data. This edition also includes additional information
regarding evaluation and test methods for microbiologically influenced corrosion (MIC).
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Committee Scope: This Committee shall have primary responsibility for documents on
inspection, testing, and maintenance of systems utilizing water as a method of
extinguishment. These include sprinkler systems, standpipe and hose systems, fire service
piping and appurtenances, fire pumps, water storage tanks, fixed water spray systems,
foam-water systems, valves, and allied equipment. This Committee shall also develop
procedures for the conduct and reporting of routine system impairments.

This list represents the membership at the time the Committee was balloted on the final text
of this edition. Since that time, changes in the membership may have occurred. A key to
classifications is found at the back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

NFPA 25
Standard for the
Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems
2002 Edition

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

Changes other than editorial are indicated by a vertical rule beside the paragraph, table, or
figure in which the change occurred. These rules are included as an aid to the user in
identifying changes from the previous edition. Where one or more complete paragraphs have
been deleted, the deletion is indicated by a bullet between the paragraphs that remain.

A reference in brackets [ ] following a section or paragraph indicates material that has been
extracted from another NFPA document. As an aid to the user, Annex D lists the complete
title and edition of the source documents for both mandatory and nonmandatory extracts.
Editorial changes to extracted material consist of revising references to an appropriate
division in this document or the inclusion of the document number with the division number
when the reference is to the original document. Requests for interpretations or revisions of
extracted text shall be sent to the appropriate technical committee.

Information on referenced publications can be found in Chapter 2 and Annex D.

Chapter 1 Administration

1.1 Scope.

This document establishes the minimum requirements for the periodic inspection, testing, and

Copyright NFPA



maintenance of water-based fire protection systems, including land-based and marine
applications. The types of systems addressed by this standard include, but are not limited to,
sprinkler, standpipe and hose, fixed water spray, and foam water. Included are the water
supplies that are part of these systems, such as private fire service mains and appurtenances,
fire pumps and water storage tanks, and valves that control system flow. The document also
addresses impairment handling and reporting. This standard applies to fire protection systems
that have been properly installed in accordance with generally accepted practices. Where a
system has not been installed in accordance with generally accepted practices, the corrective
action is beyond the scope of this standard. The corrective action to ensure that the system
performs in a satisfactory manner shall be in accordance with the appropriate installation
standard.

1.1.1 This standard shall not apply to sprinkler systems designed and installed in accordance
with NFPA 13D, Standard for the Installation of Sprinkler Systems in One- and
Two-Family Dwellings and Manufactured Homes.

1.2* Purpose.

The purpose of this document is to provide requirements that ensure a reasonable degree of
protection for life and property from fire through minimum inspection, testing, and
maintenance methods for water-based fire protection systems. In those cases where it is
determined that an existing situation involves a distinct hazard to life or property, the
authority having jurisdiction shall be permitted to require inspection, testing, and
maintenance methods in excess of those required by the standard.

1.3* 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
to that detailed in this document. The authority having jurisdiction shall be consulted and
approval obtained for such alternative programs.

1.4* Units.

Metric units of measurement in this standard are in accordance with the modernized metric
system known as the International System of Units (SI).

1.4.1 Ifa value for measurement as given in this standard is followed by an equivalent value
in other units, the first stated shall be regarded as the requirement. A given equivalent value
shall be considered to be approximate.

1.4.2 SI units have been converted by multiplying the quantity by the conversion factor and
then rounding the result to the appropriate number of significant digits. Where nominal or
trade sizes exist, the nominal dimension has been recognized in each unit.

Chapter 2 Referenced Publications

2.1 General.
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The documents or portions thereof listed in this chapter are referenced within this standard
and shall be considered part of the requirements of this document.

2.2 NFPA Publications.

National Fire Protection Association, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

NFPA 11, Standard for Low-Expansion Foam, 1998 edition.
NFPA 13, Standard for the Installation of Sprinkler Systems, 1999 edition.

NFPA 13D, Standard for the Installation of Sprinkler Systems in One- and Two-Family
Dwellings and Manufactured Homes, 1999 edition.

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection, 2001 edition.

NFPA 16, Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray
Systems, 1999 edition.

NFPA 20, Standard for the Installation of Stationary Pumps for Fire Protection, 1999
edition.

NFPA 22, Standard for Water Tanks for Private Fire Protection, 1998 edition.
NFPA 72®, National Fire Alarm Code®, 1999 edition.
NFPA 110, Standard for Emergency and Standby Power Systems, 2002 edition.

NFPA 307, Standard for the Construction and Fire Protection of Marine Terminals, Piers,
and Wharves, 2000 edition.

NFPA 409, Standard on Aircraft Hangars, 2001 edition.

NFPA 1962, Standard for the Care, Use, and Service Testing of Fire Hose Including
Couplings and Nozzles, 1998 edition.

2.3 Other Publications.
2.3.1 ASTM Publication.

American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken,
PA 19428-2959.

ASTM D 3359, Standard Test Methods for Measuring Adhesion by Tape Test, 1997.

Chapter 3 Definitions

3.1 General.

The definitions contained in this chapter shall apply to the terms used in this standard. Where
terms are not included, common usage of the terms shall apply.
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3.2 NFPA Official Definitions.
3.2.1* Approved. Acceptable to the authority having jurisdiction.

3.2.2* Authority Having Jurisdiction (AHJ). The organization, office, or individual
responsible for approving equipment, materials, an installation, or a procedure.

3.2.3* Listed. Equipment, materials, or services included in a list published by an
organization that is acceptable to the authority having jurisdiction and concerned with
evaluation of products or services, that maintains periodic inspection of production of listed
equipment or materials or periodic evaluation of services, and whose listing states that either
the equipment, material, or service meets appropriate designated standards or has been tested
and found suitable for a specified purpose.

3.2.4 Shall. Indicates a mandatory requirement.
3.2.5 Should. Indicates a recommendation or that which is advised but not required.

3.2.6 Standard. A document, the main text of which contains only mandatory provisions
using the word “shall” to indicate requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adoption into law. Nonmandatory
provisions shall be located in an appendix or annex, footnote, or fine-print note and are not
to be considered a part of the requirements of a standard.

3.3 General Definitions.

3.3.1 Alarm Receiving Facility. The place where alarm or supervisory signals are received.
This can include proprietary or remote locations, central station, or fire departments.

3.3.2*% Automatic Detection Equipment. Equipment that automatically detects heat, flame,
products of combustion, flammable gases, or other conditions likely to produce fire or
explosion and cause other automatic actuation of alarm and protection equipment.

3.3.3 Automatic Fire Detector. A device that detects abnormally high temperature, rate of
temperature rise, visible or invisible particles, infrared or visible radiation, or gases produced
by a fire.

3.3.4 Automatic Operation. Operation without human intervention. This operation
includes, but is not limited to, heat, rate of heat rise, smoke, or pressure change.

3.3.5 Class of Service. Standpipe systems are grouped into three general classes of service
for intended use in the extinguishment of fire.

3.3.5.1 Class 1. A Class I standpipe system provides 65-mm (2'2-in.) hose connections or
65-mm (22-in.) hose stations supplied from a standpipe or combined riser in order to supply
water for use by fire departments and those trained in handling heavy fire streams. No hose is
provided.

3.3.5.2 Class II. A Class II standpipe system that provides 40-mm (1'2-in.) hose stations to
supply water for use primarily by the building occupants or by the fire department during
initial response.
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3.3.5.3 Class III. A Class III standpipe system that provides 40-mm (1Y2-in.) and 65-mm
(2'2-in.) hose connections or 40-mm (1-in.) and 65-mm (2'%-in.) hose stations supplied
from a standpipe or combination riser in order to supply water for use by building occupants
and a larger volume of water for use by fire departments and those trained in handling heavy
fire streams.

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

3.3.7 Double Check Valve Assembly (DCVA). This assembly consists of two internally
loaded check valves, either spring-loaded or internally weighted, installed as a unit between
two tightly closing resilient-seated shutoff valves as an assembly, and fittings with properly
located resilient-seated test cocks.

3.3.8 Drain.

3.3.8.1 Main Drain. The primary drain connection located on the system riser and also
utilized as a flow test connection.

3.3.8.2 Sectional Drain. A drain located beyond a sectional control valve that drains only a

portion of the system (e.g., a drain located beyond a floor control valve on a multi-story
building).

3.3.9 Fire Department Connection. A connection through which the fire department can
pump supplemental water into the sprinkler system, standpipe, or other system furnishing
water for fire extinguishment to supplement existing water supplies.

3.3.10* Fire Hydrant. A valved connection on a water main for the purpose of supplying
water to fire hose or other fire protection apparatus. [1141:2.1]

3.3.10.1* Dry Barrel Hydrant (Frostproof Hydrant). This is the most common type of
hydrant; it has a control valve below the frost line between the footpiece and the barrel. A
drain is located at the bottom of the barrel above the control valve seat for proper drainage
after operation.

3.3.10.2* Monitor Nozzle Hydrant. A hydrant equipped with a monitor nozzle capable of
delivering more than 946 L/min (250 gpm).

3.3.10.3* Wall Hydrant. A hydrant mounted on the outside of a wall of a building, fed from
interior piping, and equipped with control valves located inside the building that normally are
key-operated from the building’s exterior.

3.3.10.4* Wet Barrel Hydrant. A type of hydrant that sometimes is used where there is
no danger of freezing weather. Each outlet on a wet barrel hydrant is provided with a valved
outlet threaded for fire hose.

3.3.11 Foam Concentrate. A liquid that is stored in a containment vessel and is metered
into a flowing water stream at a specified concentration by the proportioning system.

3.3.12 Foam Discharge Device. Any device that, when fed with a foam-water solution,
produces foam. These devices shall be permitted to be non-air-aspirating (e.g., sprinklers,
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water nozzles) or air-aspirating (e.g., foam-water sprinklers, directional foam-water nozzles,
foam nozzles). All discharge devices have a special pattern of distribution peculiar to the
particular device.

3.3.13 Hose Connection. A combination of equipment provided for connection of a hose to
the standpipe system that includes a hose valve with a threaded outlet. [14:1.4]

3.3.14* Hose House. An enclosure located over or adjacent to a hydrant or other water
supply designed to contain the necessary hose nozzles, hose wrenches, gaskets, and spanners
to be used in fire fighting in conjunction with and to provide aid to the local fire department.

3.3.15 Hose Nozzle. A device intended for discharging water for manual suppression or
extinguishment of a fire.

3.3.16 Hose Station. A combination of a hose rack, hose nozzle, hose, and hose connection.
[14:1.4]

3.3.17 Hose Storage Devices.

3.3.17.1* Conventional Pin Rack. A hose rack where the hose is folded vertically and
attached over the pins.

3.3.17.2* Horizontal Rack. A hose rack where the hose is connected to the valve, then
stack-folded horizontally to the top of the rack.

3.3.17.3* Hose Reel. A circular device used to store hose.

3.3.17.4* Semiautomatic Hose Rack Assembly. The same as a “conventional” pin rack or
hose reel except that, after the valve is opened, a retaining device holds the hose and water
until the last few feet are removed.

3.3.18 Impairment. A shutdown of a system or portion thereof.

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

3.3.18.2 Preplanned Impairment. A condition where a water-based fire protection system
or a portion thereof is out of service due to work that has been planned in advance, such as
revisions to the water supply or sprinkler system piping.

3.3.19 Inspection. A visual examination of a system or portion thereof to verify that it
appears to be in operating condition and is free of physical damage. [820:1.5]

3.3.20 Inspection, Testing, and Maintenance Service. A service program provided by a
qualified contractor or qualified owner’s representative in which all components unique to
the property’s systems are inspected and tested at the required times and necessary

maintenance is provided. This program includes logging and retention of relevant records.

3.3.21 Interior Cabinet. A cabinet that contains hose rack assemblies; Class I, II, or III fire
department valves; fire extinguishers; or various combinations of these.

3.3.22 Maintenance. Work performed to keep equipment operable or to make repairs.
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3.3.23 Manual Operation. Operation of a system or its components through human action.
3.3.24 Nozzles.

3.3.24.1* Monitor Nozzle. A device specifically designed with large, clear waterways to
provide a powerful, far-reaching stream for the protection of large amounts of combustible
materials, aircraft, tank farms, and any other special hazard locations where large amounts of
water need to be instantly available without the delay of laying hose lines. The nozzle is
normally fitted with one of three interchangeable tips that measure 40 mm, 45 mm, and 50
mm (1% in., 1% in., and 2 in.) in diameter.

3.3.24.2* Water Spray Nozzle. An open or automatic water discharge device that, when
discharging water under pressure, will distribute the water in a specific, directional pattern.
[15:1.4]

3.3.25 Orifice Plate Proportioning. This system utilizes an orifice plate(s) through which
passes a specific amount of foam concentrate at a specific pressure drop across the orifice
plate(s).

3.3.26 Pressure Regulating Device. A device designed for the purpose of reducing,
regulating, controlling, or restricting water pressure. Examples include pressure reducing
valves, pressure control valves, and pressure restricting devices. [14:1.4]

3.3.27 Pressure Restricting Device. A valve or device designed for the purpose of reducing
the downstream water pressure under flowing (residual) conditions only. [14:1.4]

3.3.28* Pressure Vacuum Vent. A venting device mounted on atmospheric foam
concentrate storage vessels to allow for concentrate expansion and contraction and for tank
breathing during concentrate discharge or filling. At rest (static condition), this device is
closed to prevent free breathing of the foam concentrate storage tank.

3.3.29* Proportioners.

3.3.29.1* Bladder Tank Proportioner. This system is similar to a standard pressure
proportioner, except the foam concentrate is contained inside a diaphragm bag that is
contained inside a pressure vessel. Operation is the same as a standard pressure proportioner,
except that, because of the separation of the foam concentrate and water, this system can be
used with all foam concentrates, regardless of specific gravity.

3.3.29.2* In-Line Balanced Pressure Proportioner. This system is similar to a standard
balanced pressure system, except the pumped concentrate pressure is maintained at a fixed
preset value. Balancing of water and liquid takes place at individual proportioners located in
the system riser or in segments of multiple systems.

3.3.29.3* Line Proportioner. This system uses a venturi pickup-type device where water
passing through the unit creates a vacuum, thereby allowing foam concentrate to be picked
up from an atmospheric storage container.

3.3.29.4* Standard Balanced Pressure Proportioner. This system utilizes a foam
concentrate pump. Foam concentrate is drawn from an atmospheric storage tank, is
pressurized by the pump, and passes back through a diaphragm balancing valve to the
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storage tank. Water- and foam concentrate-sensing lines are directed to the balancing valve
and maintain the foam liquid at a pressure equal to that of the water pressure. The two equal
pressures are fed to the proportioner proper and are mixed at a predetermined rate.

3.3.29.5* Standard Pressure Proportioner. This system uses a pressure vessel containing
foam concentrate. Water is supplied to the proportioner, which directs an amount of the
supply downward onto the contained concentrate, thereby pressurizing the tank. Pressurized
concentrate then is forced through an orifice back into the flowing water stream. This type of
system is applicable for use with foam concentrates having a specific gravity substantially
higher than water. It is not applicable for use with foam concentrates with a specific gravity
at or near that of water.

3.3.30 Qualified. Having knowledge of the installation, construction, or operation of
apparatus and the hazards involved.

3.3.31 Reduced-Pressure Principle Backflow Prevention Assembly (RPBA). Two
independently acting check valves together with a hydraulically operating, mechanically
independent pressure differential relief valve located between the check valves and below the
first check valve. These units are located between two tightly closed resilient-seated shutoff
valves, as an assembly, and are equipped with properly located resilient-seated test cocks.

3.3.32 Sprinklers.
3.3.32.1 Concealed Sprinkler. A recessed sprinkler with cover plates. [13:1.4]

3.3.32.2 Corrosion-Resistant Sprinkler. A sprinkler fabricated with corrosion-resistant
material, or with special coatings or platings, to be used in an atmosphere that would
normally corrode sprinklers. [13:1.4]

3.3.32.3 Dry Sprinkler. A sprinkler secured in an extension nipple that has a seal at the inlet
end to prevent water from entering the nipple until the sprinkler operates. [13:1.4]

3.3.32.4 Early Suppression Fast-Response (ESFR) Sprinkler. A type of fast-response
sprinkler that meets the criteria of 1.4.5.1(a)(1) of NFPA 13-1999 and is listed for its
capability to provide fire suppression of specific high-challenge fire hazards. [13:1.4]

3.3.32.5 Extended Coverage Sprinkler. A type of spray sprinkler with maximum coverage
areas as specified in Sections 5.8 and 5.9 of NFPA 13-1999. [13:1.4]

3.3.32.6 Flush Sprinkler. A sprinkler in which all or part of the body, including the shank
thread, is mounted above the lower plane of the ceiling. [13:1.4]

3.3.32.7 Intermediate Level Sprinkler/Rack Storage Sprinkler. A sprinkler equipped
with integral shields to protect its operating elements from the discharge of sprinklers
installed at higher elevations. [13:1.4]

3.3.32.8 Large Drop Sprinkler. A type of sprinkler that is capable of producing
characteristic large water droplets and that is listed for its capability to provide fire control of
specific high-challenge fire hazards. [13:1.4]

3.3.32.9 Nozzles. A device for use in applications requiring special water discharge patterns,
directional spray, or other unusual discharge characteristics. [13:1.4]
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3.3.32.10 Old-Style/Conventional Sprinkler. A sprinkler that directs from 40 percent to 60
percent of the total water initially in a downward direction and that is designed to be installed
with the deflector either upright or pendent. [13:1.4]

3.3.32.11 Open Sprinkler. A sprinkler that does not have actuators or heat-responsive
elements. [13:1.4]

3.3.32.12 Ornamental/Decorative Sprinkler. A sprinkler that has been painted or plated by
the manufacturer. [13:1.4]

3.3.32.13 Pendent Sprinkler. A sprinkler designed to be installed in such a way that the
water stream is directed downward against the deflector. [13:1.4]

3.3.32.14 Quick-Response Early Suppression (QRES) Sprinkler. A type of
quick-response sprinkler that meets the criteria of 1.4.5.1(a)(1) of NFPA 13-1999 and is
listed for its capability to provide fire suppression of specific fire hazards. [13:1.4]

3.3.32.15 Quick-Response Extended Coverage Sprinkler. A type of quick-response
sprinkler that meets the criteria of 1.4.5.1(a)(1) of NFPA 13-1999 and complies with the
extended protection areas defined in Chapter 5 of NFPA 13-1999. [13:1.4]

3.3.32.16 Quick-Response (QR) Sprinkler. A type of spray sprinkler that meets the criteria
of 1.4.5.1(a)(1) of NFPA 13-1999 and is listed as a quick-response sprinkler for its intended
use. [13:1.4]

3.3.32.17 Recessed Sprinkler. A sprinkler in which all or part of the body, other than the
shank thread, is mounted within a recessed housing. [13:1.4]

3.3.32.18 Residential Sprinkler. A type of fast-response sprinkler that meets the criteria of
1.4.5.1(a)(1) of NFPA 13-1999 that has been specifically investigated for its ability to
enhance survivability in the room of fire origin and is listed for use in the protection of
dwelling units. [13:1.4]

3.3.32.19 Sidewall Sprinkler. A sprinkler having special deflectors that are designed to
discharge most of the water away from the nearby wall in a pattern resembling one-quarter
of a sphere, with a small portion of the discharge directed at the wall behind the sprinkler.
[13:1.4]

3.3.32.20 Special Sprinkler. A sprinkler that has been tested and listed as prescribed in
5.4.9 of NFPA 13-1999. [13:1.4]

3.3.32.21 Spray Sprinkler. A type of sprinkler listed for its capability to provide fire control
for a wide range of fire hazards. [13:1.4]

3.3.32.22 Standard Spray Sprinkler. A spray sprinkler with maximum coverage areas as
specified in Sections 5.6 and 5.7 of NFPA 13-1999. [13:1.4]

3.3.32.23 Upright Sprinkler. A sprinkler designed to be installed in such a way that the
water spray is directed upwards against the deflector. [13:1.4]

3.3.33 Standpipe System.
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3.3.33.1 Standpipe System. An arrangement of piping, valves, hose connections, and allied
equipment installed in a building or structure, with the hose connections located in such a
manner that water can be discharged in streams or spray patterns through attached hose and
nozzles, for the purpose of extinguishing a fire, thereby protecting a building or structure and
its contents in addition to protecting the occupants. This is accomplished by means of
connections to water supply systems or by means of pumps, tanks, and other equipment
necessary to provide an adequate supply of water to the hose connections. [14:1.4]

3.3.33.2 Dry Standpipe System. A system that shall be arranged as follows: (1) includes
devices to admit water to the system automatically by opening a hose valve; (2) admits water
to the system through manual operation of remote control devices located at each hose
station; (3) 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 the system shall be
considered to be a dry standpipe). [14:1.4]

3.3.33.3 Wet Standpipe. A standpipe system having piping containing water at all times.
[14:1.4]

3.3.34* Strainer. A device capable of removing from the water all solids of sufficient size
that are obstructing water spray nozzles.

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

3.3.36 Testing. A procedure used to determine the status of a system as intended by
conducting periodic physical checks on water-based fire protection systems such as
water-flow tests, fire pump tests, alarm tests, and trip tests of dry pipe, deluge, or preaction
valves. These tests follow up on the original acceptance test at intervals specified in the
appropriate chapter of this standard.

3.3.37 Water Spray. The use of water in a form having 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, extinguishment, or
exposure protection. Water spray fixed systems shall be permitted to be independent of, or
supplementary to, other forms of protection.

3.3.38 Water Supply. A source of water that provides the flows (L/min) and pressures (bar)
required by the water-based fire protection system.

3.4 Deluge Foam-Water Sprinkler and Foam-Water Spray Systems Definitions.

3.4.1 Foam-Water Spray System. A special system that is pipe-connected to a source of
foam concentrate and to a water supply. The system is equipped with foam-water spray
nozzles for extinguishing agent discharge (foam followed by water or in reverse order) and
for distribution over the area to be protected. System operation arrangements parallel those
for foam-water sprinkler systems as described in the definition of Foam-Water Sprinkler
System. [16:1.3]

3.4.2 Foam-Water Sprinkler System. A special system pipe connected to a source of foam
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concentrate and to a water supply and equipped with appropriate discharge devices for fire
protection agent discharge and for distribution over the area to be protected. The piping
system is connected to the water supply through a control valve that usually is 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 resulting foam solution discharging through the discharge devices
generates and distributes foam. Upon exhaustion of the foam concentrate supply, water
discharge follows and continues until shut off manually. Systems also can be used for
discharge of water first, followed by discharge of foam for a specific period, and then
followed by water until manually shut off. Existing deluge sprinkler systems that have been
converted to the use of aqueous film-forming foam are classed as foam-water sprinkler
systems. [16:1.3]

3.5 Valve Definitions.

3.5.1* Control Valve. A valve controlling flow to water-based fire protection systems.
Control valves do not include hose valves, inspector's test valves, drain valves, trim valves
for dry pipe, preaction and deluge valves, check valves, or relief valves.

3.5.2 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 also shall be capable of manual operation.

3.5.3 Hose Valve. The control valve to an individual hose connection. [14:1.4]

3.5.4 Pressure Control Valve. A pilot-operated pressure reducing valve designed for the
purpose of reducing the downstream water pressure to a specific value under both flowing
(residual) and nonflowing (static) conditions. [14:1.4]

3.5.5 Pressure Reducing Valve. A valve designed for the purpose of reducing the
downstream water pressure under both flowing (residual) and nonflowing (static) conditions.

3.6 Water-Based Fire Protection System Definitions.

3.6.1 Combined Standpipe and Sprinkler System. A system where the water piping
services both 65-mm (2'2-in.) outlets for fire department use and outlets for automatic
sprinklers.

3.6.2 Fire Pump. A pump supplying water at the flow and pressure required by water-based
fire protection systems.

3.6.3 Private Fire Service Main. The pipe and its appurtenances located on private
property between a source of water and the base of the riser (i.e., the flange, the flange and
spigot piece, or the base tee) for automatic sprinkler systems, open sprinkler systems, water
spray fixed systems, standpipe systems, inlets to foam-making systems, or the base elbow of
private hydrants or monitor nozzles. Where connected to a public water system, the private
service main begins at a point designated by the public water utility, usually at a manually
operated valve near the property line. Where connected to fire pumps, the main begins at the
fire-protection-system side of the pump discharge valve. Where connected to a gravity or
pressure tank, the main begins at the inlet side of the tank’s check valve. Private fire service

Copyright NFPA



mains can include supply and distribution piping installed above ground, in trenches, and
inside or outside of buildings. The provisions of this definition also apply to pipeline
strainers. [13:1.4]

3.6.4* 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 aboveground is a network of specially sized or hydraulically 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 the system riser or its
supply piping. Each sprinkler system riser includes a device for actuating an alarm when the
system is in operation. The system is usually activated by heat from a fire and discharges
water over the fire area. [13:1.4]

3.6.4.1 Antifreeze Sprinkler System. A wet pipe sprinkler system employing automatic
sprinklers that are attached to a piping system that contains an antifreeze solution and that
are connected to a water supply. The antifreeze solution is discharged, followed by water,
immediately upon operation of sprinklers opened by heat from a fire. [13:1.4]

3.6.4.2 Combined Dry Pipe-Preaction System. A sprinkler system employing automatic
sprinklers attached to a piping system containing air under pressure, with a supplemental
detection system installed in the same areas as the sprinklers. Operation of the detection
system actuates tripping devices that open dry pipe valves simultaneously and without loss of
air pressure in the system. Operation of the detection system also opens listed air exhaust
valves at the end of the feed main, which usually precedes the opening of sprinklers. The
detection system also serves as an automatic fire alarm system. [13:1.4]

3.6.4.3 Deluge Sprinkler System. A sprinkler system employing open sprinklers that are
attached to a piping system that is connected to a water supply through a valve that is
opened by the operation of a detection system installed in the same areas as the sprinklers.
When this valve opens, water flows into the piping system and discharges from all sprinklers
attached thereto. [13:1.4]

3.6.4.4 Dry Pipe Sprinkler System. A sprinkler system employing automatic sprinklers that
are attached to a piping system containing air or nitrogen under pressure, the release of
which (as from the opening of a sprinkler) permits the water pressure to open a valve known
as a dry pipe valve, and the water then flows into the piping system and out the opened
sprinklers. [13:1.4]

3.6.4.5 Preaction Sprinkler System. A sprinkler system employing automatic sprinklers
attached to a piping system that contains air that might or might not be under pressure, with
a supplemental detection system installed in the same areas as the sprinklers. [13:1.4]

3.6.4.6* Wet Pipe Sprinkler System. A sprinkler system employing automatic sprinklers
attached to a piping system containing water and connected to a water supply so that water
discharges immediately from sprinklers opened by heat from a fire. [13:1.4]

3.6.5 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 discharge
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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 the same areas as the water spray nozzles. (In special cases, the automatic
detection system also is located in another area.)

3.6.6 Water Tank. A tank supplying water for water-based fire protection systems.

Chapter 4 General Requirements

4.1 Responsibility of the Owner or Occupant.

4.1.1*% The owner or occupant shall provide ready accessibility to components of
water-based fire protection systems that require inspection, testing, or maintenance.

4.1.2* The responsibility for properly maintaining a water-based fire protection system shall
be that of the owner of the property.

4.1.2.1 By means of periodic inspections, tests, and maintenance, the equipment shall be
shown to be in good operating condition, or any defects or impairments shall be revealed.

4.1.2.2 Inspection, testing, and maintenance shall be implemented in accordance with
procedures meeting or exceeding those established in this document and in accordance with
the manufacturer’s instructions.

4.1.2.3 These tasks shall be performed by personnel who have developed competence
through training and experience.

4.1.2.4 Where the owner is not the occupant, the owner shall be permitted to pass on the
authority for inspecting, testing, and maintaining the fire protection systems to the occupant,
management firm, or managing individual through specific provisions in the lease, written use
agreement, or management contract.

4.1.3 The owner or occupant shall notify the authority having jurisdiction, the fire
department, if required, and the alarm-receiving facility before testing or shutting down a
system or its supply.

4.1.3.1 The notification shall include the purpose for the shutdown, the system or
component involved, and the estimated time of shutdown.

4.1.3.2 The authority having jurisdiction, the fire department, and the alarm-receiving
facility shall be notified when the system, supply, or component is returned to service.

4.1.3.3 Where an occupant, management firm, or managing individual has received the
authority for inspection, testing, and maintenance in accordance with 4.1.2.4, the occupant,
management firm, or managing individual shall comply with 4.1.3.

4.1.4*% The owner or occupant shall promptly correct or repair deficiencies, damaged parts,
or impairments found while performing the inspection, test, and maintenance requirements of
this standard.

Copyright NFPA



4.1.4.1 Corrections and repairs shall be performed by qualified maintenance personnel or a
qualified contractor.

4.1.4.2 Where an occupant, management firm, or managing individual has received the
authority for inspection, testing, and maintenance in accordance with 4.1.2.4, the occupant,
management firm, or managing individual shall comply with 4.1.4.

4.1.5*% The building owner or occupant shall not make changes in the occupancy, the use or
process, or the materials used or stored in the building without evaluation of the fire
protection systems for their capability to protect the new occupancy, use, or materials.

4.1.5.1 The evaluation shall consider factors that include, but are not limited to, the
following:

(1) Occupancy changes such as converting office or production space into warehousing
(2) Process or material changes such as metal stamping of molded plastics

3) Building revisions such as relocated walls, added mezzanines, and ceilings added
below sprinklers

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

4.1.5.2 Where an occupant, management firm, or managing individual has received the
authority for inspection, testing, and maintenance in accordance with 4.1.2.4, the occupant,
management firm, or managing individual shall comply with 4.1.5.

4.1.6 Where changes in the occupancy, hazard, water supply, storage commodity, storage
arrangement, building modification, or other condition that affects the installation criteria of
the system are identified, the owner or occupant shall promptly take steps, such as contacting
a qualified contractor, consultant, or engineer, to evaluate the adequacy of the installed
system in order to protect the building or hazard in question.

4.1.6.1 Where the evaluation reveals a deficiency causing a threat to life or property, the
owner shall make appropriate corrections. All requirements of the authority having
jurisdiction shall be followed.

4.1.6.2 Where an occupant, management firm, or managing individual has received the
authority for inspection, testing, and maintenance in accordance with 4.1.2.4, the occupant,
management firm, or managing individual shall comply with 4.1.6.

4.1.7 Where a water-based fire protection system is returned to service following an
impairment, the system shall be verified to be working properly.

4.2 Impairments.

Where an impairment to a water-based fire protection system occurs, the procedures
outlined in Chapter 14 of this standard shall be followed, including the attachment of a tag to
the impaired system.

4.3 Records.

4.3.1*% Records of inspections, tests, and maintenance of the system and its components shall
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be made available to the authority having jurisdiction upon request.

4.3.2 Records shall indicate the procedure performed (e.g., inspection, test, or
maintenance), the organization that performed the work, the results, and the date.

4.3.3 Records shall be maintained by the owner.
4.3.4 Original records shall be retained for the life of the system.

4.3.5 Subsequent records shall be retained for a period of 1 year after the next inspection,
test, or maintenance required by the standard.

4.4* Inspection.

System components shall be inspected at intervals specified in the appropriate chapters.

4.5 Testing.
4.5.1 All components and systems shall be tested to verify that they function as intended.
4.5.1.1 The frequency of tests shall be in accordance with this standard.

4.5.1.2 Fire protection system components shall be restored to full operational condition
following testing including reinstallation of plugs and caps for auxiliary drains and test
valves.

4.5.2 During all testing and maintenance, water supplies including fire pumps shall remain in
service unless all impairment procedures contained in Chapter 14 are followed.

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

4.5.4 The types of tests required for each protection system and its components are detailed
in the appropriate chapter.

4.5.5 Specialized equipment required for testing is defined in the appropriate chapter.

4.5.6* When a major component or subsystem is rebuilt or replaced, the subsystem shall be
tested in accordance with the original acceptance test required for that subsystem.

4.5.6.1 Sprinkler systems in accordance with 5.4.3 shall be tested.

4.6* Maintenance.
Maintenance shall be performed to keep the system equipment operable or to make repairs.

4.6.1 As-built system installation drawings, original acceptance test records, and device
manufacturer’s maintenance bulletins shall be retained to assist in the proper care of the
system and its components.

4.7 Safety.
Inspection, testing, and maintenance activities shall be conducted in a safe manner.

4.7.1 Confined Spaces. Legally required precautions shall be taken prior to entering
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confined spaces such as tanks, valve pits, or trenches.

4.7.2 Fall Protection. Legally required equipment shall be worn or used to prevent injury
from falls to personnel.

4.7.3 Special Hazards. Precautions shall be taken to address any special hazards, such as
protection against drowning where working on the top of a filled embankment or a
supported, rubberized fabric tank, or over open water or other liquids.

4.7.4* Hazardous Materials.

4.7.4.1 Legally required equipment shall be used where working in an environment with
hazardous materials present.

4.7.4.2 The owner shall advise anyone performing inspection, testing, and maintenance on
any system under the scope of this document, with regard to hazardous materials stored on
the premises.

4.8* Electrical Safety.

Legally required precautions shall be taken when testing or maintaining electric controllers
for motor-driven fire pumps.

4.9 Corrective Action.

Manufacturers shall be permitted to make modifications to their own listed product in the
field with listed devices that restore the original performance as intended by the listing,
where acceptable to the authority having jurisdiction.

Chapter 5 Sprinkler Systems

5.1 General.

This chapter shall provide the minimum requirements for the routine inspection, testing, and
maintenance of sprinkler systems. Table 5.1 shall be used to determine the minimum required

frequencies for inspection, testing, and maintenance.

Table 5.1 Summary of Sprinkler System Inspection, Testin

Item Activity Frequ
Gauges (dry, preaction, and deluge systems) Inspection Weekly/n
Control valves Inspection Weekly/n
Alarm devices Inspection Quart
Gauges (wet pipe systems) Inspection Mont
Hydraulic nameplate Inspection Quart
Buildings Inspection Annually (prior to
Hanger/seismic bracing Inspection Annu
Pipe and fittings Inspection Annu
Sprinklers Inspection Annu
Spare sprinklers Inspection Annu
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Table 5.1 Summary of Sprinkler System Inspection, Testin

Item Activity Frequ
Fire department connections Inspection Quart
Valves (all types) Inspection
Alarm devices Test Quarterly/set
Main drain Test Annu
Antifreeze solution Test Annu
Gauges Test 5 ye:
Sprinklers — extra-high temperature Test 5 ye:
Sprinklers — fast response Test At 20 years and every
Sprinklers Test At 50 years and every
Valves (all types) Maintenance Annually or
Obstruction investigation Maintenance 5 years or ¢
| Low point drains (dry pipe system) Maintenance Annually prior to frec

5.1.1 Valves and Connections. Valves and fire department connections shall be inspected,
tested, and maintained in accordance with Chapter 12.

5.1.2 Impairments. The procedures outlined in Chapter 14 shall be followed where an

impairment to protection occurs.

5.1.3 Notification to Supervisory Service. To avoid false alarms where a supervisory
service is provided, the alarm receiving facility shall be notified by the owner or designated

representative as follows:

(1)  Before conducting any test or procedure that could result in the activation of an

alarm

(2)  After such tests or procedures are concluded

5.1.4 Records. Records shall be maintained in accordance with Section 4.3.

5.2* Inspection.

5.2.1 Sprinklers.

upright, pendent, or sidewall).

5.2.1.1% Sprinklers shall be inspected from the floor level annually.

5.2.1.1.1 Sprinklers shall not show signs of leakage; shall be free of corrosion, foreign
materials, paint, and physical damage; and shall be installed in the proper orientation (e.g.,

5.2.1.1.2 Any sprinkler shall be replaced that has signs of leakage; is painted, corroded,
damaged, or loaded; or in the improper orientation.

5.2.1.1.3 Glass bulb sprinklers shall be replaced if the bulbs have emptied.

5.2.1.1.4* Sprinklers installed in concealed spaces such as above suspended ceilings shall

not require inspection.
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5.2.1.1.5 Sprinklers installed in areas that are inaccessible for safety considerations due to
process operations shall be inspected during each scheduled shutdown.

5.2.1.2* Unacceptable obstructions to spray patterns shall be corrected.

5.2.1.3 The supply of spare sprinklers shall be inspected annually for the following:
(1) The proper number and type of sprinklers

(2) A sprinkler wrench for each type of sprinkler

5.2.2* Pipe and Fittings. Sprinkler pipe and fittings shall be inspected annually from the
floor level.

5.2.2.1 Pipe and fittings shall be in good condition and free of mechanical damage, leakage,
corrosion, and misalignment.

5.2.2.2 Sprinkler piping shall not be subjected to external loads by materials either resting on
the pipe or hung from the pipe.

5.2.2.3* Pipe and fittings installed in concealed spaces such as above suspended ceilings
shall not require inspection.

5.2.2.4 Pipe installed in areas that are inaccessible for safety considerations due to process
operations shall be inspected during each scheduled shutdown.

5.2.3* Hangers and Seismic Braces. Sprinkler pipe hangers and seismic braces shall be
inspected annually from the floor level.

5.2.3.1 Hangers and seismic braces shall not be damaged or loose.

5.2.3.2 Hangers and seismic braces that are damaged or loose shall be replaced or
refastened.

5.2.3.3* Hangers and seismic braces installed in concealed spaces such as above suspended
ceilings shall not require inspection.

5.2.3.4 Hangers installed in areas that are inaccessible for safety considerations due to
process operations shall be inspected during each scheduled shutdown.

5.2.4 Gauges.

5.2.4.1* 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.

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

5.2.4.3 Where air pressure supervision is connected to a constantly attended location,
gauges shall be inspected monthly.

5.2.4.4* For dry pipe or preaction systems protecting freezers, in accordance with Figure
A.5.2.4.4 the air pressure gauge near the compressor shall be compared weekly to the
pressure gauge above the dry pipe or preaction valve. When the gauge near the compressor
is reading higher than the gauge near the dry pipe valve, the air line in service shall be taken
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out of service, and the alternate air line opened to equalize the pressure. The air line taken
out of service shall be internally inspected, have all ice blockage removed, and shall be
reassembled for use as a future alternate air line.

5.2.5 Buildings. Annually, prior to the onset of freezing weather, buildings with wet pipe
systems shall be inspected to verify that windows, skylights, doors, ventilators, other
openings and closures, blind spaces, unused attics, stair towers, roof houses, and low spaces
under buildings do not expose water-filled sprinkler piping to freezing and to verify that
adequate heat [minimum 4.4°C (40°F)] is available.

5.2.6 Alarm Devices. Alarm devices shall be inspected quarterly to verify that they are free
of physical damage.

5.2.7* Hydraulic Nameplate. The hydraulic nameplate for hydraulically designed systems
shall be inspected quarterly to verify that it is attached securely to the sprinkler riser and is
legible.

5.2.8 Hose Connections. Hose connections and hose shall be inspected in accordance with
the requirements of Chapter 6 and Chapter 12.

5.3 Testing.
5.3.1* Sprinklers.

5.3.1.1* Where required by this section, sample sprinklers shall be submitted to a recognized
testing laboratory acceptable to the authority having jurisdiction for field service testing.

5.3.1.1.1 Where sprinklers have been in service for 50 years, they shall be replaced or
representative samples from one or more sample areas shall be tested. Test procedures shall
be repeated at 10-year intervals.

5.3.1.1.1.1 Sprinklers manufactured prior to 1920 shall be replaced.

5.3.1.1.1.2 Sprinklers manufactured using fast-response elements that have been in service
for 20 years shall be tested. They shall be retested at 10-year intervals.

5.3.1.1.1.3* Representative samples of solder-type sprinklers with a temperature
classification of extra high 163°C (325°F) or greater that are exposed to semicontinuous to
continuous maximum allowable ambient temperature conditions shall be tested at 5-year
intervals.

5.3.1.1.1.4 Where sprinklers have been in service for 75 years, they shall be replaced or
representative samples from one or more sample areas shall be submitted to a recognized
testing laboratory acceptable to the authority having jurisdiction for field service testing. Test
procedures shall be repeated at 5-year intervals.

5.3.1.1.1.5 Dry sprinklers that have been in service for 10 years shall be tested or replaced.
If maintained and serviced, they shall be retested at 10-year intervals.

5.3.1.1.2* Where sprinklers are subjected to harsh environments, including corrosive
atmospheres and corrosive water supplies, on a 5-year basis, sprinklers shall either be
replaced or representative sprinkler samples shall be tested.
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5.3.1.1.3 Where historical data indicates, longer intervals between testing shall be permitted.

5.3.1.2* A representative sample of sprinklers for testing per 5.3.1.1.1 shall consist of a
minimum of not less than 4 sprinklers or 1 percent of the number of sprinklers per individual
sprinkler sample, whichever is greater.

5.3.1.3 Where one sprinkler within a representative sample fails to meet the test
requirement, all sprinklers represented by that sample shall be replaced.

5.3.1.3.1 Manufacturers shall be permitted to make modifications to their own sprinklers in
the field with listed devices that restore the original performance as intended by the listing,
where acceptable to the authority having jurisdiction.

5.3.2*% Gauges. Gauges shall be replaced every 5 years or tested every 5 years by
comparison with a calibrated gauge. Gauges not accurate to within 3 percent of the full scale
shall be recalibrated or replaced.

5.3.3* Alarm Devices.

5.3.3.1 Water-flow devices including, but not limited to, mechanical water motor gongs and
pressure switch type shall be tested quarterly.

5.3.3.2% Vane-type waterflow devices shall be tested semiannually.

5.3.3.3*% Testing the water-flow alarms on wet pipe systems shall be accomplished by
opening the inspector’s test connection.

5.3.3.3.1 Where freezing weather conditions or other circumstances prohibit use of the
inspector’s test connection, the bypass connection shall be permitted to be used.

5.3.3.4 Fire pumps shall not be turned off during testing unless all impairment procedures
contained in Chapter 14 are followed.

5.3.3.5% Testing the water-flow alarm on dry pipe, preaction, or deluge systems shall be
accomplished by using the bypass connection.

5.3.4* Antifreeze Systems. The freezing point of solutions in antifreeze shall be tested
annually by measuring the specific gravity with a hydrometer or refractometer and adjusting
the solutions if necessary.

5.3.4.1 Solutions shall be in accordance with Table 5.3.4.1(a) and Table 5.3.4.1(Db).

Table 5.3.4.1(a) Antifreeze Solutions to Be Used If Nonpotable Wat

<

N

Gray
Material Solution (by volume) (
Glycerine*
Diethylene glycol 50% water
45% water
40% water
Hydrometer scale 1.000 to 1.120 (subdivisions

0.002)
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Table 5.3.4.1(a) Antifreeze Solutions to Be Used If Nonpotable Wat

<

N

Gray
Material Solution (by volume) (

Ethylene glycol 61% water
56% water
51% water
47% water

Hydrometer scale 1.000 to 1.120 (subdivisions
0.002)

Propylene glycol*
Calcium chloride 80% “flake” Ib CaCly/gal of water

Fire protection grade**

2.83
3.38
3.89
Add corrosion inhibitor of sodium 4.37
bichromate 4.73
%, oz/gal water 4.93

*If used, see Table 5.3.4.1(b).
*Free from magnesium chloride and other impurities.

Table 5.3.4.1(b) Antifreeze Solutions to Be Used If Potable Water 1

S|
Gravi
Material Solution (by volume) 1

Glycerine C.P. or U.S.P. grade* 50% water
40% water
30% water
Hydrometer scale 1.000 to 1.200
Propylene glycol 70% water
60% water
50% water
40% water
Hydrometer scale 1.000 to 1.200
*C.P. = Chemically pure; U.S.P. = United States Pharmacopoeia 96.9%.

5.3.4.2 The use of antifreeze solutions shall be in accordance with any state or local health
regulations.

5.3.5 Hose Connections. Hose connections and hose shall be tested in accordance with the
requirements of Chapter 6 and Chapter 12.
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5.4 Maintenance.
5.4.1 Sprinklers.

5.4.1.1 Replacement sprinklers shall have the proper characteristics for the application
intended. These shall include the following:

(1) Style

(2) Orifice size and K-factor

3) Temperature rating

4) Coating, if any

(%) Deflector type (e.g., upright, pendent, sidewall)

(6) Design requirements

5.4.1.1.1*% Spray sprinklers shall be permitted to replace old-style sprinklers.

5.4.1.1.2 Replacement sprinklers for piers and wharves shall comply with NFPA 307,
Standard for the Construction and Fire Protection of Marine Terminals, Piers, and
Wharves.

5.4.1.2 Only new, listed sprinklers shall be used to replace existing sprinklers.

5.4.1.3* Special and quick-response sprinklers as defined by NFPA 13, Standard for the
Installation of Sprinkler Systems, shall be replaced with sprinklers of the same make, model,
orifice, size, temperature range and thermal response characteristics, and K-factor.

5.4.1.3.1 Ifthe special or quick-response sprinkler is no longer manufactured, a special or
quick-response sprinkler with comparable performance characteristics shall be installed.

5.4.1.4* A supply of spare sprinklers (never fewer than six) shall be maintained on the
premises so that any sprinklers that have operated or been damaged in any way can be
promptly replaced.

5.4.1.4.1 The sprinklers shall correspond to the types and temperature ratings of the
sprinklers in the property.

5.4.1.4.2 The sprinklers shall be kept in a cabinet located where the temperature in which
they are subjected will at no time exceed 38°C (100°F).

5.4.1.4.2.1 Where dry sprinklers of different lengths are installed, spare dry sprinklers shall
not be required, provided that a means of returning the system to service is furnished.

5.4.1.5 The stock of spare sprinklers shall include all types and ratings installed and shall be
as follows:

(1) For protected facilities having under 300 sprinklers — no fewer than 6 sprinklers
(2) For protected facilities having 300 to 1000 sprinklers — no fewer than 12 sprinklers
3) For protected facilities having over 1000 sprinklers — no fewer than 24 sprinklers
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5.4.1.6* A special sprinkler wrench shall be provided and kept in the cabinet to be used in
the removal and installation of sprinklers. One sprinkler wrench shall be provided for each
type of sprinkler installed.

5.4.1.7 Sprinklers protecting spray coating areas shall be protected against overspray
residue.

5.4.1.7.1 Sprinklers subject to overspray accumulations shall be protected using plastic bags
having a maximum thickness of 0.076 mm (0.003 in.) or shall be protected with small paper
bags.

5.4.1.7.2 Coverings shall be replaced when deposits or residue accumulate.

5.4.1.8*% Sprinklers shall not be altered in any respect or have any type of ornamentation,
paint, or coatings applied after shipment from the place of manufacture.

5.4.1.9 Sprinklers and automatic spray nozzles used for protecting commercial-type cooking
equipment and ventilating systems shall be replaced annually.

5.4.1.9.1 Where automatic bulb-type sprinklers or spray nozzles are used and annual
examination shows no buildup of grease or other material on the sprinklers or spray nozzles,
such sprinklers and spray nozzles shall not be required to be replaced.

5.4.2* Dry Pipe Systems. Dry pipe systems shall be kept dry at all times.

5.4.2.1 During nonfreezing weather, a dry pipe system shall be permitted to be left wet if the
only other option is to remove the system from service while waiting for parts or during
repair activities.

5.4.2.2 Air driers shall be maintained in accordance with the manufacturer’s instructions.

5.4.2.3 Compressors used in conjunction with dry pipe sprinkler systems shall be maintained
in accordance with the manufacturer’s instructions.

5.4.3* Installation and Acceptance Testing. Where maintenance or repair requires the
replacement of sprinkler system components affecting more than 20 sprinklers, those
components shall be installed and tested in accordance with NFPA 13, Standard for the
Installation of Sprinkler Systems.

5.4.4* Marine Systems. Sprinkler systems that are normally maintained using fresh water as
a source shall be drained and refilled, then drained and refilled again with fresh water
following the introduction of raw water into the system.

Chapter 6 Standpipe and Hose Systems

6.1 General.

This chapter shall provide the minimum requirements for the routine inspection, testing, and
maintenance of standpipe and hose systems. Table 6.1 shall be used to determine the
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minimum required frequencies for inspection, testing, and maintenance.

Table 6.1 Summary of Standpipe and Hose Systems Inspection, T

Item Activity Frequency
Control valves Inspection Weekly/monthly
Pressure regulating devices Inspection Quarterly
Piping Inspection Quarterly
Hose connections Inspection Quarterly
Cabinet Inspection Annually
Hose Inspection Annually
Hose storage device Inspection Annually
Alarm device Test Quarterly
Hose nozzle Test Annually
Hose storage device Test Annually
Hose Test 5 years/3 years
Pressure control valve Test 5 years
Pressure reducing valve Test 5 years
Hydrostatic test Test 5 years
Flow test Test 5 years
Main drain test Test Annually
Hose connections Maintenance Annually
Valves (all types) Maintenance Annually/as needed

6.1.1 Valves and Connections. Valves and fire department connections shall be inspected,
tested, and maintained in accordance with Chapter 12.

6.1.2 Impairments. Where the inspection, testing, and maintenance of standpipe and hose

systems results or involves a system that is out of service, the procedures outlined in Chapter
14 shall be followed.

6.2 Inspection.

6.2.1 Components of standpipe and hose systems shall be visually inspected quarterly or as
specified in Table 6.1.

6.2.2 Table 6.2.2 shall be used for the inspection, testing, and maintenance of all classes of
standpipe and hose systems.

Table 6.2.2 Standpipe and Hose Systen

Component/Checkpoint
Hose Connections
Cap missing Replace
Fire hose connection damaged Repair
Valve handles missing Replace
Cap gaskets missing or deteriorated Replace
Valve leaking Close or repair
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Table 6.2.2 Standpipe and Hose Systen

Component/Checkpoint

Visible obstructions

Restricting device missing

Manual, semiautomatic, or dry standpipe — valve does not operate smoothly
Piping

Damaged piping

Control valves damaged

Missing or damaged pipe support device

Damaged supervisory devices

Hose

Inspect

Mildew, cuts, abrasions, and deterioration evident
Coupling damaged

Gaskets missing or deteriorated

Incompatible threads on coupling

Hose not connected to hose rack nipple or valve
Hose test outdated

Hose Nozzle

Hose nozzle missing

Gasket missing or deteriorated

Obstructions

Nozzle does not operate smoothly

Hose Storage Device

Difficult to operate

Damaged

Obstruction

Hose improperly racked or rolled

Nozzle clip in place and nozzle correctly contained?

If enclosed in cabinet, will hose rack swing out at least 90 degrees?
Cabinet

Check overall condition for corroded or damaged parts
Difficult to open

Cabinet door will not open fully

Door glazing cracked or broken

If cabinet is break-glass type, is lock functioning properly?
Glass break device missing or not attached

Not properly identified as containing fire equipment
Visible obstructions

All valves, hose, nozzles, fire extinguisher, etc., easily accessible

Remove
Replace
Lubricate or repair

Repair

Repair or replace
Repair or replace
Repair or replace

Remove and inspect the ho
accordance with NFPA 19¢
Including Couplings and N
Replace with listed, lined,
Replace or repair

Replace

Replace or provide thread :
Connect

Retest or replace in accord:
Testing of Fire Hose Includ

Replace with listed nozzle
Replace

Remove

Repair or replace

Repair or replace

Repair or replace

Remove

Remove

Replace if necessary
Repair or remove any obsti

Repair or replace parts; reg
Repair

Repair or move obstruction
Replace

Repair or replace

Replace or attach

Provide identification
Remove

Remove any material not r

6.2.3 Checkpoints and corrective actions outlined in Table 6.2.2 shall be followed to
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determine that components are free of corrosion, foreign material, physical damage,
tampering, or other conditions that adversely affect system operation.

6.3 Testing.

The tests shall be conducted by a qualified person. Where water damage is a possibility, an
air test shall be conducted on the system at 1.7 bar (25 psi) prior to introducing water to the
system.

6.3.1 Flow Tests.

6.3.1.1* A flow test shall be conducted every 5 years at the hydraulically most remote hose
connection of each zone of an automatic standpipe system to verify the water supply still
provides the design pressure at the required flow.

6.3.1.2 Where a flow test of the hydraulically most remote outlet(s) is not practical, the
authority having jurisdiction shall be consulted for the appropriate location for the test.

6.3.1.3 All systems shall be flow tested and pressure tested at the requirements in effect at
the time of the installation.

6.3.1.3.1 The actual test method(s) and performance criteria shall be discussed in advance
with the authority having jurisdiction.

6.3.1.4 Standpipes, sprinkler connections to standpipes, or hose stations equipped with
pressure reducing valves or pressure regulating valves shall have these valves inspected,
tested, and maintained in accordance with the requirements of Chapter 12.

6.3.1.5 A main drain test shall be performed on all standpipe systems with automatic water
supplies in accordance with the requirements of Chapter 12.

6.3.1.5.1 The test shall be performed at the low point drain for each standpipe or the main
drain test connection where the supply main enters the building (when provided).

6.3.1.5.2 Pressure gauges shall be provided for the test and shall be maintained in
accordance with 5.3.2.

6.3.2 Hydrostatic Tests.

6.3.2.1 Hydrostatic tests at not less than 13.8-bar (200-psi) pressure for 2 hours, or at 3.4
bar (50 psi) in excess of the maximum pressure, where maximum pressure is in excess of
10.3 bar (150 psi), shall be conducted every 5 years on dry standpipe systems and dry
portions of wet standpipe systems.

6.3.2.2*% Hydrostatic tests shall be conducted in manual standpipe systems in accordance
with 6.3.2.1 or on any system that has been modified or repaired.

6.3.2.2.1 Manual wet standpipes that are part of a combined sprinkler/standpipe system shall
not be required to be tested in accordance with 6.3.2.2.

6.3.2.3 The hydrostatic test pressure shall be measured at the low elevation point of the
individual system or zone being tested. The inside standpipe piping shall show no leakage.

6.3.3 Alarm Devices. Where provided, waterflow alarm and supervisory devices shall be
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tested on a quarterly basis.

6.3.3.1 Where freezing conditions necessitate a delay in testing, tests shall be performed as
soon as weather allows.

6.4 Maintenance.

Maintenance and repairs shall be in accordance with 6.2.3 and Table 6.2.2.

6.4.1 Hose Connections. After each use, all hose connected to sprinkler systems shall be
cleaned, drained, and thoroughly dried before being placed in service. Hose that has been
exposed to hazardous materials shall be disposed of in an approved manner or shall be
decontaminated by a method approved for the contaminant and by the hose manufacturer’s
recommendation. Equipment that does not pass the inspection requirements of 5.2.8 or the
testing requirements of 5.3.5 shall be repaired and tested again or replaced.

6.5 Records.

Records shall be maintained in accordance with Section 4.3.

Chapter 7 Private Fire Service Mains I

7.1 General.

This chapter shall provide the minimum requirements for the routine inspection, testing, and
maintenance of private fire service mains and their appurtenances. Table 7.1 shall be used to
determine the minimum required frequencies for inspection, testing, and maintenance.

Table 7.1 Summary of Private Fire Service Main Inspection, Te:

Item Activity Frequenc
Hose houses Inspection Quarterly
Hydrants (dry barrel and wall) Inspection Annually and after each or
Monitor nozzles Inspection Semiannually
Hydrants (wet barrel) Inspection Annually and after each or
Mainline strainers Inspection Annually and after each siy
Piping (exposed) Inspection Annually
Piping (underground) Inspection See 7.2.2.2
Monitor nozzles Test Flow annually (range and «
Hydrants Test Flow annually
Piping (exposed and underground) Flow test 5 years
Mainline strainers Maintenance Annually and after each o
Hose houses Maintenance Annually
Hydrants Maintenance Annually
Monitor nozzles Maintenance Annually

7.1.1 These functions shall be permitted to be carried out simultaneously.
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7.1.2 Valves and Connections. Valves and fire department connections shall be inspected,
tested, and maintained in accordance with Chapter 12.

7.1.3 Fire Hose. Fire hose shall be maintained in accordance with NFPA 1962, Standard for
the Care, Use, and Service Testing of Fire Hose Including Couplings and Nozzles.

7.1.4 Impairments. The procedures outlined in Chapter 14 shall be followed wherever such
an impairment to protection occurs.

7.1.5 Notification to Supervisory Service. To avoid false alarms where a supervisory
service is provided, the alarm receiving facilities always shall be notified by the owner or
designated representative as follows:

(1)  Before conducting any test or procedure that could result in the activation of an
alarm

(2)  After such tests or procedures are concluded

7.2 Inspection.

7.2.1 General. Private fire service mains and their appurtenances shall be inspected at the
intervals specified in Table 7.1.

7.2.2* Procedures. All procedures shall be carried out in accordance with the
manufacturer’s instructions, where applicable.

7.2.2.1 Exposed Piping.
7.2.2.1.1 Exposed piping shall be inspected annually.
7.2.2.1.2 Piping shall be inspected, and the necessary corrective action shall be taken as

shown in Table 7.2.2.1.2.

Table 7.2.2.1.2 Exposed Piping

Condition Corrective Action
Leaks Repair
Physical damage Repair or replace
Corrosion Clean or replace and coat with corrosion protection
Restraint methods Repair or replace

7.2.2.1.3 Piping installed in areas that are inaccessible for safety considerations due to
process operations shall be inspected during each scheduled shutdown.

7.2.2.2 Underground Piping. Generally, underground piping cannot be inspected on a
routine basis. However, flow testing can reveal the condition of underground piping and shall
be conducted in accordance with Section 7.3.

7.2.2.3* Mainline Strainers. Mainline strainers shall be inspected and cleaned after each
system flow exceeding that of a nominal 50-mm (2-in.) orifice and shall be removed and
inspected annually for failing, damaged, and corroded parts with the necessary corrective
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action taken as shown in Table 7.2.2.3.

Table 7.2.2.3 Mainline Strainers

Condition

Corrective Action

Plugging or fouling
Corrosion

Clean
Replace or repair

7.2.2.4 Dry Barrel and Wall Hydrants. Dry barrel and wall hydrants shall be inspected
annually and after each operation with the necessary corrective action taken as shown in
Table 7.2.2.4.

Table 7.2.2.4 Dry Barrel and Wall Hydrants

Condition Corrective Action

Inaccessible Make accessible

Barrel contains water or ice (presence of water or ice
could indicate a faulty drain, a leaky hydrant valve, or
high groundwater table) after each use
Improper drainage from barrel Repair drain

Repair or replace gaskets, packing, or parts as

necessary

Leaks in outlets or at top of hydrant
Cracks in hydrant barrel Repair or replace
Tightness of outlets Lubricate if necessary; tighten if necessary
Worn nozzle threads Repair or replace
Worn hydrant operating nut Repair or replace

Availability of operating wrench Make sure wrench is available

7.2.2.5 Wet Barrel Hydrants. Wet barrel hydrants shall be inspected annually and after
each operation with the necessary corrective action taken as shown in Table 7.2.2.5.

Table 7.2.2.5 Wet Barrel Hydrants

Condition Corrective Action

Inaccessible Make accessible
Repair or replace gaskets, packing, or parts as

necessary

Leaks in outlets or at top of hydrant
Cracks in hydrant barrel Repair or replace
Tightness of outlets Lubricate if necessary; tighten if necessary
Worn nozzle threads Repair or replace
Worn hydrant operating nut Repair or replace

Availability of operating wrench Make sure wrench is available

7.2.2.6 Monitor Nozzles. Monitor nozzles shall be inspected semiannually with the
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Condition Corrective Action

7.2.2.6 Monitor Nozzles. Monitor nozzles shall be inspected semiannually with the
necessary corrective action taken as shown in Table 7.2.2.6.

Table 7.2.2.6 Monitor Nozzles

Condition Corrective Action
Leakage Repair
Physical damage Repair or replace
Corrosion Clean or replace, and lubricate or protect as necessary
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7.2.2.7 Hose Houses. Hose houses shall be inspected quarterly with the necessary corrective
action taken as shown in Table 7.2.2.7.

Table 7.2.2.7 Hose Houses

Condition Corrective Action
Inaccessible Make accessible
Physical damage Repair or replace
Missing equipment Replace equipment

7.3 Testing.

7.3.1* Underground and Exposed Piping Flow Tests. Underground and exposed piping
shall be flow tested to determine the internal condition of the piping at minimum 5-year
intervals.

7.3.1.1 Flow tests shall be made at flows representative of those expected during a fire for
the purpose of comparing the friction loss characteristics of the pipe with those expected for
the particular type of pipe involved, with due consideration given to the age of the pipe and
to the results of previous flow tests.

7.3.1.2 Any flow test results that indicate deterioration of available water flow and pressure
shall be investigated to the complete satisfaction of the authority having jurisdiction to ensure
that the required flow and pressure are available for fire protection.

7.3.1.3 Where underground piping supplies individual fire sprinkler, standpipe, water spray,
or foam-water sprinkler systems and there are no means to conduct full flow tests, tests
generating the maximum available flows shall be permitted.

7.3.2 Hydrants. Hydrants shall be tested annually to ensure proper functioning.

7.3.2.1 Each hydrant shall be opened fully and waterflowed until all foreign material has
cleared.

7.3.2.2 Flow shall be maintained for not less than 1 minute.

7.3.2.3 After operation, dry barrel and wall hydrants shall be observed for proper drainage
from the barrel.

7.3.2.4 Full drainage shall take no longer than 60 minutes.

7.3.2.5 Where soil conditions or other factors are such that the hydrant barrel does not drain
within 60 minutes, or where the 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.

7.3.2.6 Dry barrel hydrants that are located in areas subject to freezing weather and that
have plugged drains shall be identified clearly as needing pumping after operation.
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7.3.3 Monitor Nozzles.
7.3.3.1 Monitor nozzles that are mounted on hydrants shall be tested as specified in 7.3.2.

7.3.3.2 All monitor nozzles shall be oscillated and moved throughout their full range
annually to ensure proper operability.

7.3.4 Hose Houses. All fire hose shall be tested in accordance with NFPA 1962, Standard
for the Care, Use, and Service Testing of Fire Hose Including Couplings and Nozzles.

7.4 Maintenance.

7.4.1 General. All equipment shall be maintained in proper working condition, consistent
with the manufacturer’s recommendations.

7.4.2 Mainline Strainers. Mainline strainers shall be cleaned annually and after each
operation.

7.4.3 Hydrants.

7.4.3.1 Hydrants shall be lubricated annually to ensure that all stems, caps, plugs, and
threads are in proper operating condition.

7.4.3.2% Hydrants shall be kept free of snow, ice, or other materials and protected against
mechanical damage so that free access is ensured.

7.4.4 Monitor Nozzles. Monitor nozzles shall be lubricated annually to ensure proper
operating condition.

7.4.5 Hose Houses. Hose houses shall be maintained annually in a condition to ensure that
all fire hose and required components are in usable condition.

7.5 Records.

Records shall be maintained in accordance with Section 4.3.

Chapter 8 Fire Pumps I

8.1* General.

This chapter shall provide the minimum requirements for the routine inspection, testing, and
maintenance of fire pump assemblies. Table 8.1 shall be used to determine the minimum
required frequencies for inspection, testing, and maintenance.

Table 8.1 Summary of Fire Pump Inspection, Testing, a

Item Activity Frequ

Pump house, heating ventilating louvers Inspection Weekly
Fire pump system Inspection Weekly
Pump operation

No-flow condition Test Weekly
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Table 8.1 Summary of Fire Pump Inspection, Testing, a

Item Activity Frequ
Flow condition Test Annually
Hydraulic Maintenance Annually
Mechanical transmission Maintenance Annually
Electrical system Maintenance Varies
Controller, various components Maintenance Varies
Motor Maintenance Annually
Diesel engine system, various components Maintenance Varies

8.1.1 Valves and Connections. Valves and fire department connections shall be inspected,
tested, and maintained in accordance with Chapter 12.

8.1.2* Auxiliary Equipment. The pump assembly auxiliary equipment shall include the
following:

(1) Pump accessories as follows:
(a) Pump shaft coupling
(b) Automatic air release valve
(c) Pressure gauges

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

(2) Pump test device(s)

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

(4)  Alarm sensors and indicators
&) Right-angle gear sets (for engine-driven vertical shaft turbine pumps)
(6) Pressure maintenance (jockey) pump and accessories

8.1.3 Water Supply to Pump Suction. The suction supply for the fire pump shall provide
the required flow at a gauge pressure of zero (0) bar [zero (0) psi] or higher at the pump
suction flange to meet the system demand.

8.1.3.1 Those installations for which NFPA 20, Standard for the Installation of Stationary
Pumps for Fire Protection, permitted negative suction gauge pressures at the time of pump
installation, where the system demand still can be met by the pump and water supply, shall be
considered to be in compliance with 8.1.3.

8.1.4 Energy Source. The energy sources for the pump driver shall supply the necessary
brake horsepower of the driver so that the pump meets system demand.

8.1.5 Driver. The pump driver shall not overload beyond its rating (including any service
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factor allowance) when delivering the necessary brake horsepower.

8.1.6* 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.

8.1.7 Impairments. The procedures outlined in Chapter 14 shall be followed where an
impairment to protection occurs.

8.1.8 Notification to Supervisory Service. To avoid false alarms where a supervisory
service is provided, the alarm receiving facility always shall be notified by the owner or
designated representative as follows:

(1)  Before conducting any test or procedure that could result in the activation of an
alarm

(2)  After such tests or procedures are concluded

8.2 Inspection.

8.2.1 The purpose of inspection shall be to verify that the pump assembly appears to be in
operating condition and is free from physical damage.

8.2.2* The pertinent visual observations specified in the following checklists shall be
performed weekly:

(1) Pump house conditions:

(a) Heat is adequate, not less than 4.4°C (40°F) [21°C (70°F) for pump room with
diesel pumps without engine heaters].

(b) Ventilating louvers are free to operate.
(2)  Pump system conditions:
(a) Pump suction and discharge and bypass valves are fully open.
(b) Piping is free of leaks.
(c) Suction line pressure gauge reading is normal.
(d) System line pressure gauge reading is normal.
(¢) Suction reservoir is full.
(f) Wet pit suction screens are unobstructed and in place.
3) Electrical system conditions:
(a) Controller pilot light (power on) is illuminated.
(b) Transfer switch normal pilot light is illuminated.
(c) Isolating switch is closed — standby (emergency) source.
(d) Reverse phase alarm pilot light is off or normal phase rotation pilot light is on.

(e) Oil level in vertical motor sight glass is normal.
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(4) Diesel engine system conditions:
(a) Fuel tank is two-thirds full.
(b) Controller selector switch is in auto position.
(c) Batteries’ (2) voltage readings are normal.
(d) Batteries’ (2) charging current readings are normal.
(e) Batteries’ (2) pilot lights are on or battery failure (2) pilot lights are off.
(f) All alarm pilot lights are off.
(g) Engine running time meter is reading.
(h) Oil level in right angle gear drive is normal.
(i) Crankcase oil level is normal.
(j) Cooling water level is normal.
(k) Electrolyte level in batteries is normal.
() Battery terminals are free from corrosion.
(m) Water-jacket heater is operating.

(5)* Steam system conditions: Steam pressure gauge reading is normal.

8.3* Testing.

8.3.1 A weekly test of fire pump assemblies shall be conducted without flowing water.
8.3.1.1 This test shall be conducted by starting the pump automatically.

8.3.1.2 The electric pump shall run a minimum of 10 minutes.

8.3.1.3 The diesel pump shall run a minimum of 30 minutes.

8.3.1.4 A valve installed to open as a safety feature shall be permitted to discharge water.

8.3.1.5 The automatic weekly test timer shall be permitted to be substituted for the starting
procedure.

8.3.2 Weekly Tests.

8.3.2.1*% Qualified operating personnel shall be in attendance during the weekly pump
operation.

8.3.2.2 The pertinent visual observations or adjustments specified in the following checklists
shall be conducted while the pump is running:

(1) Pump system procedure:
(a) Record the system suction and discharge pressure gauge readings

(b) Check the pump packing glands for slight discharge
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(c) Adjust gland nuts if necessary
(d) Check for unusual noise or vibration
(e) Check packing boxes, bearings, or pump casing for overheating
() Record the pump starting pressure
(2) Electrical system procedure:
(a) Observe the time for motor to accelerate to full speed

(b) Record the time controller is on first step (for reduced voltage or reduced
current starting)

(c) Record the time pump runs after starting (for automatic stop controllers)
3) Diesel engine system procedure:

(a) Observe the time for engine to crank

(b) Observe the time for engine to reach running speed

(c) Observe the engine oil pressure gauge, speed indicator, water, and oil
temperature indicators periodically while engine is running

(d) Record any abnormalities

(e) Check the heat exchanger for cooling water flow
(4) Steam system procedure:

(a) Record the steam pressure gauge reading

(b) Observe the time for turbine to reach running speed
8.3.3 Annual Tests.

8.3.3.1 An annual test of each pump assembly shall be conducted under minimum, rated, and
peak flows of the fire pump by controlling the quantity of water discharged through
approved test devices.

8.3.3.1.1* If available suction supplies do not allow flowing of 150 percent of the rated
pump capacity, the fire pump shall be permitted to operate at maximum allowable discharge.

8.3.3.1.2* This test shall be conducted as described in 8.3.3.1.2.1, 8.3.3.1.2.2, or
8.3.3.1.2.3.

8.3.3.1.2.1 Use of the Pump Discharge Via the Hose Streams. Pump suction and
discharge pressures and the flow measurements of each hose stream shall determine the total
pump output. Care shall be taken to prevent water damage by verifying there is adequate
drainage for the high-pressure water discharge from hoses.

8.3.3.1.2.2 Use of the Pump Discharge Via the Bypass Flowmeter to Drain or Suction
the Reservoir. Pump suction and discharge pressures and the flowmeter measurements shall
determine the total pump output.
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8.3.3.1.2.3 Use of the Pump Discharge Via the Bypass Flowmeter to Pump Suction
(Closed-Loop Metering). Pump suction and discharge pressures and the flowmeter
measurements shall determine the total pump output.

8.3.3.1.3 Where the annual test is conducted periodically in accordance with 8.3.3.1.2.3, a
test shall be conducted every 3 years in accordance with 8.3.3.1.2.1 or 8.3.3.1.2.2 in lieu of
the method described in 8.3.3.1.2.3.

8.3.3.1.4 Where 8.3.3.1.2.2 or 8.3.3.1.2.3 is used, the flow meter shall be adjusted
immediately prior to conducting the test in accordance with the manufacturer’s instructions.
If the test results are not consistent with the previous annual test, 8.3.3.1.2.1 shall be used. If
testing in accordance with 8.3.3.1.2.1 is not possible, a flowmeter calibration shall be
performed and the test shall be repeated.

8.3.3.2 The pertinent visual observations, measurements, and adjustments specified in the
following checklists shall be conducted annually while the pump is running and flowing water
under the specified output condition:

(1) At no-flow condition (churn):
(a) Check the circulation relief valve for operation to discharge water
(b) Check the pressure relief valve (if installed) for proper operation
(c) Continue the test for 2 hour

(2) At each flow condition:
(a) Record the electric motor voltage and current (all lines)
(b) Record the pump speed in rpm

(c¢) Record the simultaneous (approximately) readings of pump suction and
discharge pressures and pump discharge flow

8.3.3.3* For installations having a pressure relief valve, the operation of the relief valve shall
be closely observed during each flow condition to determine if the pump discharge pressure
exceeds the normal operating pressure of the system components.

8.3.3.3.1 The pressure relief valve shall also be observed during each flow condition to
determine if the pressure relief valve closes at the proper pressure.

8.3.3.3.2 A pressure relief valve that is open during a flow condition will affect test results.

8.3.3.3.3 The pressure relief valve shall be closed during flow conditions if necessary to
achieve minimum rated characteristics for the pump and reset to normal position at the
conclusion of the pump test.

8.3.3.4 For installations having an automatic transfer switch, the following test shall be
performed to ensure that the overcurrent protective devices (i.e., fuses or circuit breakers)
do not open:

(1) Simulate a power failure condition while the pump is operating at peak load
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(2) Verity that the transfer switch transfers power to the alternate power source
(3)  Verify that the pump continues to perform at peak load

4) Remove the power failure condition and verify that after a time delay, the pump is
reconnected to the normal power source

8.3.3.5 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.

8.3.3.6 Safety. Section 4.7 shall be followed for safety requirements while working near
electric motor-driven fire pumps.

8.3.3.7* Suction Screens. After the water-flow portions of the annual test or fire protection
system activations, the suction screens shall be inspected and cleared of any debris or
obstructions.

8.3.4 Other Tests.

8.3.4.1 Engine generator sets supplying emergency or standby power to fire pump
assemblies shall be tested routinely in accordance with NFPA 110, Standard for Emergency
and Standby Power Systems.

8.3.4.2 Automatic transfer switches shall be tested routinely and exercised in accordance
with NFPA 110, Standard for Emergency and Standby Power Systems.

8.3.4.3 Tests of appropriate environmental pump room space conditions (e.g., heating,
ventilation, illumination) shall be made to ensure proper manual or automatic operation of
the associated equipment.

8.3.4.4% Parallel and angular alignment of the pump and driver shall be checked during the
annual test. Any misalignment shall be corrected.

8.3.5 Test Results and Evaluation.
8.3.5.1* Interpretation.

8.3.5.1.1 The interpretation of the test results shall be the basis of determination of
performance of the pump assembly.

8.3.5.1.2 Qualified individuals shall make interpretation of the test results.
8.3.5.2 Engine Speed.

8.3.5.2.1 Theoretical factors for correction to the rated speed shall not be applied where
determining the compliance of the pump per the test.

8.3.5.2.2 Increasing the engine speed beyond the rated speed of the pump at rated condition
is not an acceptable method for meeting the rated pump performance.

8.3.5.3 The fire pump assembly shall be considered acceptable if either of the following
conditions is shown during the test:
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(1)*  The test matches the initial unadjusted field acceptance test curve.

(2) The fire pump matches the performance characteristics as indicated on the pump
nameplate.

8.3.5.4* Degradation in excess of 5 percent of the pressure of the initial unadjusted
acceptance test curve or nameplate shall require an investigation to reveal the cause of
degraded performance.

8.3.5.5 Current and voltage readings whose product does not exceed the product of the
rated voltage and rated full-load current multiplied by the permitted motor service factor
shall be considered acceptable. Voltage readings at the motor within 5 percent below or 10
percent above the rated (i.e., nameplate) voltage shall be considered acceptable.

8.4 Reports.

8.4.1 Any abnormality observed during inspection or testing shall be reported promptly to
the person responsible for correcting the abnormality.

8.4.2* Test results shall be recorded and retained for comparison purposes in accordance
with Section 4.3.

8.4.2.1 All time delay intervals associated with the pump’s starting, stopping, and energy
source transfer shall be recorded.

8.5 Maintenance.

8.5.1* A preventive maintenance program shall be established on all components of the
pump assembly in accordance with the manufacturer’s recommendations.

8.5.2 Records shall be maintained on all work performed on the pump, driver, controller,
and auxiliary equipment.

8.5.3 In the absence of manufacturer’s recommendations for preventive maintenance, Table
8.5.3 shall be used for alternative requirements.

Table 8.5.3 Summary of Fire Pump Inspection, Testing, :

Complete as Applicable Visual Check Change Clean
Inspection
A Pump System

1 Lubricate pump bearings X

2 Check pump shaft end play X

3 Check accuracy of pressure gauges and X X

sensors
4  Check pump coupling alignment X
5 Wet pit suction screens X X
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Table 8.5.3 Summary of Fire Pump Inspection, Testing, :

Complete as Applicable Visual Check Change Clean
Inspection
B Mechanical Transmission
1 Lubricate coupling X
2 Lubricate right-angle gear drive X

C Electrical System
1 Exercise isolating switch and circuit
breaker
2 Trip circuit breaker (if mechanism
provided)
3 Operate manual starting means (electrical)

4 Inspect and operate emergency manual X
starting means (without power)
5 Tighten electrical connections as necessary X
6 Lubricate mechanical moving parts X
(excluding starters and relays)
7 Calibrate pressure switch settings X
8 Grease motor bearings X
D Diesel Engine System
1 Fuel
Tank level X X
Tank float switch X
Solenoids valve operation X
Strainer, filter, or dirt leg, or X

combination thereof

Water and foreign material in tank X

(
a
)
(
b
)
(
C
)
(
d
)
(
(&
)

=

(f Water in system X X

Flexible hoses and connectors X

)
(
g
)
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Table 8.5.3 Summary of Fire Pump Inspection, Testing, :

Complete as Applicable Visual Check Change Clean
Inspection
( Tank vents and overflow piping X
h  unobstructed
)
(i Piping X
)
2 Lubrication System
( Oil level X X
Oil change X
Oil filter(s) X
Lube oil heater X
Crankcase breather X X X

ooling System
Level X X

Antifreeze protection level

Antifreeze X

Adequate cooling water to heat X

exchanger

Rod out heat exchanger X

C W
[ - N G R  e e e Tl R - e e - a

~ ~—
=

Water pump(s) X

Condition of flexible hoses and X X
connections

Jacket water heater X

=N N~ g M~

Inspect duct work, clean louvers X X X
(combustion air)

N~ N
—-
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Table 8.5.3 Summary of Fire Pump Inspection, Testing, :

Complete as Applicable Visual Check Change Clean
Inspection
(j Water strainer X
)
4 Exhaust System
( Leakage X X
a
)
( Drain condensate trap X
b
)
( Insulation and fire hazards X
c
)
( Excessive back pressure
d
)
( Exhaust system hangers and supports X
e
)
(f Flexible exhaust section X
)
5 Battery System

Electrolyte level X
Terminals clean and tight X X

(

a

)

(

b

)

( Remove corrosion, case exterior clean X X
¢ anddry

)

( Specific gravity or state of charge

d
)
(
e
)

Charger and charge rate X

(f Equalize charge X
)
6 Electrical System
General inspection X

(

a

)

( Tighten control and power wiring X
b connections
)

(

c

Wire chafing where subject to X X
movement

)
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Table 8.5.3 Summary of Fire Pump Inspection, Testing, :

Complete as Applicable Visual Check Change Clean
Inspection
( Operation of safeties and alarms X
d
)
( Boxes, panels, and cabinets X
e
)
(f Circuit breakers or fuses X X
)
( Circuit breakers or fuses X
g
)

8.5.4 The preventive maintenance program shall be initiated immediately after the pump
assembly has passed acceptance tests.

Chapter 9 Water Storage Tanks I

9.1* General.

This chapter shall provide the minimum requirements for the routine inspection, testing, and
maintenance of water storage tanks. Table 9.1 shall be used to determine the minimum
required frequencies for inspection, testing, and maintenance.

Table 9.1 Summary of Water Storage Tank Inspection, Testi

Item Activity Frequ
Condition of water in tank Inspection Monthly/quarterly*
Water temperature Inspection Daily/weekly*
Heating system Inspection Daily/weekly*
Control valves Inspection Weekly/monthly
Water — level Inspection Monthly/quarterly
Air pressure Inspection Monthly/quarterly
Tank — exterior Inspection Quarterly
Support structure Inspection Quarterly
Catwalks and ladders Inspection Quarterly
Surrounding area Inspection Quarterly
Hoops and grillage Inspection Annually
Painted/coated surfaces Inspection Annually
Expansion joints Inspection Annually
Interior Inspection 5 years/3 years
Check valves Inspection 5 years
Temperature alarms Test Monthly*
High temperature limit switches Test Monthly*
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Table 9.1 Summary of Water Storage Tank Inspection, Testi

Item Activity Frequ
Water level alarms Test Semiannually
Level indicators Test 5 years
Pressure gauges Test 5 years
Water level Maintenance —
Drain silt Maintenance Semiannually
Control valves Maintenance Annually
Embankment-supported coated fabric (ESCF) Maintenance —
Check valves Maintenance —

*Cold weather/heating season only.

9.1.1 Valves and Connections. Valves and fire department connections shall be inspected,
tested, and maintained in accordance with Chapter 12.

9.1.2 Impairments. The procedures outlined in Chapter 14 shall be followed where an
impairment to protection occurs.

9.1.3* Notification to Supervisory Service. To avoid false alarms where a supervisory
service is provided, the alarm receiving facility always shall be notified by the owner or
designated representative as follows:

(1)  Before conducting any test or procedure that could result in the activation of an
alarm

(2)  After such tests or procedures are concluded

9.2 Inspection.
9.2.1 Water Level.

9.2.1.1*% Tanks equipped with supervised water level alarms that are connected to a
constantly attended location shall be inspected quarterly.

9.2.1.2 Tanks not equipped with supervised water level alarms connected to a constantly
attended location shall be inspected monthly.

9.2.2 Air Pressure.

9.2.2.1 Pressure tanks that have their air pressure source supervised in accordance with
NFPA 72%®, National Fire Alarm Code®, shall be inspected quarterly.

9.2.2.2 The air pressure in pressure tanks with a nonsupervised air pressure source shall be
inspected monthly.

9.2.3 Heating System.

9.2.3.1 Tank heating systems installed on tanks equipped with a supervised low water
temperature alarm that are connected to a constantly attended location shall be inspected
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weekly.

9.2.3.2 Tank heating systems without a supervised low temperature alarm connected to a
constantly attended location shall be inspected daily during the heating season.

9.2.4 Water Temperature.
9.2.4.1 The temperature of water tanks shall not be less than 4°C (40°F).

9.2.4.2 The temperature of water in tanks with low temperature alarms connected to a
constantly attended location shall be inspected and recorded weekly during the heating
season.

9.2.4.3 The temperature of water in tanks without low temperature alarms connected to a
constantly attended location shall be inspected and recorded daily during the heating season.

9.2.5 Exterior Inspection.

9.2.5.1* The exterior of the tank, supporting structure, vents, foundation, and catwalks or
ladders, where provided, shall be inspected quarterly for signs of obvious damage or
weakening.

9.2.5.2 The area surrounding the tank and supporting structure, where provided, shall be
inspected quarterly to ensure that the following conditions are met:

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

(2) The area is free of the accumulation of material on or near parts that could result in
accelerated corrosion or rot.

3) The tank and support are free of ice buildup.

4) The exterior sides and top of embankments supporting coated fabric tanks are free of
erosion.

9.2.5.3 Expansion joints, where provided, shall be inspected annually for leaks and cracks.
9.2.5.4 The hoops and grillage of wooden tanks shall be inspected annually.

9.2.5.5 Exterior painted, coated, or insulated surfaces of the tank and supporting structure,
where provided, shall be inspected annually for signs of degradation.

9.2.6 Interior Inspection.
9.2.6.1 Frequency.

9.2.6.1.1*% The interior of steel tanks without corrosion protection shall be inspected every 3
years.

9.2.6.1.2 The interior of all other types of tanks shall be inspected every 5 years.

9.2.6.2 Where interior inspection is made by means of underwater evaluation, silt shall first
be removed from the tank floor.

9.2.6.3 The tank interior shall be inspected for signs of pitting, corrosion, spalling, rot, other
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forms of deterioration, waste materials and debris, aquatic growth, and local or general
failure of interior coating.

9.2.6.4 Steel tanks exhibiting signs of interior pitting, corrosion, or failure of coating shall be
tested in accordance with 9.2.7.

9.2.6.5* Tanks on ring-type foundations with sand in the middle shall be inspected for
evidence of voids beneath the floor.

9.2.6.6 The heating system and components including piping shall be inspected.
9.2.6.7 The anti-vortex plate shall be inspected for deterioration or blockage.

9.2.7 Interior Inspection. Where a drained interior inspection of a steel tank is conducted in
accordance with 9.2.6.4, the following tests shall be conducted:

(D) Evaluation of tank coatings shall be made in accordance with the adhesion test of
ASTM D 3359, Standard Test Methods for Measuring Adhesion by Tape Test,
generally referred to as the “cross-hatch test.”

(2) Dry film thickness measurements shall be taken at random locations to determine the
overall coating thickness.

3) Nondestructive ultrasonic readings shall be taken to evaluate the wall thickness where
there is evidence of pitting or corrosion.

(4) Interior surfaces shall be spot wet-sponge tested to detect pinholes, cracks, or other
compromises in the coating. Special attention shall be given to sharp edges such as
ladder rungs, nuts, and bolts.

(%) Tank bottoms shall be tested for metal loss and/or rust on the underside by use of
ultrasonic testing where there is evidence of pitting or corrosion. Removal, visual
inspection, and replacement of random floor coupons shall be an acceptable
alternative to ultrasonic testing.

(6) Tanks with flat bottoms shall be vacuum-box tested at bottom seams in accordance
with test procedures found in NFPA 22, Standard for Water Tanks for Private Fire
Protection.

9.3 Testing.
9.3.1* Level indicators shall be tested every 5 years for accuracy and freedom of movement.

9.3.2 The tank heating system, where provided, shall be tested prior to the heating season to
make certain it is in the proper working order.

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

9.3.4* High water temperature limit switches on tank heating systems, where provided, shall
be tested monthly whenever the heating system is in service.

9.3.5* High and low water level alarms shall be tested semiannually.
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9.3.6* Pressure gauges shall be tested every 5 years with a calibrated gauge in accordance
with the manufacturer’s instructions. Gauges not accurate to within 3 percent of the scale of
the gauge being tested shall be recalibrated or replaced.

9.4 Maintenance.

Voids discovered beneath the floors of tanks shall be filled by pumping in grout or accessing
the sand and replenishing.

9.4.1 The tank shall be maintained full or at the designed water level.

9.4.2 The hatch covers in the roofs and the door at the top of the frostproof casing shall
always be kept securely fastened with substantial catches as a protection against freezing and
windstorm damage.

9.4.3 No waste materials, such as boards, paint cans, trim, or loose material, shall be left in
the tank or on the surface of the tank.

9.4.4 The exposed surfaces of embankment-supported coated fabric (ESCF) tanks shall be
cleaned and painted every 2 years or in accordance with the manufacturer's instructions.

9.4.5 Silt shall be removed during interior inspections or more frequently as needed to avoid
accumulation to the level of the tank outlet.

9.4.6 Maintenance of Embankment-Supported Coated Fabric (ESCF) Suction Tanks.
The maintenance of ESCF tanks shall be completed in accordance with this section and the
tank manufacturer’s instructions.

9.5 Records.

Records shall be maintained in accordance with Section 4.3.

Chapter 10 Water Spray Fixed Systems I

10.1* General.

This chapter shall provide the minimum requirements for the routine inspection, testing, and
maintenance of water spray protection from fixed nozzle systems only. Table 10.1 shall be
used to determine the minimum required frequencies for inspection, testing, and
maintenance.

Table 10.1 Summary of Water Spray Fixed System Inspection,

Item Activity Frequency
Backflow preventer Inspection
Check valves Inspection
Control valves Inspection Weekly (sealed)
Control valves Inspection Monthly (locked, supervised)
Deluge valve Inspection
Detection systems Inspection
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Table 10.1 Summary of Water Spray Fixed System Inspection,

Item Activity Frequency
Detector check valves Inspection
Drainage Inspection Quarterly
Electric motor Inspection
Engine drive Inspection
Fire pump Inspection
Fittings Inspection Quarterly
Fittings (rubber-gasketed) Inspection Quarterly
Gravity tanks Inspection
Hangers Inspection Quarterly
Heat (deluge valve house) Inspection Daily/weekly
Nozzles Inspection Monthly
Pipe Inspection Quarterly
Pressure tank Inspection
Steam driver Inspection
Strainers Inspection Mfg. instruction
Suction tanks Inspection
Supports Inspection Quarterly
Water supply piping Inspection
UHSWSS — detectors Inspection Monthly
UHSWSS — controllers Inspection Each shift
UHSWSS — valves Inspection Each shift
Backflow preventer Operational test
Check valves Operational test
Control valves Operational test Quarterly
Deluge valve Operational test
Detection systems Operational test
Detector check valve Operational test
Electric motor Operational test
Engine drive Operational test
Fire pump Operational test
Flushing Operational test Annually
Gravity tanks Operational test
Main drain test Operational test Quarterly
Manual release Operational test Annually
Nozzles Operational test Annually
Pressure tank Operational test
Steam driver Operational test
Strainers Operational test Annually
Suction tanks Operational test
Water-flow alarm Operational test Quarterly
Water spray system test Operational test Annually
Water supply flow test Operational test
UHSWSS Operational test Annually

Backflow preventer
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Table 10.1 Summary of Water Spray Fixed System Inspection,

Item

Activity

Frequency

Check valves
Control valves
Deluge valve
Detection systems
Detector check valve
Electric motor
Engine drive

Fire pump

Gravity tanks
Pressure tank

Steam driver
Strainers

Strainers (baskets/screen)
Suction tanks

Water spray system

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

Annually

Annually
5 years

Annually

10.1.1 This chapter shall not cover water spray protection from portable nozzles, sprinkler
systems, monitor nozzles, or other means of application.

10.1.2* NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection, shall be
consulted to determine the requirements for design and installation, including acceptance

testing.

10.1.3 Valves and Connections. Valves and fire department connections shall be inspected,
tested, and maintained in accordance with Chapter 12.

10.1.4* Impairments. The procedures outlined in Chapter 14 and this section shall be
followed where an impairment to protection occurs.

10.1.4.1* When a water spray fixed system or any portion thereof is out of service for any
reason, notice shall be given to facility management, the local fire department, the on-site fire

brigade, and other authorities having jurisdiction, as applicable.

10.1.4.2 A sign shall be posted at each fire department connection or system control valve
indicating which portion of the system is out of service.

10.2 Inspection and Maintenance Procedures.

10.2.1 The components described in this section shall be inspected and maintained at the
frequency specified in Table 10.1 and in accordance with this standard and the

manufacturer’s instructions.

10.2.1.1 Items in areas that are inaccessible for safety considerations due to factors such as
continuous process operations and energized electrical equipment shall be inspected during

each scheduled shutdown but not more than every 18 months.
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10.2.1.2 Inspections shall not be required for items in areas with no provision for access and
that are not subject to the conditions noted in 10.2.4.1, 10.2.4.2, and 10.2.5.1.

10.2.1.3 Items in areas that are inaccessible for safety considerations shall be tested at
longer intervals in accordance with 12.4.3.2.2.2.

10.2.1.4 Other maintenance intervals shall be permitted depending on the results of the
visual inspection and operating tests.

10.2.1.5 Deluge valve enclosures shall be inspected in accordance with the provisions of
Chapter 12.

10.2.1.6 Nozzle discharge patterns and direction shall be checked during the annual test.

10.2.1.7 Nozzle strainers shall be removed, inspected, and cleaned during the flushing
procedure for the mainline strainer.

10.2.1.8 Mainline strainers shall be removed and inspected every 5 years for damaged and
corroded parts.

10.2.2 Deluge Valves. Deluge valves shall be inspected, tested, and maintained in
accordance with Chapter 12.

10.2.3 Automatic Detection Equipment. Automatic detection equipment shall be
inspected, tested, and maintained in accordance with NFPA 72, National Fire Alarm Code,
to ensure that the detectors are in place, securely fastened, and protected from corrosion,
weather, and mechanical damage and that the communication wiring, control panels, or
pneumatic tubing system is functional.

10.2.4* System Piping. System piping, fittings, hangers, and supports shall be inspected and
maintained to ensure continuity of water delivery to the spray nozzles at full water-flow and
design pressure.

10.2.4.1* System Piping and Fittings. System piping and fittings shall be inspected for the
following:

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

(2) External conditions (e.g., missing or damaged paint or coatings, rust, and corrosion)
(3)  Misalignment or trapped sections

4) Low point drains (automatic or manual)

(5)  Location of rubber-gasketed fittings

10.2.4.2* Hangers and Supports. Hangers and supports shall be inspected for the following
and repaired as necessary:

(D) Condition (e.g., missing or damaged paint or coating, rust, and corrosion)
(2) Secure attachment to structural supports and piping

3) Damaged or missing hangers
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10.2.5% Water Spray Nozzles.

10.2.5.1 Water spray nozzles shall be 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.

10.2.5.2 Where caps or plugs are required, the inspection shall confirm they are in place and
free to operate as intended.

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

10.2.6 Water Supply.

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

10.2.6.2*% Water supply piping shall be maintained free of internal obstructions.

10.2.7* Strainers.

10.2.7.1 Mainline strainers (basket or screen) shall be flushed until clear after each operation
or flow test.

10.2.7.2 Individual water spray nozzle strainers shall be removed, cleaned, and inspected
after each operation or flow test.

10.2.7.3 All strainers shall be inspected and cleaned in accordance with the manufacturer’s
instructions.

10.2.7.4 Damaged or corroded parts shall be replaced or repaired.

10.2.8 Drainage. The area beneath and surrounding a water spray fixed system shall be
inspected visually on a quarterly basis to ensure that drainage facilities, such as trap sumps
and drainage trenches, are not blocked and retention embankments or dikes are in good
repair.

10.2.9 Fire Pumps. Chapter 8 shall be followed for inspection and maintenance
requirements.

10.2.10 Water Tanks (Gravity, Pressure, or Suction Tanks, or Reservoirs). Chapter 9
shall be followed for inspection and maintenance requirements.

10.3 Operational Tests.

10.3.1 Performance. Water spray fixed systems shall require competent and effective care
and maintenance to ensure they perform as designed.

10.3.1.1 Frequency of system tests shall be in accordance with Table 10.1.

10.3.1.2 Water spray fixed systems shall be serviced in accordance with this standard and
with the manufacturer’s instructions.
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10.3.2 Notification.

10.3.2.1 To avoid false alarms where a supervisory service is provided, the alarm receiving
facility always shall be notified by the owner or designated representative as follows:

(1)  Before conducting any test or procedure that could result in the actuation of an alarm
(2)  After such tests or procedures are concluded
10.3.2.2 Notify all personnel whose operations could be affected by the system operation.

10.3.2.3 The owner’s representative, the authority having jurisdiction, and the fire
department or fire brigade shall be notified that testing is to be conducted so they have the
opportunity to observe the inspection and testing of the water spray fixed systems.

10.3.3* Test Preparation. Precautions shall be taken to prevent damage to property during
the test.

10.3.4 Operational Test Performance. Operational tests shall be conducted to ensure that
the water spray fixed systems respond as designed, both automatically and manually.

10.3.4.1* Response Time.

10.3.4.1.1 Under test conditions, the heat detection systems, where exposed to a heat test
source, shall operate within 40 seconds.

10.3.4.1.2 Under test conditions, the flammable gas detection system, where exposed to a
standard test gas concentration, shall operate within 20 seconds.

10.3.4.1.3 These response times shall be recorded.

10.3.4.2 Discharge Time. The time lapse between operation of detection systems and water
delivery time to the protected area shall be recorded.

10.3.4.3* Discharge Patterns.

10.3.4.3.1 The water discharge patterns from all of the spray nozzles shall be observed to
ensure that patterns are not impeded by plugged nozzles and to ensure that nozzles are
correctly positioned and that obstructions do not prevent discharge patterns from wetting
surfaces to be protected.

10.3.4.3.2 Where obstructions occur, the piping and nozzles shall be cleaned and the system
retested.

10.3.4.4 Pressure Readings.

10.3.4.4.1 Pressure readings shall be recorded at the hydraulically most remote nozzle to
ensure the water flow has not been impeded by partially closed valves or by plugged strainers
or piping.

10.3.4.4.2 A second pressure reading shall be recorded at the deluge valve to ensure the
water supply is adequate.

10.3.4.4.3 Readings shall be compared to the hydraulic design pressures to ensure the
original system design requirements are met and the water supply is adequate to meet the
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design requirements.

10.3.4.4.3.1 Where the hydraulically most remote nozzle is inaccessible, nozzles shall be
permitted to be checked visually without taking a pressure reading on the most remote
nozzle.

10.3.4.4.3.2 Where the reading taken at the riser indicates that the water supply has
deteriorated, a gauge shall be placed on the hydraulically most remote nozzle and the results
compared with the required design pressure.

10.3.5 Multiple Systems. The maximum number of systems expected to operate in case of
fire shall be tested simultaneously to check the adequacy of the water supply.

10.3.6 Manual Operation. Manual actuation devices shall be operated annually.

10.3.7 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.

10.3.7.1 Main Drain Tests.

10.3.7.1.1 Main drain tests shall be conducted at the main riser to determine whether there
has been any change in the condition of the water supply piping and controlling valves.

10.3.7.1.2 Static and residual water pressures shall be recorded respectively before, during,
and after the operation of the fully opened drain valve.

10.3.7.1.3 Readings shall be compared with those made at the time of the original
acceptance tests or with those made at the time of the last test to determine whether there
has been any deterioration of the water supply.

10.3.7.2 Low Point Drains.

10.3.7.2.1 To prevent freezing and corrosion, all low point drains in aboveground piping
shall be opened, the pipe drained, and the valves closed and plugs replaced.

10.3.7.2.2 Where weep holes are provided in lieu of low point drains, they shall be inspected
to ensure they are clear and unobstructed.

10.4 Ultra-High-Speed Water Spray System Operational Tests.

10.4.1 A full operational test, including measurements of response time, shall be conducted
at intervals not exceeding 1 year.

10.4.1.1 Systems out of service shall be tested before being placed back in service.

10.4.2 All detectors shall be tested and inspected monthly for physical damage and
accumulation of deposits on the lenses of optical detectors.

10.4.3 Controllers shall be inspected for faults at the start of each working shift.
10.4.4 Valves.
10.4.4.1 Valves on the water supply line shall be inspected at the start of each working shift

to verify they are open.
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10.4.4.2 Valves secured in the open position with a locking device or monitored by a
signaling device that will sound a trouble signal at the deluge system control panel or other
central location shall not require inspection.

10.4.5 Response Time.
10.4.5.1 The response time shall be verified during the operational test.

10.4.5.2 The response time shall be in accordance with the requirements of the system but
not more than 100 milliseconds.

10.5 Records.

Section 4.3 shall be followed for recordkeeping and reporting procedures.

Chapter 11 Foam-Water Sprinkler Systems I

11.1 General.

This chapter shall provide the minimum requirements for the routine inspection, testing, and
maintenance of foam-water systems. Table 11.1 shall be used to determine the minimum
required frequencies for inspection, testing, and maintenance.

Table 11.1 Summary of Foam-Water Sprinkler System Inspection

System/Component Activity Freque
Discharge device location (sprinkler) Inspection Annually
Discharge device location (spray nozzle) Inspection Monthly
Discharge device position (sprinkler) Inspection Annually
Discharge device position (spray nozzle) Inspection Monthly
Foam concentrate strainer(s) Inspection Quarterly
Drainage in system area Inspection Quarterly
Proportioning system(s) — all Inspection Monthly
Pipe corrosion Inspection Quarterly
Pipe damage Inspection Quarterly
Fittings corrosion Inspection Quarterly
Fittings damage Inspection Quarterly
Hangers/supports Inspection Quarterly
Water supply tank(s) Inspection
Fire pump(s) Inspection
Water supply piping Inspection
Control valve(s) Inspection Weekly/monthly
Deluge/preaction valve(s) Inspection
Detection system Inspection See NFPA 72
Discharge device location Test Annually
Discharge device position Test Annually
Discharge device obstruction Test Annually
Foam concentrate strainer(s) Test Annually
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Table 11.1 Summary of Foam-Water Sprinkler System Inspection

System/Component Freque
Proportioning system(s) — all Test Annually
Complete foam-water system(s) Test Annually
Foam-water solution Test Annually
Manual actuation device(s) Test Annually
Backflow preventer(s) Test Annually
Fire pump(s) Test See Chapter 8
Water supply piping Test Annually
Control valve(s) Test See Chapter 12
Strainer(s) — mainline Test See Chapter 10
Deluge/preaction valve(s) Test See Chapter 12
Detection system Test See NFPA 72
Backflow preventer(s) Test See Chapter 12
Water supply tank(s) Test See Chapter 9
Water supply flow test Test See Chapter 4
Foam concentrate pump operation Maintenance Monthly
Foam concentrate strainer(s) Maintenance Quarterly
Foam concentrate samples Maintenance Annually
Proportioning system(s) standard pressure
type

Ball drip (automatic type) drain valves Maintenance 5 years

Foam concentrate tank — drain and flush ~ Maintenance 10 years
Corrosion and hydrostatic test Maintenance 10 years
Bladder tank type

Sight glass Maintenance 10 years

Foam concentrate tank — hydrostatic test ~ Maintenance 10 years

Line type

Foam concentrate tank — corrosion and Maintenance 10 years
pickup pipes

Foam concentrate tank — drain and flush ~ Maintenance 10 years
Standard balanced pressure type

Foam concentrate pump(s) Maintenance 5 years (see Note)
Balancing valve diaphragm Maintenance 5 years

Foam concentrate tank Maintenance 10 years
In-line balanced pressure type

Foam concentrate pump(s) Maintenance 5 years (see Note)
Balancing valve diaphragm Maintenance 5 years

Foam concentrate tank Maintenance 10 years
Pressure vacuum vents Maintenance 5 years

Water supply tank(s) Maintenance See Chapter 9
Fire pump(s) Maintenance See Chapter 8
Water supply Maintenance Annually
Backflow preventer(s) Maintenance See Chapter 12
Detector check valve(s) Maintenance See Chapter 12
Check valve(s) Maintenance See Chapter 12
Control valve(s) Maintenance See Chapter 12
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Table 11.1 Summary of Foam-Water Sprinkler System Inspection

System/Component Activity Freque
Deluge/preaction valves Maintenance See Chapter 12
Strainer(s) — mainline Maintenance See Chapter 10
Detection system Maintenance See NFPA 72

Note: Also refer to manufacturer’s instructions and frequency. Maintenance intervals other than preventive me
the visual inspections and operational tests. For foam-water systems in aircraft hangars, refer to the inspection
on Aircraft Hangars, Table 6.1.1.

11.1.1 Fire pumps, water storage tanks, and valves common to other types of water-based
fire protection systems shall be inspected, tested, and maintained in accordance with
Chapters 8, 9, and 12, respectively, and as specified in Table 11.1.

11.1.2 Foam-Water Systems.

11.1.2.1 This section shall apply to foam-water systems as specified in NFPA 16, Standard
for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems.

11.1.2.2 This section shall not include systems detailed in NFPA 11, Standard for
Low-Expansion Foam.

11.1.3 Foam-Water System.

11.1.3.1 If during routine inspection and testing it is determined that the foam-water system
has been altered or changed (e.g., equipment replaced, relocated, or foam concentrate
replaced), it shall be determined whether the design intent has been altered and whether the
system operates properly.

11.1.3.2 The inspection shall verify that all components, including foam concentrate
discharge devices and proportioning equipment, are installed in accordance with their listing.

11.1.4 Proportioning System. The proportioning system shall be permitted to be any of the
following types:

(D) Standard pressure proportioner

(2) Bladder tank proportioner

3) Line proportioner (venturi pickup)

4) Standard balanced pressure proportioner
) In-line balanced pressure proportioner
(6) Orifice plate, either direct or indirect

(7) Other approved proportioning method

11.1.5 Impairments. The procedures outlined in Chapter 14 shall be followed where an
impairment to protection occurs.

11.1.6 Notification to Supervisory Service. To avoid false alarms where a supervisory
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service is provided, the alarm receiving facility shall be notified by the owner or designated
representative as follows:

(1)  Before conducting any test or procedure that could result in the activation of an
alarm

(2)  After such tests or procedures are concluded

11.2 Inspection.
Systems shall be inspected in accordance with the frequency specified in Table 11.1.

11.2.1 Deluge Valves. Deluge valves shall be inspected in accordance with the provisions of
Chapter 12.

11.2.2 Automatic Detection Equipment. Automatic detection equipment shall be
inspected, tested, and maintained in accordance with NFPA 72, National Fire Alarm Code,
to ensure that the detectors are in place, securely fastened, and protected from corrosion,
weather, and mechanical damage and that the communication wiring, control panels, or
pneumatic tubing system is functional.

11.2.3 System Piping and Fittings. System piping and fittings shall be inspected for the
following:

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

(2) External conditions (e.g., missing or damaged paint or coatings, rust, and corrosion)
(3)  Misalignment or trapped sections

4) Low point drains (automatic or manual)

&) Location and condition of rubber-gasketed fittings

11.2.4 Hangers and Supports. Hangers and supports shall be inspected for the following
and repaired as necessary:

(D) Condition (e.g., missing or damaged paint or coating, rust, and corrosion)
(2) Secure attachment to structural supports and piping

3) Damaged or missing hangers

11.2.5*% Foam-Water Discharge Devices.

11.2.5.1 Foam-water discharge devices shall be inspected visually 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.

11.2.5.2 Where caps or plugs are required, the inspection shall confirm they are in place and
free to operate as intended.

11.2.5.3 Misaligned discharge devices shall be adjusted (aimed) by visual means, and the
discharge patterns shall be checked at the next scheduled flow test.

11.2.5.4 Discharge devices are listed or approved for particular foam concentrates.
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Inspection shall verify that unlisted combinations of discharge devices and foam concentrate
have not been substituted.

11.2.6 Water Supply.

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

11.2.6.2*% Water supply piping shall be maintained free of internal obstructions.

11.2.7 Strainers.

11.2.7.1 Mainline and individual discharge device strainers (basket or screen) shall be
inspected in accordance with the provisions of Chapter 10.

11.2.7.2 Foam concentrate strainers shall be inspected visually to ensure the blow-down
valve is closed and plugged.

11.2.7.2.1 Baskets or screens shall be removed and inspected after each operation or flow
test.

11.2.8 Drainage. The area beneath and surrounding a foam-water spray system shall be
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.

11.2.9* Proportioning Systems.

11.2.9.1 The components of the various proportioning systems described in 11.2.9 shall be
inspected in accordance with the frequency specified in Table 11.1.

11.2.9.2 Valves specified to be checked shall be permitted to be open or closed, depending
on specific functions within each foam-water system.

11.2.9.3 The position (open or closed) of valves shall be verified in accordance with
specified operating conditions.

11.2.9.4* Inspection of the concentrate tank shall include verification that the quantity of
foam concentrate satisfies the requirements of the original design.

11.2.9.5 Additional inspection requirements shall be performed as detailed for the
proportioning systems specified in 11.2.9.

11.2.9.5.1* Standard Pressure Proportioner. This is a pressure vessel. The pressure shall
be removed before the inspection to prevent injury. The inspection shall verify the following:

(1) Ball drip valves (automatic drains) are free and opened.
(2) External corrosion on foam concentrate storage tanks is not present.

11.2.9.5.2* Bladder Tank Proportioner. This is a pressure vessel. The pressure shall be
removed before the inspection to prevent injury. The inspection shall include the following:

(D) Water control valves to foam concentrate tank
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(2) A check for external corrosion on foam concentrate storage tanks

(3) A check for the presence of foam in the water surrounding the bladder (annual)
11.2.9.5.3 Line Proportioner. The inspection shall include the following:

(1)*  Strainers

(2)*  Verification that pressure vacuum vent is operating freely

3) A check for external corrosion on foam concentrate storage tanks

11.2.9.5.4 Standard Balanced Pressure Proportioner. The inspection shall include the
following:

(1)*  Strainers

(2)*  Verification that pressure vacuum vent is operating freely
(3)  Verification that gauges are in good operating condition
(4)  Verification that sensing line valves are open

(5)  Verification that power is available to foam liquid pump

11.2.9.5.5 In-Line Balanced Pressure Proportioner. The inspection shall include the
following:

(1)*  Strainers
(2)*  Verification that pressure vacuum vent is operating freely
(3)  Verification that gauges are in good working condition

(4)  Verification that sensing line valves at pump unit and individual proportioner stations
are open

(5)  Verification that power is available to foam liquid pump

11.2.9.5.6 Orifice Plate Proportioner. The inspection shall include the following:
(1)*  Strainers

(2)*  Verification that pressure vacuum vent is operating freely

(3)  Verification that gauges are in good working condition

(4)  Verification that power is available to foam liquid pump

11.2.10 Foam Concentrate Samples. Samples shall be submitted in accordance with the
manufacturer’s recommended sampling procedures.

11.3* Operational Tests.
Frequency of system tests shall be in accordance with Table 11.1.

11.3.1 Owner’s Representative. The owner’s representative, the authority having
jurisdiction, and the fire department or fire brigade shall be notified that testing is to be
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conducted so they have the opportunity to observe the testing of the foam-water systems.

11.3.2* Test Preparation. Precautions shall be taken to prevent damage to property during
the test.

11.3.3* Operational Test Performance.

11.3.3.1 Operational tests shall be conducted to ensure that the foam-water system(s)
responds as designed, both automatically and manually.

11.3.3.2 The test procedures shall simulate anticipated emergency events so the response of
the foam-water system(s) can be evaluated.

11.3.3.3 Where discharge from the system discharge devices would create a hazardous
condition or conflict with local requirements, an approved alternate method to achieve full
flow conditions shall be permitted.

11.3.3.4 Response Time. Under test conditions, the automatic fire detection systems, when
exposed to a test source, shall operate within the requirements of NFPA 72, National Fire
Alarm Code, for the type of detector provided and the response time shall be recorded.

11.3.3.5 Discharge Time. The time lapse between operation of detection systems and water
delivery time to the protected area shall be recorded for open discharge devices.

11.3.3.6 Discharge Patterns.

11.3.3.6.1 The discharge patterns from all of the open spray devices shall be observed to
ensure that patterns are not impeded by plugged discharge devices and to ensure that
discharge devices are correctly positioned and that obstructions do not prevent discharge
patterns from covering surfaces to be protected.

11.3.3.6.2 Where obstructions occur, the piping and discharge devices shall be cleaned and
the system retested.

11.3.3.6.3 Discharge devices shall be permitted to be of different orifice sizes and types.
11.3.3.7* Pressure Readings.

11.3.3.7.1 Pressure readings shall be recorded at the highest, most remote discharge device.
11.3.3.7.2 A second pressure reading shall be recorded at the main control valve.

11.3.3.7.3 Readings shall be compared to the hydraulic design pressures to ensure the
original system design requirements are met.

11.3.4 Multiple Systems. The maximum number of systems expected to operate in case of
fire shall be tested simultaneously to check the adequacy of the water supply and concentrate

pump.
11.3.5 Manual Actuation Devices. Manual actuation devices shall be tested annually.

11.3.6 Concentration Testing.

11.3.6.1 During the full flow foam test, a foam sample shall be taken.
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11.3.6.2 This sample shall be checked by refractometric or other methods to verify
concentration of the solution.

11.3.6.3 Concentration shall be within 10 percent of the acceptance test results but in no
case more than 10 percent below minimum design standards.

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

11.4* Maintenance.

11.4.1 Maintenance of foam-water systems shall be in accordance with the requirements of
those chapters covering the specific component parts.

11.4.2 Maintenance of specific foam components shall be in accordance with 11.4.3 through
11.4.7.

11.4.3 Standard Pressure Proportioner.

(A) The ball drip (automatic type) drain valves shall be disassembled, cleaned, and
reassembled.

(B)* The foam liquid storage tank shall be drained of foam liquid and flushed. (Foam liquid
shall be permitted to 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.

11.4.4 Bladder Tank Proportioner.
(A) Sight glass, where provided, shall be removed and cleaned.

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

11.4.5 Line Proportioner.

(A) The foam concentrate tank shall be inspected for internal corrosion. Pickup pipes inside
the tank shall be inspected for corrosion, separation, or plugging.

(B) The foam concentrate tank shall be drained and flushed. (Foam concentrate shall be
permitted to be salvaged and reused.)

11.4.6 Standard Balanced Pressure Proportioner.

(A) The foam concentrate pump shall be operated. Foam concentrate shall be circulated
back to the tank.

(B) Foam pumps, drive train, and drivers shall be serviced in accordance with the
manufacturer’s instructions and frequency, but not at intervals of more than 5 years.

(C) The diaphragm balancing valve shall be flushed through the diaphragm section with
water or foam concentrate until fluid appears clear or new.

(D) The foam concentrate tank shall be inspected internally for corrosion and sediment.
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Excessive sediment shall require draining and flushing of the tank.
11.4.7 In-Line Balanced Pressure Proportioner.

(A) The foam concentrate pump shall be operated. Foam concentrate shall be circulated
back to the tank.

(B) Foam pumps, drive train, and drivers shall be serviced in accordance with the
manufacturer’s instructions and frequency, but not at intervals of more than 5 years.

(C) The diaphragm balancing valve shall be flushed through the diaphragm section with
water or foam concentrate until fluid appears clear or new.

(D) The foam concentrate tank shall be inspected internally for corrosion and sediment.
Excessive sediment shall require draining and flushing of the tank.

11.4.8 Pressure Vacuum Vents. The procedures specified in 11.4.8(A) through 11.4.8(H)
shall be performed on pressure vacuum vents every 5 years.

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

(B) The vest bonnet shall be removed. The vacuum valve and pressure valve shall be lifted
out.

(C) The vent body shall be flushed internally and the vacuum valve and the pressure valve
shall be washed thoroughly. It shall be ensured that the screen is not clogged, and the use of
any hard, pointed objects to clear the screen shall be avoided.

(D) Ifthe liquid has become excessively gummy or solidified, the vent body and parts shall
be soaked in hot soapy water.

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

(F) Parts shall be sprayed with a light Teflon® coating, and the vent shall be reassembled.
The use of any type of oil for lubrication purposes shall be avoided, as oil is harmful to the
foam liquid.

(G) The vent bonnet shall be replaced, and the vent shall be turned upside down slowly a
few times to ensure proper freedom of the movable parts.

(H) The vent shall be attached to the liquid storage tank expansion dome.

Chapter 12 Valves, Valve Components, and Trim

12.1* General.

This chapter shall provide the minimum requirements for the routine inspection, testing, and
maintenance of valves, valve components, and trim. Table 12.1 shall be used to determine the
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12.1* General.

This chapter shall provide the minimum requirements for the routine inspection, testing, and
maintenance of valves, valve components, and trim. Table 12.1 shall be used to determine the
minimum required frequencies for inspection, testing, and maintenance.

Table 12.1 Summary of Valves, Valve Components, and Trim Inspect

Item Activity Frequency
Control Valves
Sealed Inspection Weekly
Locked Inspection Monthly
Tamper switches Inspection Monthly
Alarm Valves
Exterior Inspection Monthly
Interior Inspection 5 years
Strainers, filters, orifices Inspection 5 years
Check Valves
Interior Inspection 5 years
Preaction/Deluge Valves
Enclosure (during cold weather) Inspection Daily/weekly
Exterior Inspection Monthly
Interior Inspection Annually/5 years
Strainers, filters, orifices Inspection 5 years
Dry Pipe Valves/
Quick-Opening Devices
Enclosure (during cold weather) Inspection Daily/weekly
Exterior Inspection Monthly
Interior Inspection Annually
Strainers, filters, orifices Inspection 5 years
Pressure Reducing and Relief
Valves
Sprinkler systems Inspection Quarterly
Hose connections Inspection Quarterly
Hose racks Inspection Quarterly
Fire pumps
Casing relief valves Inspection Weekly
Pressure relief valves Inspection Weekly
Backflow Prevention Assemblies
Reduced pressure Inspection Weekly/monthly
Reduced pressure detectors Inspection Weekly/monthly
Fire Department Connections Inspection Quarterly
Main Drains Test Annually/quarterly
Water-Flow Alarms Test Quarterly
Control Valves
Position Test Annually
Operation Test Annually
Supervisory Test Semiannually
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Table 12.1 Summary of Valves, Valve Components, and Trim Inspect

o Item . Activity S Frequency
Dry Pipe Valves/

Quick-Opening Devices

Priming water Test Quarterly
Low air pressure alarm Test Quarterly
Quick-opening devices Test Quarterly
Trip test Test Annually
Full flow trip test Test 3 years
Pressure Reducing and Relief

Valves

Sprinkler systems Test 5 years
Circulation relief Test Annually
Pressure relief valves Test Annually
Hose connections Test 5 years
Hose racks Test 5 years
Backflow Prevention Assemblies Test Annually
Control Valves Maintenance Annually
Preaction/Deluge Valves Maintenance Annually
Dry Pipe Valves/ Maintenance Annually

Quick-Opening Devices

12.2 General Provisions.

12.2.1 The owner shall have manufacturer’s literature available to provide specific
instructions for inspecting, testing, and maintaining the valves and associated equipment.

12.2.2 All pertinent personnel, departments, authorities having jurisdiction, or agencies shall
be notified that testing or maintenance of the valve and associated alarms is to be conducted.

12.2.3* All system valves shall be protected from physical damage and shall be accessible.

12.2.4 Before opening a test or drain valve, it shall be verified that adequate provisions have
been made for drainage.

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

12.2.6* Main Drain Test. A main drain test shall be conducted annually at each water-based
fire protection system riser to determine whether there has been a change in the condition of
the water supply piping and control valves. (See also 12.3.4.2.)

12.2.6.1 Systems where the sole water supply is through a backflow preventer and/or
pressure reducing valves, the main drain test of at least one system downstream of the device
shall be conducted on a quarterly basis.

12.2.7 Water-Flow Alarm. All water-flow alarms shall be tested quarterly in accordance
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with the manufacturer’s instructions.
12.2.8 Gauges.

12.2.8.1 Gauges shall be inspected monthly to verify that they are in good condition and that
normal pressure is being maintained.

12.2.8.1.1 Where other sections of this standard have different frequency requirements for
specific gauges, those requirements shall be used.

12.2.8.2 Gauges shall be replaced every 5 years or tested every 5 years by comparison with
a calibrated gauge.

12.2.8.3 Gauges not accurate to within 3 percent of the full scale shall be recalibrated or
replaced.

12.2.9 Records. Records shall be maintained in accordance with Section 4.3.

12.3 Control Valves in Water-Based Fire Protection Systems.
L

12.3.1* Each control valve shall be identified and have a sign indicating the system or
portion of the system it controls.

12.3.1.1* When a normally open valve is closed, the procedures established in Chapter 14
shall be followed.

12.3.1.1.1 When the valve is returned to service, a drain test (either main or sectional drain,
as appropriate) shall be conducted to determine that the valve is open.

12.3.1.2 Each normally open valve shall be secured by means of a seal or a lock or shall be
electrically supervised in accordance with the applicable NFPA standards.

12.3.1.3 Normally closed valves shall be secured by means of a seal or shall be electrically
supervised in accordance with the applicable NFPA standard.

12.3.1.3.1 Sealing or electrical supervision shall not be required for hose valves.
12.3.2 Inspection.
12.3.2.1 All valves shall be inspected weekly.

12.3.2.1.1 Valves secured with locks or supervised in accordance with applicable NFPA
standards shall be permitted to be inspected monthly.

12.3.2.1.2 After any 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 position and properly
sealed, locked, or electrically supervised.

12.3.2.2*% The valve inspection shall verify that the valves are in the following condition:
(1) In the normal open or closed position

(2)*  Properly sealed, locked, or supervised
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3) Accessible

(4)  Provided with appropriate wrenches

(5 Free from external leaks

(6)  Provided with appropriate identification
12.3.3 Testing.

12.3.3.1 Each control valve shall be operated annually through its full range and returned to
its normal position.

12.3.3.2* Post indicator valves shall be opened until spring or torsion is felt in the rod,
indicating that the rod has not become detached from the valve.

12.3.3.2.1 This test shall be conducted every time the valve is closed.

12.3.3.3 Post indicator and outside screw and yoke valves shall be backed a one-quarter
turn from the fully open position to prevent jamming.

12.3.3.4 A main drain test shall be conducted annually at each system riser and any time the
valve is closed at each system riser or feed main after the control valve has been closed to
determine whether there has been a change in the condition of the water supply piping and
control valves.

12.3.3.5* Supervisory Switches.
12.3.3.5.1 Valve supervisory switches shall be tested semiannually.

12.3.3.5.2 A distinctive signal shall indicate movement from the valve’s normal position
during either the first two revolutions of a hand wheel or when the stem of the valve has
moved one-fifth of the distance from its normal position.

12.3.3.5.3 The signal shall not be restored at any valve position except the normal position.
12.3.4 Maintenance.
12.3.4.1 The operating stems of outside screw and yoke valves shall be lubricated annually.

12.3.4.2 The valve then shall be completely closed and reopened to test its operation and
distribute the lubricant.

12.4 System Valves.

12.4.1 Inspection of Alarm Valves. Alarm valves shall be inspected as described in 12.4.1.1
and 12.4.1.2.

12.4.1.1*% Alarm valves shall be externally inspected monthly and shall verify the following:
(1) The gauges indicate normal supply water pressure is being maintained.
(2) The valve is free of physical damage.

(3)  All valves are in the appropriate open or closed position.
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4) The retarding chamber or alarm drains are not leaking.

12.4.1.2*% Alarm valves and their associated strainers, filters, and restriction orifices shall be
inspected internally every 5 years unless tests indicate a greater frequency is necessary.

12.4.1.3 Maintenance.

12.4.1.3.1 Internal components shall be cleaned/repaired as necessary in accordance with the
manufacturer’s instructions.

12.4.1.3.2 The system shall be returned to service in accordance with the manufacturer’s
instructions.

12.4.2 Check Valves.

12.4.2.1 Inspection. Valves shall be inspected internally every 5 years to verify that all
components operate correctly, move freely, and are in good condition.

12.4.2.2 Maintenance. Internal components shall be cleaned, repaired, or replaced as
necessary in accordance with the manufacturer’s instructions.

12.4.3 Preaction Valves and Deluge Valves.

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

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

12.4.3.1.2 Low temperature alarms, if installed in valve enclosures, shall be inspected
annually at the beginning of the heating season.

12.4.3.1.3 Gauges shall be inspected weekly.

12.4.3.1.3.1 The gauge on the supply side of the preaction or deluge valve shall indicate that
the normal supply water pressure is being maintained.

12.4.3.1.4 The gauge monitoring the preaction system supervisory air pressure, if provided,
shall be inspected monthly to verify that it indicates that normal pressure is being maintained.

12.4.3.1.5 The gauge monitoring the detection system pressure, if provided, shall be tested
monthly to verify that it indicates that normal pressure is being maintained.

12.4.3.1.6 The preaction or deluge valve shall be externally inspected monthly to verify the
following:

(D) The valve is free from physical damage.

(2)  All trim valves are in the appropriate open or closed position.
3) The valve seat is not leaking.

(4) Electrical components are in service.

12.4.3.1.7 The interior of the preaction or deluge valve and the condition of detection
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devices shall be inspected annually when the trip test is conducted.

12.4.3.1.7.1 Internal inspection of valves that can be reset without removal of a faceplate
shall be permitted to be conducted every 5 years.

12.4.3.1.8 Strainers, filters, restricted orifices, and diaphragm chambers shall be inspected
internally every 5 years unless tests indicate a greater frequency is necessary.

12.4.3.2 Testing.

12.4.3.2.1* The priming water level in supervised preaction systems shall be tested quarterly
for compliance with the manufacturer’s instructions.

12.4.3.2.2* Each deluge or preaction valve shall be trip tested annually at full flow in warm
weather and in accordance with the manufacturer’s instructions. Protection shall be provided
for any devices or equipment subject to damage by system discharge during tests.

12.4.3.2.2.1 Where the nature of the protected property is such that water cannot be
discharged for test purposes, the trip test shall be conducted in a manner that does not
necessitate discharge in the protected area.

12.4.3.2.2.2 Where the nature of the protected property is such that water cannot be
discharged unless protected equipment is shut down (e.g., energized electrical equipment), a
full flow system test shall be conducted at the next scheduled shutdown. In all cases, the test
frequency shall not exceed 3 years.

12.4.3.2.2.3 Preaction or deluge valves protecting freezers shall be trip tested in a manner
that does not introduce moisture into the piping in the freezer.

12.4.3.2.3 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
correctly positioned and that obstructions do not prevent discharge patterns from wetting
surfaces to be protected.

12.4.3.2.3.1 Where obstructions occur, the piping and sprinklers or nozzles shall be cleaned
and the system retested.

12.4.3.2.4 Pressure Readings.

12.4.3.2.4.1 Pressure readings shall be recorded at the hydraulically most remote nozzle or
sprinkler.

12.4.3.2.4.2 A second pressure reading shall be recorded at the deluge valve.

12.4.3.2.4.3 These readings shall be compared to the hydraulic design pressures to ensure
the original system design requirements are met by the water supply.

12.4.3.2.4.4 Where the hydraulically most remote nozzle or sprinkler is inaccessible, nozzles
or sprinklers in other than foam-water systems shall be permitted to be checked visually
without taking a pressure reading on the most remote nozzle or sprinkler.

12.4.3.2.4.5 Where 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
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and the results compared with the required design pressure.

12.4.3.2.5 Multiple Systems. The maximum number of systems expected to operate in case
of fire shall be tested simultaneously to check the adequacy of the water supply.

12.4.3.2.6 Manual Operation. Manual actuation devices shall be operated annually.

12.4.3.2.7 Return to Service. After the full flow test, the system shall be returned to service
in accordance with the manufacturer’s instructions.

12.4.3.2.8 Grease or other sealing materials shall not be applied to the seating surfaces of
preaction or deluge valves.

12.4.3.2.9* Records indicating the date the preaction or deluge valve was last tripped and
the tripping time as well as the individual and organization conducting the test shall be
maintained at a location or in a manner readily available for review by the authority having
jurisdiction.

12.4.3.2.10 Low air pressure alarms, if provided, shall be tested quarterly in accordance
with the manufacturer’s instructions.

12.4.3.2.11 Low temperature alarms, if installed in valve enclosures, shall be tested annually
at the beginning of the heating season.

12.4.3.2.12 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.

12.4.3.3 Maintenance.

12.4.3.3.1 Leaks causing drops in supervisory pressure sufficient to sound warning alarms
and electrical malfunctions causing alarms to sound shall be located and repaired.

12.4.3.3.2 During the annual trip test, the interior of the preaction or deluge valve shall be
cleaned thoroughly and the parts replaced or repaired as necessary.

12.4.3.3.2.1 Interior cleaning and parts replacement or repair shall be permitted every 5
years for valves that can be reset without removal of a faceplate.

12.4.3.3.3* Low points in preaction or deluge systems shall be drained after each operation
and before the onset of freezing weather conditions.

12.4.3.3.4 Additional maintenance as required by the manufacturer’s instructions shall be
provided.

12.4.4 Dry Pipe Valves/Quick-Opening Devices.
12.4.4.1 Inspection.

12.4.4.1.1 Valve enclosure heating equipment shall be inspected daily during cold weather
for its ability to maintain a minimum temperature of at least 4°C (40°F).

12.4.4.1.1.1 Valve enclosures equipped with low temperature alarms shall be inspected
weekly.
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12.4.4.1.1.2 Low temperature alarms, if installed in valve enclosures, shall be inspected
annually at the beginning of the heating season.

12.4.4.1.2 Gauges shall be inspected weekly.

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

(B) The gauge on the system side of the dry pipe valve shall indicate that the proper ratio of
air or nitrogen pressure to water supply pressure is being maintained in accordance with the
manufacturer’s instructions.

(C)* The gauge on the quick-opening device, if provided, shall indicate the same pressure as
the gauge on the system side of the dry pipe valve.

12.4.4.1.3 Systems equipped with low air or nitrogen pressure alarms shall be inspected
monthly.

12.4.4.1.4 The dry pipe valve shall be externally inspected monthly to verify the following:
(D) The valve is free of physical damage.

(2)  All trim valves are in the appropriate open or closed position.

3) The intermediate chamber is not leaking.

12.4.4.1.5 The interior of the dry pipe valve shall be inspected annually when the trip test is
conducted.

12.4.4.1.6 Strainers, filters, and restricted orifices shall be inspected internally every 5 years
unless tests indicate a greater frequency is necessary.

12.4.4.2 Testing.
12.4.4.2.1* The priming water level shall be tested quarterly.
12.4.4.2.2* Each dry pipe valve shall be trip tested annually during warm weather.

12.4.4.2.2.1 Dry pipe valves protecting freezers shall be trip tested in a manner that does not
introduce moisture into the piping in the freezers.

12.4.4.2.2.2* Every 3 years and whenever the system is altered, the dry pipe valve shall be
trip tested with the control valve fully open and the quick-opening device, if provided, in
service.

12.4.4.2.2.3* During those years when full flow testing in accordance with 12.4.4.2.2.2 is
not required, each dry pipe valve shall be trip tested with the control valve partially open.

12.4.4.2.3 Grease or other sealing materials shall not be applied to the seating surfaces of
dry pipe valves.

12.4.4.2.4*% Quick-opening devices, if provided, shall be tested quarterly.

12.4.4.2.5 A tag or card that shows the date on which the dry pipe valve was last tripped
and the name of the person and organization conducting the test shall be attached to the
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valve.

12.4.4.2.5.1 Separate records of initial air and water pressure, tripping air pressure, and dry
pipe valve operating conditions shall be maintained on the premises for comparison with
previous test results.

12.4.4.2.5.2 Records of tripping time shall be maintained for full flow trip tests.

12.4.4.2.6 Low air pressure alarms, if provided, shall be tested quarterly in accordance with
the manufacturer’s instructions.

12.4.4.2.7 Low temperature alarms, if installed in valve enclosures, shall be tested annually
at the beginning of the heating season.

12.4.4.2.8 Automatic air pressure maintenance devices, if provided, shall be tested annually
during the dry pipe valve trip test in accordance with the manufacturer’s instructions.

12.4.4.3 Maintenance.

12.4.4.3.1*% Leaks resulting in air pressure losses greater than 0.7 bar (10 psi) per week shall
be located and repaired.

12.4.4.3.2 During the annual trip test, the interior of the dry pipe valve shall be cleaned
thoroughly and parts replaced or repaired as necessary.

12.4.4.3.3* Low points in dry pipe sprinkler systems shall be drained after each operation
and before the onset of freezing weather conditions.

12.5 Pressure Reducing Valves and Relief Valves.

12.5.1 Inspection and Testing of Sprinkler Pressure Reducing Control Valves. Sprinkler
pressure reducing control valves shall be inspected and tested as described in 12.5.1.1 and
12.5.1.2.

12.5.1.1 All valves shall be inspected quarterly to verify that the valves are in the following
condition:

(1) In the open position

(2) Not leaking

3) Maintaining downstream pressures in accordance with the design criteria
4) In good condition, with handwheels installed and unbroken

12.5.1.2% A full flow test shall be conducted on each valve at 5-year intervals and shall be
compared to previous test results.

12.5.1.2.1 Adjustments shall be made in accordance with the manufacturer’s instructions.

12.5.1.3 A partial flow test adequate to move the valve from its seat shall be conducted
annually.

12.5.2 Hose Connection Pressure Reducing Valves.
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12.5.2.1 All valves shall be inspected quarterly to verify the following:
(1) The handwheel is not broken or missing.

(2) The outlet hose threads are not damaged.

3) No leaks are present.

(4) The reducer and the cap are not missing.

12.5.2.2% A full flow test shall be conducted on each valve at 5-year intervals and shall be
compared to previous test results.

12.5.2.2.1 Adjustments shall be made in accordance with the manufacturer’s instructions.

12.5.2.3 A partial flow test adequate to move the valve from its seat shall be conducted
annually.

12.5.3 Hose Rack Assembly Pressure Reducing Valves.

12.5.3.1 All valves shall be inspected quarterly to verify the following:
(1) The handwheel is not missing or broken.

(2) No leaks are present.

12.5.3.2 A full flow test shall be conducted on each valve at 5-year intervals and compared
to previous test results.

12.5.3.2.1 Adjustments shall be made in accordance with the manufacturer’s instructions.

12.5.3.3 A partial flow test adequate to move the valve from its seat shall be conducted
annually.

12.5.4 Pressure Reducing Valves.

12.5.4.1 All pressure reducing valves installed on fire protection systems not covered by
12.5.1, 12.5.2, or 12.5.3 shall be inspected in accordance with 12.5.1.1.

12.5.4.2 All pressure reducing valves installed on fire protection systems not covered by
12.5.1, 12.5.2, or 12.5.3 shall be tested in accordance with 12.5.1.2.

12.5.5 Hose Valves.

12.5.5.1 Inspection.

12.5.5.1.1 Hose valves shall be inspected quarterly.
12.5.5.1.2 All deficiencies shall be corrected.

12.5.5.1.3 Hose valves shall be inspected to ensure that hose caps are in place and not
damaged.

12.5.5.1.4 Hose threads shall be inspected for damage.
12.5.5.1.5 Valve handles shall be present and not damaged.
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12.5.5.1.6 Gaskets shall be inspected for damage or deterioration.

12.5.5.1.7 Hose valves shall be inspected for leaks.

12.5.5.1.8 Hose valves shall be inspected to ensure no obstructions are present.
12.5.5.1.9 Hose valves shall be inspected to ensure that restricting devices are present.
12.5.5.2 Testing.

12.5.5.2.1*% Class I and Class III standpipe system hose valves shall be tested annually by
opening and closing the valves.

12.5.5.2.1.1 Hose valves that are difficult to operate or leak shall be repaired or replaced.

12.5.5.2.2* Hose valves on hose stations attached to sprinkler systems and Class II
standpipe systems shall be tested every 3 years by opening and closing the valves.

12.5.5.2.2.1 Hose valves that are difficult to operate or leak shall be repaired or replaced.

12.5.5.3 Maintenance. Hose valves that do not operate smoothly or open fully shall be
lubricated, repaired, or replaced.

12.5.6 Fire Pump Pressure Relief Valves.
12.5.6.1 All circulation relief valves shall be inspected weekly.

12.5.6.1.1 The inspection shall verify that water flows through the valve when the fire pump
is operating at shut-off pressure (i.e., churn) to prevent the pump from overheating.

12.5.6.1.2 During the annual fire pump test, the closure of the circulation relief valve shall
be verified to be in accordance with the manufacturer’s specifications.

12.5.6.2 All pressure relief valves shall be inspected weekly.

12.5.6.2.1 The inspection shall verify that the pressure downstream of the relief valve
fittings in the fire pump discharge piping does not exceed the pressure for which the system
components are rated.

12.5.6.2.2 During the annual fire pump flow test, the pressure relief valve shall be verified to
be correctly adjusted and set to relieve at the correct pressure and to close below that
pressure setting.

12.5.7 Maintenance. All damaged or missing components noted during the inspections
specified in 12.5.5.1 through 12.5.5.2.2 shall be repaired or replaced in accordance with the
manufacturer’s instructions.

12.6 Backflow Prevention Assemblies.

12.6.1 Inspection. Inspection of backflow prevention assemblies shall be as described in
12.6.1.1 through 12.6.1.2.2.

12.6.1.1 The double check assembly (DCA) valves and double check detector assembly
(DCDA) valve shall be inspected weekly to ensure that the OS&Y isolation valves are in the
normal open position.
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12.6.1.1.1 Valves secured with locks or electrically supervised in accordance with applicable
NFPA standards shall be inspected monthly.

12.6.1.2* Reduced pressure assemblies (RPA) and reduced pressure detector assemblies
(RPDA) shall be inspected weekly to ensure that the differential-sensing valve relief port is
not continuously discharging and the OS&Y isolation valves are in the normal open position.

12.6.1.2.1 Valves secured with locks or electrically supervised in accordance with applicable
NFPA standards shall be inspected monthly.

12.6.1.2.2 After any testing or repair, an inspection by the owner shall be made to ensure
that the system is in service and all isolation valves are in the normal open position and
properly locked or electrically supervised.

12.6.2 Testing.

12.6.2.1* All backflow preventers installed in fire protection system piping shall be tested
annually in accordance with the following:

(1) A forward flow test shall be conducted at the system demand, including hose stream
demand, where hydrants or inside hose stations are located downstream of the
backflow preventer.

(2) A backflow performance test, as required by the authority having jurisdiction, shall be
conducted at the completion of the forward flow test.

12.6.2.1.1 For backflow preventers sized 50.8 mm (2 in.) and under, the forward flow test
shall be acceptable to conduct without measuring flow, where the test outlet is of a size to
flow the system demand.

12.6.2.1.2 Where water rationing shall be enforced during shortages lasting more than 1
year, an internal inspection of the backflow preventer to ensure the check valves will fully
open shall be acceptable in lieu of conducting the annual forward flow test.

12.6.2.1.3 Where connections do not permit a full flow test, tests shall be completed at the
maximum flow rate possible.

12.6.2.1.4 The forward flow test shall not be required where annual fire pump testing causes
the system demand to flow through the backflow preventer device.

12.6.2.2* All backflow devices installed in fire protection water supply shall be tested
annually at the designed flow rate of the fire protection system, including required hose
stream demands.

12.6.2.2.1 Where connections do not permit a full flow test, tests shall be conducted at the
maximum flow rate possible.

12.6.3 Maintenance.

12.6.3.1 Maintenance of all backflow prevention assemblies shall be conducted by a trained
individual following the manufacturer’s instructions in accordance with the procedure and
policies of the authority having jurisdiction.
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12.6.3.2 Rubber parts shall be replaced in accordance with the frequency required by the
authority having jurisdiction and the manufacturer’s instructions.
12.7 Fire Department Connections.

12.7.1 Fire department connections shall be inspected quarterly. The inspection shall verify
the following:

(1) The fire department connections are visible and accessible.

(2) Couplings or swivels are not damaged and rotate smoothly.

(3)  Plugs or caps are in place and undamaged.

4) Gaskets are in place and in good condition.

&) Identification signs are in place.

(6) The check valve is not leaking.

(7) The automatic drain valve is in place and operating properly.

(8) The fire department connection clapper(s) is in place and operating properly.

12.7.2 If fire department connection plugs or caps are not in place, the interior of the
connection shall be inspected for obstructions, and it shall be verified that the fire department
connection clapper is operational over its full range.

12.7.3 Components shall be repaired or replaced as necessary in accordance with the
manufacturer’s instructions. Any obstructions that are present shall be removed.

Chapter 13 Obstruction Investigation

13.1 General.

This chapter shall provide the minimum requirements for conducting investigations of fire
protection system piping for possible sources of materials that can cause pipe blockage.
13.2* Obstruction Investigation and Prevention.

13.2.1 An investigation of piping and branch line conditions shall be conducted every 5
years by opening a flushing connection at the end of one main and by removing a sprinkler
toward the end of one branch line for the purpose of investigating for the presence of foreign
organic and inorganic material.

13.2.1.1 Alternative nondestructive examination methods shall be permitted.

13.2.1.2 Tubercules or slime, if found, shall be tested for indications of microbiologically
influenced corrosion (MIC).

13.2.2* An obstruction investigation shall be conducted for system or yard main piping
wherever any of the following conditions exist:
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)
3)
Q)

6))
(6)
(7)

®)
€))
(10)
(1D

(12)

(13)
(14)

Defective intake for fire pumps taking suction from open bodies of water
The discharge of obstructive material during routine water tests
Foreign materials in fire pumps, in dry pipe valves, or in check valves

Foreign material in water during drain tests or plugging of inspector’s test
connection(s)

Plugged sprinklers
Plugged piping in sprinkler systems dismantled during building alterations

Failure to flush yard piping or surrounding public mains following new installations
or repairs

A record of broken public mains in the vicinity
Abnormally frequent false tripping of a dry pipe valve(s)
A system that is returned to service after an extended shutdown (greater than 1 year)

There is reason to believe that the sprinkler system contains sodium silicate or highly
corrosive fluxes in copper systems

A system has been supplied with raw water via the fire department connection
Pinhole leaks

A 50-percent increase in the time it takes water to travel to the inspector’s test
connection from the time the valve trips during a full flow trip test of a dry pipe
sprinkler system when compared to the original system acceptance test

13.2.3* Systems shall be examined for internal obstructions where conditions exist that
could cause obstructed piping.

13.2.3.1 Ifthe condition has not been corrected or the condition is one that could result in
obstruction of the piping despite any previous flushing procedures that have been performed,
the system shall be examined for internal obstructions every 5 years.

13.2.3.2 Internal inspections shall be accomplished by examining the interior of the
following four points:

(M
)
3)
Q)

System valve
Riser
Cross main

Branch line

13.2.3.3 Alternative nondestructive examination methods shall be permitted.

13.2.4* If an obstruction investigation carried out in accordance with 13.2.1 indicates the
presence of sufficient material to obstruct sprinklers, a complete flushing program shall be
conducted by qualified personnel.
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13.3 Prevention of Ice Obstruction.

Dry pipe or preaction sprinkler system piping that protects or passes through freezers or cold
storage rooms shall be inspected internally on an annual basis for ice obstructions at the point
where the piping enters the refrigerated area.

13.3.1 Alternative nondestructive examinations shall be permitted.

13.3.2 All penetrations into the cold storage areas shall be inspected and, if an ice
obstruction is found, additional pipe shall be examined to ensure no ice blockage exists.

Chapter 14 Impairments

14.1 General.

This chapter shall provide the minimum requirements for a water-based fire protection
system impairment program. Measures shall be taken during the impairment to ensure that
increased risks are minimized and the duration of the impairment is limited.

14.2 Impairment Coordinator.

14.2.1 The building owner shall assign an impairment coordinator to comply with the
requirements of this chapter.

14.2.2 In the absence of a specific designee, the owner shall be considered the impairment
coordinator.

14.2.3 Where the lease, written use agreement, or management contract specifically grants
the authority for inspection, testing, and maintenance of the fire protection system(s) to the
tenant, management firm, or managing individual, the tenant, management firm, or managing
individual shall assign a person as impairment coordinator.

14.3 Tag Impairment System.

14.3.1* A tag shall be used to indicate that a system, or part thereof, has been removed from
service.

14.3.2* The tag shall be posted at each fire department connection and system control valve
indicating which system, or part thereof, has been removed from service.

14.3.3 The authority having jurisdiction shall specify where the tag is to be placed.

14.4 Impaired Equipment.

14.4.1 The impaired equipment shall be considered to be the water-based fire protection
system, or part thereof, that is removed from service.

14.4.2 The impaired equipment shall include, but shall not be limited to, the following:
(D) Sprinkler systems
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(2) Standpipe systems

3) Fire hose systems

(4)  Underground fire service mains
®)) Fire pumps

(6) Water storage tanks

(7)  Water spray fixed systems

(8) Foam-water systems

9 Fire service control valves

14.5* Preplanned Impairment Programs.
14.5.1 All preplanned impairments shall be authorized by the impairment coordinator.

14.5.2 Before authorization is given, the impairment coordinator shall be responsible for
verifying that the following procedures have been implemented:

(D) The extent and expected duration of the impairment have been determined.

(2) The areas or buildings involved have been inspected and the increased risks
determined.

(3)  Recommendations have been submitted to management or building owner/manager.
Where a required fire protection system is out of service for more than 4 hours in a
24-hour period, the impairment coordinator shall arrange for one of the following:

(a) Evacuation of the building or portion of the building affected by the system out
of service

(b)* An approved fire watch
(c)* Establishment of a temporary water supply

(d)* Establishment and implementation of an approved program to eliminate
potential ignition sources and limit the amount of fuel available to the fire

(4) The fire department has been notified.

&) The insurance carrier, the alarm company, building owner/manager, and other
authorities having jurisdiction have been notified.

(6) The supervisors in the areas to be affected have been notified.
(7) A tag impairment system has been implemented. (See Section 14.3.)

(8) All necessary tools and materials have been assembled on the impairment site.

14.6 Emergency Impairments.

14.6.1 Emergency impairments include but are not limited to system leakage, interruption of
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water supply, frozen or ruptured piping, and equipment failure.

14.6.2 When emergency impairments occur, emergency action shall be taken to minimize
potential injury and damage.

14.6.3 The coordinator shall implement the steps outlined in Section 14.5.

14.7 Restoring Systems to Service.

When all impaired equipment is restored to normal working order, the impairment
coordinator shall verify that the following procedures have been implemented:

(1)  Any necessary inspections and tests have been conducted to verify that affected
systems are operational. The appropriate chapter of this standard shall be consulted
for guidance on the type of inspection and test required.

(2) Supervisors have been advised that protection is restored.
(3)  The fire department has been advised that protection is restored.

4) The building owner/manager, insurance carrier, alarm company, and other authorities
having jurisdiction have been advised that protection is restored.

(5)  The impairment tag has been removed.

Annex A Explanatory Material

Annex A is not a part of the requirements of this NFPA document but is included for
informational purposes only. This annex contains explanatory material, numbered to
correspond with the applicable text paragraphs.

A.1.2 History has shown that the performance reliability of a water-based fire protection
system under fire-related conditions increases where comprehensive inspection, testing, and
maintenance procedures are enforced. Diligence during an inspection is important. The
inspection, testing, and maintenance of some items in the standard might not be practical or
possible, depending on existing conditions. The inspector should use good judgment when
making inspections.

A.1.3 An entire program of quality control includes, but is not limited to, maintenance of
equipment, inspection frequency, testing of equipment, on-site fire brigades, loss control
provisions, and personnel training. Personnel training can be used as an alternative even if a
specific frequency differs from that specified in this standard.

A.1.4 The liter and bar units, which are not part of but are recognized by SI, commonly are
used in international fire protection. These units are provided in Table A.1.4 with their
conversion factors.

Table A.1.4 Metric Conversions

Name of Unit Unit Symbol Conversion Factor

liter L 1 gal=3.785L
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Table A.1.4 Metric Conversions

Name of Unit Unit Symbol Conversion Factor
liter per minute per square meter L/min* m2 1 gpm/ft2 = 40.746 L/min - m2
cubic decimeter dm3 1 gal =3.785 dm3
pascal Pa 1 psi = 6894.757 Pa
bar bar 1 psi = 0.0689 bar
bar bar 1 bar = 105 Pa

Note: For additional conversions and information, see ASTM E 380, Standard for Metric Practice.

A.3.2.1 Approved. The National Fire Protection Association does not approve, inspect, or
certify any installations, procedures, equipment, or materials; nor does it approve or evaluate
testing laboratories. In determining the acceptability of installations, procedures, equipment,
or materials, the authority having jurisdiction may base acceptance on compliance with
NFPA or other appropriate standards. In the absence of such standards, said authority may
require evidence of proper installation, procedure, or use. The authority having jurisdiction
may also refer to the listings or labeling practices of an organization that is concerned with
product evaluations and is thus in a position to determine compliance with appropriate
standards for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase “authority having jurisdiction,”
or its acronym AHJ, 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 jurisdiction 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, or 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 or her designated agent assumes the role
of the authority having jurisdiction; at government installations, the commanding officer or
departmental official may be the authority having jurisdiction.

A.3.2.3 Listed. The means for identifying listed equipment may vary for each organization
concerned with product evaluation; some organizations do not recognize equipment as listed
unless it is also labeled. The authority having jurisdiction should utilize the system employed
by the listing organization to identify a listed product.

A.3.3.2 Automatic Detection Equipment. Water spray systems can use fixed temperature,
rate-of-rise, rate-compensation fixed temperature, optical devices, flammable gas detectors
or products of combustion detectors, and manual means to initiate water flow.

A.3.3.10 Fire Hydrant. See Figure A.3.3.10(a) and Figure A.3.3.10(b).
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FIGURE A.3.3.10(a) Typical Fire Hydrant Connection.
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FIGURE A.3.3.10(b) Flush-Type Hydrant.

A.3.3.10.1 Dry Barrel Hydrant (Frostproof Hydrant). See Figure A.3.3.10.1.
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FIGURE A.3.3.10.1 Dry Barrel Hydrant.

A.3.3.10.2 Monitor Nozzle Hydrant. See Figure A.3.3.10.2.
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FIGURE A.3.3.10.2 Hydrant with Monitor Nozzle.

A.3.3.10.3 Wall Hydrant. See Figure A.3.3.10.3.
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FIGURE A.3.3.10.3 Wall Hydrant.

A.3.3.10.4 Wet Barrel Hydrant. See Figure A.3.3.10.4.
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FIGURE A.3.3.10.4 Wet Barrel Hydrant. (Courtesy of the Los Angeles Department of
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Water and Power.)

A.3.3.14 Hose House. See Figure A.3.3.14(a) through Figure A.3.3.14(c).

FIGURE A.3.3.14(a) Hose House of Five-Sided Design for Installation over a Private
Hydrant.

FIGURE A.3.3.14(b) Steel Hose House of Compact Dimensions for Installation over a
Private Hydrant. House Is Shown Closed; Top Lifts Up and Doors on Front Side Open
for Complete Accessibility.
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FIGURE A.3.3.14(c) Hose House That Can Be Installed on Legs, As Pictured, or on a
Wall Near, but Not Directly over, a Private Hydrant.

A.3.3.17.1 Conventional Pin Rack. See Figure A.3.3.17.1.

F—

IO FIRF PROT WATFR

J g :
. Man P
FIGURE A.3.3.17.1 Conventional Pin Rack.

A.3.3.17.2 Horizontal Rack. See Figure A.3.3.17.2.
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FIGURE A.3.3.17.2 Horizontal Rack.

A.3.3.17.3 Hose Reel. See Figure A.3.3.17.3.

FIGURE A.3.3.17.3 Constant Flow Hose Reel.

A.3.3.17.4 Semiautomatic Hose Rack Assembly. See Figure A.3.3.17.4.

FIGURE A.3.3.17.4 Semiautomatic Hose Rack Assembly.

Copyright NFPA



A.3.3.24.1 Monitor Nozzle. See Figure A.3.3.24.1(a) and Figure A.3.3.24.1(b).
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FIGURE A.3.3.24.1(a) Standard Monitor Nozzles; Gear Control Nozzles Also Are
Permitted.
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FIGURE A.3.3.24.1(b) Alternative Arrangement of Standard Monitor Nozzles.

A.3.3.24.2 Water Spray Nozzle. The selection of the type and size of spray nozzles should
be 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 the general purpose of
the system.

High-velocity spray nozzles, generally used in piped installations, discharge in the 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. Due to differences in the size of orifices or
waterways in the various nozzles and the range of water particle sizes produced 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, the higher
the velocity and the coarser the size of the water droplets, the greater the effective “reach” or
range of the spray.

Another type of water spray nozzle uses the deflector principle of the standard sprinkler. The
angle of the spray discharge cones is governed by the design of the deflector. Some
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manufacturers make spray nozzles of this type individually automatic by constructing them
with heat-responsive elements as used in standard automatic sprinklers.

A.3.3.28 Pressure Vacuum Vent. See Figure A.3.3.28.

Vacuum
valve \

Weather
deflector
Pressure
valve Soreen

S0-mm (2-in.) Mational
Standard pipe threads Tl

—— 1

FIGURE A.3.3.28 Pressure Vacuum Vent.

A.3.3.29 Proportioners. See Figure A.3.3.29.

' Female NPT foam concentrate inlet

I Male NPT : Foam-water
solution
discharge

-+ - _ _ —

—

i Female NPT
FIGURE A.3.3.29 Proportioner.

A.3.3.29.1 Bladder Tank Proportioner. See Figure A.3.3.29.1.
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Ratio controller
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feed line

Support .
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End View

Valve description Normal position
Valve no. Description Manual system | Auto system

1 Concentrate shutoff Closed Closed
14 Auto, conc. shutoff MIA Closed
2 Water pres. shutoff Open Open

3 Fill cup shutoff Closed Closad
4 Tank water vent Closed Closed
5 Diaph. conc. vent Closed Closed
6 Water fill Closed Closed
7 Cancentrate drain/fill Closed Closed
8 Upr. sight gauge (opt.) Closed Closed
9 Lwr, sight gauge (opt.) Closed Closed

A.3.3.29.2 In-Line Balanced Pressure Proportioner. See Figure A.3.3.29.2.
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FIGURE A.3.3.29.1 Bladder Tank Proportioner.
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FIGURE A.3.3.29.2 In-Line Balanced Pressure Proportioner.

A.3.3.29.3 Line Proportioner. See Figure A.3.3.29.3.
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Automation of
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FIGURE A.3.3.29.3 Line Proportioner.
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A.3.3.29.4 Standard Balanced Pressure Proportioner. See Figure A.3.3.29.4.
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Legend:
1 Water supply valve (nomally closed)
2 Ratio cantroller
3 Water balance ling — minimum 5-mm (¥ie-in.) .0, pipe
of tubing recommended
4 Concentrate balance line — minimum 5-mm {¥&-in.) 1.0,
pipa or tubing recommended
§ Sensing line valves (normally open)
& Diaphragm control valve — automatic pressure
balance — must be in vertical position
7 Block valves (normally open)
8 Manual bypass valve {normally open)
9 Waler and concentrate pressure gauge (duplex)
10 Foam concentrate storage tank
11 Concentrate storage tank fill connaction
12 Prassure vacuum vent
13 Concentrate storage tank drain valve (normally closed)
14 Foam concentrale pump and motor
15 Concentrate pump supply valve (normally open)
16 Pressure relief valve (setting as required by system)
17 Concentrate pump discharge valve (normally opan)
18 Electric motor starter and switch
19 Concentrale return line valve (normally open)
20 Ball drip valve — 20 mm (34 in.} (install in horizontal position)
21 Strainer with valved side outlet
22 Compound gauge
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[»] Gatevalve

Selution discharge

.

Water supply J‘

-l? Side outlet strainer with valve

P Check valve =bfil  Flushout connection
p4 Manual bypassvalve [0 Reducer

Operation:

Start concentrate pump (18). Open water supply valve (1).
Open concentrate pump discharge valve (17). Equal gauge
readings then maintained af (9) by the automatic valve (6).
For manual operation, valves (7) can be closed and equal
gauge readings maintained by requlating valve (8) manually.

System Automation:

By automating certain valves, the balanced pressure
proportioning system can be activaled from any remole
signaling source.

» Water supply valve (1), normally closed, to be automatically
operated;

* Concentrate pump discharge valve (17), normally closed, to
beautomatically operated;

* Electric motor starter switch (18) o be automatically operated.



FIGURE A.3.3.29.4 Standard Balanced Pressure Proportioner.
A.3.3.29.5 Standard Pressure Proportioner. See Figure A.3.3.29.5.

Liquid fill connection PPH operating head  Solution discharge valve(s)
Inspection
and fill vent

Mote: S
Automation of this valve permits - b :
the activation of this system | =~ Pressure proportioner
from any remote signaling source |
|
I H
JI valve
Water inlet ! -t
' > Normally closed .~
R! s
2 = Water bypass
- -~ -~
- Pl o L.
s ——— Water supply

FIGURE A.3.3.29.5 Standard Pressure Proportioner.

A.3.3.34 Strainer. There are two types of strainers. Pipeline strainers are used in water
supply connections. These are capable of removing from the water all solids of sufficient size
to obstruct the spray nozzles [3.2-mm (¥-in.) perforations usually are suitable]. Pipeline
strainer designs should incorporate a flushout connection or should be capable of flushing
through the main drain.

Individual strainers for spray nozzles, where needed, are capable of removing from the water
all solids of sufficient size to obstruct the spray nozzle that they serve.

A.3.5.1 Control Valve. Experience has shown that closed valves are the primary cause of
failure of water-based fire protection systems in protected occupancies.

A.3.6.4 Sprinkler System. A sprinkler system is considered to have a single system riser
control valve. The design and installation of water supply facilities such as gravity tanks, fire
pumps, reservoirs, or pressure tanks are covered by NFPA 20, Standard for the Installation
of Stationary Pumps for Fire Protection, and NFPA 22, Standard for Water Tanks for
Private Fire Protection.

A.3.6.4.6 Wet Pipe Sprinkler System. Hose connections [40-mm (1%2-in.) hose, valves,
and nozzles] supplied by sprinkler system piping are considered components of the sprinkler
system.

A.4.1.1 The components are not required to be open or exposed. Doors, removable panels,
or valve pits can be permitted to satisfy the need for accessibility. Such equipment should not
be obstructed by features such as walls, ducts, columns, direct burial, or stock storage.

A.4.1.2 Inspection, testing, and maintenance can be permitted to be contracted with an
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inspection, testing, and maintenance service.

A.4.1.4 Recalled products should be replaced or remedied. Such replacement or remedial
product should be installed in accordance with the manufacturer’s instructions and the
appropriate NFPA installation standards. A recalled product is a product subject to a statute
or administrative regulation specifically requiring the manufacturer, importer, distributor,
wholesaler, or retailer of a product, or any combination of such entities, to recall the
product, or a product voluntarily recalled by a combination of such entities.

A.4.1.5 Fire protection systems should not be removed from service when the building is
not in use; however, where a system that has been out of service for a prolonged period
(such as in the 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.4.3.1 Typical records include, but are not limited to, valve inspections; flow, drain, and
pump tests; and trip tests of dry pipe, deluge, and preaction valves.

Computer programs that file inspection and test results should provide a means of comparing
current and past results and should indicate the need for corrective maintenance or further
testing.

Acceptance test records should be retained for the life of the system or its special
components. Subsequent test records should be retained for a period of 1 year after the next
test. The comparison determines deterioration of system performance or condition and the
need for further testing or maintenance.

A.4.4 Inspection and periodic testing determine what, if any, maintenance actions are
required to maintain the operability of a water-based fire protection system. The standard
establishes minimum inspection/testing frequencies, responsibilities, test routines, and
reporting procedures but does not define precise limits of anomalies where maintenance
actions are required.

Substandard conditions, such as a closed valve, subnormal water pressure, loss of building
heat or power, or obstruction of sprinklers, nozzles, detectors, or hose stations, can delay or
prevent system actuation and impede manual fire-fighting operations.

A.4.5.6 Examples of components or subsystems are fire pumps, drivers or controllers,
pressure regulating devices, detection systems and controls, alarm check, and dry pipe,
deluge, and preaction valves.

A.4.6 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 dry pipe system auxiliary drains; and cleaning strainers. Frequency
of maintenance is indicated in the appropriate chapter.

Corrective maintenance includes, but is not limited to, replacing loaded, corroded, or painted
sprinklers; replacing missing or loose pipe hangers; 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.
Emergency maintenance includes, but is not limited to, repairs due to piping failures caused
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by freezing or impact damage; repairs to broken underground fire mains; and replacement of
frozen or fused sprinklers, defective electric power, or alarm and detection system wiring.

A.4.7.4 Most places using or storing hazardous materials have stations set up for employees
where material safety data sheets (MSDSs) are stored. The inspector should be familiar with
the types of materials present and the appropriate actions to take in an emergency.

A.4.8 WARNING: NFPA 20, Standard for the Installation of Stationary Pumps for Fire
Protection, includes electrical requirements that discourage the installation of a disconnect
means in the power supply to electric motor-driven fire pumps. This is intended to ensure the
availability of power to the fire pumps. Where equipment connected to those circuits is
serviced or maintained, the service person could be subject to unusual exposure to electrical
and other hazards. It could be necessary to establish special safe work practices and to use
safeguards or personal protective clothing, or both.

A.5.2 The provisions of the standard are intended to apply to routine inspections. In the
event of a fire, a post-fire inspection should be made of all sprinklers within the fire area. In
situations where the fire was quickly controlled or extinguished by one or two sprinklers, it
may only be necessary to replace the activated sprinklers. Care should be taken that the
replacement sprinklers are of the same make and model or that they have compatible
performance characteristics (see 5.4.1.1). Soot-covered sprinklers should be replaced
because deposits can result in corrosion of operating parts. In the event of a substantial fire,
special consideration should be given to replacing the first ring of sprinklers surrounding the
operated sprinklers due to the potential for excessive thermal exposure, which could weaken
the response mechanisms.

A.5.2.1.1 The conditions described in this section can have a detrimental effect on the
performance of sprinklers by affecting water distribution patterns, insulating thermal
elements, delaying operation, or otherwise rendering the sprinkler inoperable or ineffectual.

Severely loaded or corroded sprinklers should be rejected as part of the visual inspection.
Such sprinklers could be affected in their distribution or other performance characteristics
not addressed by routine sample testing. Lightly loaded or corroded sprinklers could be
permitted for continued use if samples are selected for testing based on worst-case
conditions and the samples successfully pass the tests.

A.5.2.1.1.4 Examples include some floor/ceiling or roof/ceiling assemblies, areas under
theater stages, pipe chases, and other inaccessible areas.

A.5.2.1.2 Obstructions to spray patterns include continuous or noncontinuous obstructions
less than or equal to 457 mm (18 in.) below the sprinkler deflector that prevent the pattern
from fully developing. Obstructions that prevent sprinkler discharge from reaching the
hazard include continuous or noncontinuous obstructions that interrupt the water discharge
in a horizontal plane more than 457 mm (18 in.) below the sprinkler deflector in a manner to
limit the distribution from reaching the protected hazard. Specific guidance for clearance and
obstructions is found in NFPA 13, Standard for the Installation of Sprinkler Systems, and
specific sprinkler listings.

A.5.2.2 The conditions described in this section can have a detrimental effect on the

Copyright NFPA



performance and life of pipe by affecting corrosion rates or pipe integrity or otherwise
rendering the pipe ineffectual.

A.5.2.2.3 Examples include some floor/ceiling or roof/ceiling assemblies, areas under
theater stages, pipe chases, and other inaccessible areas.

A.5.2.3 The conditions described in this section can have a detrimental effect on the
performance of hangers and braces by allowing failures if the components become loose.

A.5.2.3.3 Examples of hangers and seismic braces installed in concealed areas include some
floor/ceiling or roof/ceiling assemblies, areas under theater stages, pipe chases, and other
inaccessible areas.

A.5.2.4.1 Due to the high probability of a buildup of excess pressure, gridded wet pipe
systems should be provided with a relief valve not less than 6.3 mm (% in.) in accordance
with NFPA 13, Standard for the Installation of Sprinkler Systems.

A.5.2.4.4 See Figure A.5.2.4.4.

Heated area Refrigerated space
FHT 7e2 mm
Two easily removed %— (30 in.)
sactions of pipe !
pip Y| 777 v
Tl / M g 3
- 77 i A
Mormally open 7/ Check
control valve valve

"o

NN

Check valve with 2.4 mm
{32 in.) hole in clapper
Dryfpreaction valve —

1.2 m (6 ft} minimum

NN

Main
control valve

NN

Water supply

¥

AR A
A

Air 1 Freezer air intake
COMprassor o
and tank . r
@ Air pressure Air pressure
Air supply source Walter supply source
MNotes:

1. Check valve with 2.4-mm (352-in.) hole in clapper not required if prime
water not used.

2.Supply air to be connection to top or side of system pipe.
3. Each removable air line shall be a minimurm of 25 mm (1 in.) diameter
and minimum of 1.9 m (& ft) long.

FIGURE A.5.2.4.4 Refrigerator Area Sprinkler System Used to Minimize the Chances
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of Developing Ice Plugs.

A.5.2.7 The hydraulic nameplate should be secured to the riser with durable wire, chain, or
equivalent. (See Figure A.5.2.7.)

This system as shown on company
print no dated

for

at contract no

is designed to discharge at a rate of

L/min per m? (gpm per ft*) of floor area over a maximum

area of m? (ft*) when supplied
with water at a rate of L/min (gpm)
at bar (psi) at the base of the riser.

Hose stream allowance of

L/min (gpm) is included in the above.

FIGURE A.5.2.7 Sample Hydraulic Nameplate.

A.5.3.1 The sprinkler field service testing described in this section is considered routine
testing. Non-routine testing should be conducted to address unusual conditions not
associated with the routine test cycles mandated within this standard. Due to the nature of
non-routine testing, specific tests cannot be identified in this standard. The type of tests to be
conducted and number and location of samples to be submitted should be appropriate to the
problem discovered or being investigated and based on consultation with the manufacturer,
listing agency, and the authority having jurisdiction.

A.5.3.1.1 Sprinklers should be first given a visual inspection for signs of mechanical
damage, cleaning, painting, leakage in service, or severe loading or corrosion, all of which
are considered causes for immediate replacement. Devices that have passed the visual
inspection should then be laboratory tested for sensitivity and functionality. The waterway
should clear when sensitivity/functionality tested at .4 bar (5 psi) or the minimum listed
operating pressure for dry sprinklers.

Thermal sensitivity should be not less than that permitted in post-corrosion testing of new
sprinklers of the same type.

Sprinklers that have been in service for a number of years should not be expected to have all
of the performance qualities of a new sprinkler. However, if there is any question about their
continued satisfactory performance, the sprinklers should be replaced.
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See Figure A.5.3.1.1.

Standard response Fast response
3-mm bulb 5-mm bulb alement

Fast response Standard response
link solder link sprinkler

FIGURE A.5.3.1.1 Sprinkler Operating Element Identification.

A.5.3.1.1.1.3 Due to solder migration caused by the high temperatures to which these
devices are exposed, it is important to test them every 5 years. Because of this phenomenon,
the operating temperature can vary over a wide range.

A.5.3.1.1.2 Examples of these environments are paper mills, packing houses, tanneries,
alkali plants, organic fertilizer plants, foundries, forge shops, fumigation, pickle and vinegar
works, stables, storage battery rooms, electroplating rooms, galvanizing rooms, steam rooms
of all descriptions including moist vapor dry kilns, salt storage rooms, locomotive sheds or
houses, driveways, areas exposed to outside weather, around bleaching equipment in flour
mills, all portions of cold storage areas, and portions of any area where corrosive vapors
prevail. Harsh water environments include water supplies that are chemically reactive.

A.5.3.1.2 A sample should represent a given environment, and the sample size should
consist of 1 percent or minimum of 4 of each type used in that environment. For example, a
loading dock would be considered a different environment from the adjoining warehouse.

Within an environment, similar sidewall, upright, and pendent sprinklers produced by the
same manufacturer could be considered part of the same sample but would be considered
different samples if produced by different manufacturers.
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A.5.3.2 The normal life expectancy of a gauge is between 10 and 15 years. A gauge can be
permitted to have a reading with an error of £3 percent of the maximum (full scale) gauge
reading. For example, a gauge having 13.8 bar (200 psi) maximum radius installed on a
system with 4.1 bar (60 psi) normal pressure can be permitted if the gauge reads from 3.7 bar
to 4.5 bar (54 psi to 66 psi).

A.5.3.3 Testing of the water-flow alarm on wet pipe systems should be completed by
opening the inspector’s test connection. This simulates activation of a sprinkler. Where
freezing weather conditions or other circumstances prohibit using the inspector’s test
connection, the bypass test connection can be permitted to be used.

A.5.3.3.2 Data concerning reliability of vane-type waterflow devices indicate no appreciable
change in failure rates for those tested quarterly and those tested semiannually. Mechanical
motor gongs and pressure switches, however, have additional mechanical and environmental
failure modes and need to be tested more often.

A.5.3.3.3 Opening the inspector’s test connection simulates activation of a sprinkler.
A.5.3.3.5 Opening the inspector’s test connection can cause the system to trip accidentally.

A.5.3.4 Listed CPVC sprinkler pipe and fittings should be protected from freezing with
glycerin only. The use of diethylene, ethylene, or propylene glycols is specifically prohibited.
Where inspecting antifreeze systems employing listed CPVC piping, the solution should be
verified to be glycerin based.

A.5.4.1.1.1 Old-style sprinklers are permitted to replace existing old-style sprinklers.
Old-style sprinklers should not be used to replace standard sprinklers without a complete
engineering review of the system. The old-style sprinkler is the type manufactured before
1953. It discharges approximately 40 percent of the water upward to the ceiling, and it can
be installed in either the upright or pendent position.

A.5.4.1.3 It is imperative that any replacement sprinkler have the same characteristics as the
sprinkler being replaced. If the same temperature range, response characteristics, spacing
requirements, flow rates, and K-factors cannot be obtained, a sprinkler with similar
characteristics should be used, and the system should be evaluated to verify the sprinkler is
appropriate for the intended use. With regard to response characteristics, matching identical
Response Time Index (RTI) and conductivity factors is not necessary unless special design
considerations are given for those specific values.

A.5.4.1.4 A minimum of two sprinklers of each type and temperature rating installed should
be provided.

A.5.4.1.6 Other types of wrenches could damage the sprinklers.

A.5.4.1.8 Corrosion-resistant or specially coated sprinklers should be installed in locations
where chemicals, moisture, or other corrosive vapors exist.

A.5.4.2 Conversion of dry pipe systems to wet pipe systems causes corrosion and
accumulation of foreign matter in the pipe system and loss of alarm service.

A.5.4.3 Where pressure testing listed CPVC piping, the sprinkler systems should be filled
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with water and air should be bled from the highest and farthest sprinkler before test pressure
is applied. Air or compressed gas should never be used for pressure testing.

A.5.4.4 Certain sprinkler systems, such as those installed aboard ships, are maintained under
pressure by a small fresh-water supply but are supplied by a raw water source following
system activation. In these systems, the effects of raw water are minimized by draining and
refilling with fresh water. For systems on ships, flushing within 45 days or the vessel’s next
port of call, whichever is longer, is considered acceptable.

A.6.3.1.1 The hydraulically most remote hose connections in a building are generally at a
roof manifold, if provided, or at the top of a stair leading to the roof. In a multizone system,
the testing means is generally at a test header at grade or at a suction tank on higher floors.

Where a flow test at the hydraulically most remote hose connection is not practicable, the
authority having jurisdiction should be consulted for the appropriate location of the test.

A.6.3.2.2 The intent of this paragraph is to ascertain whether the system retains its integrity
under fire conditions. Minimum leakage existing only under test pressure is not cause for
repair.

A.7.2.2 The requirements in 7.2.2 outline inspection intervals, conditions to be inspected,
and corrective actions necessary for private fire service mains and associated equipment.

A.7.2.2.3 Any flow in excess of the flow through the main drain connection should be
considered significant.

A.7.3.1 Full flow tests of underground piping can be accomplished by methods including,
but not limited to, flow through yard hydrants, fire department connections once the check
valve has been removed, main drain connections, and hose connections.

A.7.4.3.2 The intent of this section is to maintain adequate space for use of hydrants during
a fire emergency. The amount of space needed depends on the configuration as well as the
type and size of accessory equipment, such as hose, wrenches, and other devices that could
be used.

A.8.1 A fire pump assembly provides water flow and pressure for private fire protection.
The assembly includes the water supply suction and discharge piping and valving; pump;
electric, diesel, or steam turbine driver and control; and the auxiliary equipment appurtenant
thereto.

A.8.1.2 Types of centrifugal fire pumps include single and multistage units of horizontal or
vertical shaft design. Listed fire pumps have rated capacities of 95 L/min to 18,925 L/min
(25 gpm to 5000 gpm) with a net pressure range from approximately 2.75 bar to 27.6 bar
(40 psi to 400 psi).

(1)  Horizontal Split Case. This pump has a double suction impeller with an inboard and
outboard bearing and is used with a positive suction supply. A variation of this design
can be mounted with the shaft in a vertical plane. [See Figure A.8.1.2(1).]
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1A Casing, lower half 23 Base plate
1B Casing, upper half 29 Ring, lantern
2 Impellar 31 Housing, bearing, inboard
6 Shaft, pump 32 Key, impeller
¥ Ring, casing 33 Housing, bearing, outboard
8 Ring, impellar 35 Cover, bearing, inboard
13 Packing 37 Cover, bearing, outhoard
14 Sleeve, shaft 40 Deflactor
16 Bearing, inboard 41 Cap, bearing, inboard
17 Gland 42 Coupling half driver
18 Bearing, outboard 44 Coupling half, pump
20 Mut, shaft sleeve 46 Kay, coupling
22 Locknut

48 Bushing, coupling
50 Locknut, coupling
52 Pin, coupling
54 Washer, coupling
63 Bushing, stuffing box
B8 Collar, shaft
78 Spacer, bearing
123 Cover, bearing end
125 Cup, grease
127 Piping, seal
131 Guard, coupling
170 Adapter, bearing

The numbers used in this figure do not necessarily represent standard pant numbers used by any manufacturer,

FIGURE A.8.1.2(1) Impeller between Bearings, Separately Coupled, Single-Stage
Axial (Horizontal) Split Case. (Courtesy of Hydraulic Institute Standard for Centrifugal,
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Rotary and Reciprocating Pumps.)

(2)  End Suction and Vertical In-Line. This pump can have either a horizontal or vertical
shaft with a single suction impeller and a single bearing at the drive end. /See Figure
A.8.1.2(2).]
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1 Casing 17 Gland 30 Gasket, impeller nut
2 Impealler 19 Frame 32 Kay, impaller

& Shatft 24 Nut, impeller 38 Gasket, shaft sleeve
9 Cower, suction 25 Ring, suction cover 40 Deflector
11 Cover, stuffing box 27 Ring, stuffing box cover 71 Adapter
13 Packing 29 Ring, lantern 73 Gasket

14 Sleeve, shaft
Tha numbers used in this figure do not necessarily represent standard part numbers usad by any manufacturer.

FIGURE A.8.1.2(2) Overhung Impeller, Close-Coupled, Single-Stage, End Suction.

(Courtesy of Hydraulic Institute Standard for Centrifugal, Rotary and Reciprocating
Pumps.)

3) Vertical Shaft, Turbine Type. This pump has multiple impellers and is suspended
from the pump head by a column pipe that also serves as a support for the shaft and
bearings. This pump is necessary where a suction lift is needed, such as from an
underground reservoir, well, river, or lake. [See Figure A.8.1.2(3).]
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Impeller

Shaft, pump
Ring, impeller
Shaift, head
Shaft, drive
Packing
Gland

Ring, lantern

Bushing, bearing

Bell, suction

Bushing, stuffing box
Collar, protecting

Mut, Shaft adjusting
Coupling, shaft
Lubricator

Bracket, lubricator
Stuffing box

Collat, impellar lock
Tube, shaft enclosing
Pipe, column

Bearing, line shaft, enclosed
Mut, tubing

Plate, tension, tubing
Head, surface discharge
Flange, top column
Coupling, column pipe

Retainer bearing, open lineshaft

Adapter, tubing
Case, discharge
Bowl, intermadiate
Case, suction
Strainer

Fipe, suction

Open linashaft-type
semi-open impeller

Enclosed lineshafi-type
enclosed impeller

The cross-sectional views illustrate the largest possible number of parts in their proper relaticnship and some
construction modifications but do not necessarily represent recommended design.

FIGURE A.8.1.2(3) Turbine-Type, Vertical, Multistage, Deep Well. (Courtesy of
Hydraulic Institute Standard for Centrifugal, Rotary and Reciprocating Pumps.)
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A.8.1.6 Controllers include air-, hydraulic-, or electric-operated units. These units can take
power from the energy source for their operation, or the power can be obtained elsewhere.
Controllers used with electric power sources can apply the source to the driver in one
(across-the-line) or two (reduced voltage or current) steps. Controllers can be used with
automatic and manual transfer switches to select the available electric power source where
more than one is provided.

A.8.2.2 See Table A.8.2.2 and Figure A.8.2.2.
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FIGURE A.8.2.2 Wet Pit Suction Screen Installation.

Table A.8.2.2 Weekly Observations

Item Before Pump Is

Horizontal pumps 1. Check drip pockets under packing glands for proper drainage. Standi
failure.

Check packing adjustment — approximately one drop p¢

3. Observe suction and discharge gauges. Readings higher than suction

either the fire pump o

A.8.2.2(5) Visual indicators other than pilot lights can be used for the same purpose.

A.8.3 The purpose of testing the pump assembly is to ensure automatic or manual operation
upon demand and continuous delivery of the required system output. An additional purpose
is to detect deficiencies of the pump assembly not evident by inspection.

A.8.3.2.1 See Table A.8.3.2.1.

Table A.8.3.2.1 Weekly Observations

Item ‘While Pump Is (
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Table A.8.3.2.1 Weekly Observations

Item

‘While Pump Is (

Horizontal pumps

Read suction and discharge gauges — difference between these readir
pressure as shown on fire pump nameplate.

2. Observe packing glands for proper leakage for cooling of packing.
3. Observe discharge from casing relief valve — adequate flow keeps pu
Vertical pumps 1 Read discharge gauge — add distance to water level in feet and divid:
as shown on fire pump nameplate.
2. Observe packing glands for proper leakage for cooling of packing.
3. Observe discharge from casing relief valve — adequate flow keeps pu
Diesel engines 1 Observe discharge of cooling water from heat exchanger — if not ade
not adequate, adjust pressure reducing valve for correct flow.
2. Check engine instrument panel for correct speed, oil pressure, water t
3. Check battery terminal connections for corrosion and clean if necessa
4. After pump has stopped running, check intake screens, if provided; cl
necessary.
A.8.3.3.1.1 Peak flow for a fire pump is 150 percent of the rated flow. Minimum flow for a
pump is the churn pressure.
A.8.3.3.1.2 The method described in 8.3.3.1.2.1 is not considered as complete as those in

8.3.3.1.2.2 and 8.3.3.1.2.3, because it does not test the adequacy of the water supply for
compliance with the requirements of 8.1.3 at the suction flange.

A.8.3.3.3 A pressure relief valve that opens during a flow condition is discharging water
that is not measured by the recording device(s). It can be necessary to temporarily close the
pressure relief valve to achieve favorable pump test results. At the conclusion of the pump
test, the pressure relief valve must be readjusted to relieve pressures in excess of the normal
operating pressure of the system components.

If the pressure relief valve is open during the flowing conditions due to the fact that the
pressure is too high for the components in the fire protection system, the discharge control
valve should be closed prior to closing the pressure relief valve to make sure that the fire
protection system is not overpressurized. After the test, make sure that the valve is opened
again.

A.8.3.3.7 During periods of unusual water supply conditions such as floods, inspection
should be on a daily basis.

A.8.3.4.4 If pumps and drivers were shipped from the factory with both machines mounted
on a common base plate, they were accurately aligned before shipment. All base plates are
flexible to some extent and, therefore, must not be relied upon to maintain the factory
alignment. Realignment is necessary after the complete unit has been leveled on the
foundation and again after the grout has set and foundation bolts have been tightened. The
alignment should be checked after the unit is piped and rechecked periodically. To facilitate
accurate field alignment, most manufacturers either do not dowel the pumps or drivers on
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the base plates before shipment, or at most dowel the pump only.

After the pump and driver unit has been placed on the foundation, the coupling halves should
be disconnected. The coupling should not be reconnected until the alignment operations have
been completed.

The purpose of the flexible coupling is to compensate for temperature changes and to permit
end movement of the shafts without interference with each other while transmitting power
from the driver to the pump.

There are two forms of misalignment between the pump shaft and the driver shaft, as
follows:

(D) Angular Misalignment. Shafts with axes concentric but not parallel.
(2) Parallel Misalignment. Shafts with axes parallel but not concentric.

The faces of the coupling halves should be spaced within the manufacturer’s
recommendations and far enough apart so that they cannot strike each other when the driver
rotor is moved hard over toward the pump. Due allowance should be made for wear of the
thrust bearings. The necessary tools for an approximate check of the alignment of a flexible
coupling are a straight edge and a taper gauge or a set of feeler gauges.

A check for angular alignment is made by inserting the taper gauge or feelers at four points
between the coupling faces and comparing the distance between the faces at four points
spaced at 90-degree intervals around the coupling [see Figure A.8.3.4.4(a)]. The unit will be
in angular alignment when the measurements show that the coupling faces are the same
distance apart at all points.

A check for parallel alignment is made by placing a straight edge across both coupling rims
at the top, bottom, and at both sides [see Figure A.8.3.4.4(b)]. The unit will be in parallel
alignment when the straight edge rests evenly on the coupling rim at all positions. Allowance
may be necessary for temperature changes and for coupling halves that are not of the same
outside diameter. Care must be taken to have the straight edge parallel to the axes of the
shafts.

Angular and parallel misalignment are corrected by means of shims under the motor
mounting feet. After each change, it is necessary to recheck the alignment of the coupling
halves. Adjustment in one direction may disturb adjustments already made in another
direction. It should not be necessary to adjust the shims under the pump.

The permissible amount of misalignment will vary with the type of pump and driver; and
coupling manufacturer, model, and size. [20: A.3.5]
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FIGURE A.8.3.4.4(a) Checking Angular Alignment. (Courtesy of Hydraulic Institute
Standard for Centrifugal, Rotary and Reciprocating Pumps.)

FIGURE A.8.3.4.4(b) Checking Parallel Alignment. (Courtesy of Hydraulic Institute
Standard for Centrifugal, Rotary and Reciprocating Pumps.)

A.8.3.5.1 Where the information is available, the test plot should be compared with the
original acceptance test plot. It should be recognized that the acceptance test plot could
exceed the minimum acceptable pump requirements as indicated by the rated characteristics
for the pump. While a reduction in output is a matter of concern, this condition should be
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evaluated in light of meeting the rated characteristics for the pump. [See Figure
A.8.3.5.3(1).]

The test equipment should be of high quality and accuracy. All equipment should have been
calibrated within the last 12 months by an approved calibration facility. Where possible, the
calibration facility should provide documentation indicating the instrument reading against
the calibrated reading. Instruments that pass the calibration test should be labeled by the
calibration facility with the name of the facility and the date of the test.

Pressure gauges should have an accuracy of not greater than 1 percent of full scale. In order
to prevent damage to a pressure gauge utilizing a Bourdon tube mechanism, it should not be
used where the expected test pressure is greater than 75 percent of the test gauge scale.
Some digital gauges can be subjected to twice the full scale pressure without damage. The
manufacturer’s recommendations should be consulted for the proper use of the gauge. In
order to be able to easily read an analog gauge, the diameter of the face of an analog gauge
should be greater than 76 mm (3 in.). Pressure snubbers should be used for all gauges to
minimize needle fluctuation. All gauges used in the test should be such that a gauge with the
lowest full scale pressure is used. For example, a 20.7-bar (300-psi) gauge should not be
used to measure a 1.4-bar (20-psi) pitot pressure.

Equipment other than pressure gauges, such as volt/ammeters, tachometers, and flow meters,
should be calibrated to the manufacturer’s specifications. The readings from equipment with
this level of accuracy and calibration can be used without adjustment for accuracy.

A.8.3.5.3(1) See Figure A.8.3.5.3(1).
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FIGURE A.8.3.5.3(1) Fire Pump Retest.

A.8.3.5.4 See Annex C.
A.8.4.2 See 8.3.3.4.

A.8.5.1 It is important to provide proper bearing lubrication and to keep bearings clean.
Some bearings are the sealed type and need no relubrication. Couplings with rubber drive
parts do not need lubrication; other types generally do. The following practices are
recommended:

(1) Lubricant fittings should be cleaned before relubricating with grease.

(2)  The proper amount of lubricant should be used. Too much lubricant results in
churning, causing excessive power loss and overheating.

3) The correct lubricant should be used.

Engine Maintenance. Engines should be kept clean, dry, and well lubricated. The proper oil
level in the crankcase should be maintained.

Battery Maintenance. Only distilled water should be used in battery cells. Plates should be
kept submerged at all times. An automatic battery charger is not a substitute for proper
maintenance of the battery and charger. Periodic inspection ensures that the charger is
operating correctly, the water level in the battery is adequate, and the battery is holding its
proper charge.

Fuel Supply Maintenance. The fuel storage tank should be kept at least two-thirds full.
Fuel should be maintained free of water and foreign material by draining water and foreign
material from the tank sump annually. This necessitates draining approximately 19 L (5 gal).

Temperature Maintenance. The temperature of the pump room, pump house, or area
where engines are installed should never be less than the minimum recommended by the
engine manufacturer. The manufacturer’s temperature recommendations for water and oil
heaters should be followed.

A.9.1 One source of information on the inspection and maintenance of steel gravity and
suction tanks is the AWWA Manual of Water Supply Practices — M42 Steel Water-Storage
Tanks, Part 111 and Annex C.

A.9.1.3 The inspection, testing, and maintenance of water storage tanks can involve or
result in a system that is out of service. In cases where a tank is the sole source of supply to a
fire protection system, it is recommended that an alternate water supply be arranged while
maintenance is performed on the tank.

A.9.2.1.1 More frequent inspections should be made where extreme conditions, such as
freezing temperatures or arid climate, can increase the probability of adversely affecting the
stored water.

Supervisory water level alarms installed on tanks provide notification that the tank water
level is above or below an acceptable level. The water level of the tank is the main concern
as opposed to the condition of the water. For convenience, inspection of the condition of the
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water can take place concurrently with the water level inspection.

A.9.2.5.1 Lightning protection systems, where provided, should be inspected, tested, and
maintained in accordance with NFPA 780, Standard for the Installation of Lightning
Protection Systems.

A.9.2.6.1.1 To aid in the inspection and evaluation of test results, it is a good idea for
owners to stencil the last known date of an interior paint job on the exterior of the tank in a
conspicuous place. A typical place is near one of the manways at eye level.

A.9.2.6.5 This inspection can be performed by looking for dents on the tank floor.
Additionally, walking on the tank floor and looking for buckling of the floor will identify
problem areas.

A.9.3.1 The testing procedure for listed mercury gauges is as follows.

To determine that the mercury gauge is accurate, the gauge should be tested every 5 years as
follows [steps (1) through (7) coincide with Figure A.9.3.1]:
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FIGURE A.9.3.1 Mercury Gauge.

(1)  Overflow the tank.

(2) Close valve F. Open test cock D. The mercury will drop quickly into the mercury
pot. If it does not drop, there is an obstruction that needs to be removed from the
pipe or pot between the test cock and the gauge glass.

3) If the mercury does lower at once, 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 functioning properly.
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4) If the mercury column does not respond promptly and indicate the correct reading
during the test, there probably are air pockets or obstructions in the water connecting
pipe. Open cock D. Water should flow out forcibly. Allow water to flow through
cock D until all air is expelled and rusty water from the tank riser appears. Close
cock D. The gauge now likely will read correctly. If air separates from the water in
the 25-mm (1-in.) pipe due to being enclosed in a buried tile conduit with steam
pipes, the air can be removed automatically by installing a 20-mm (%-in.) air trap at
the high point of the piping. The air trap usually can be installed most easily 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 future, if necessary, without removing the trap. If there
are inaccessible pockets in the piping, as where located below grade or under
concrete floors, the air can be removed only through petcock D.

®)) If, in step (4), the water does not flow forcibly through cock D, there is an
obstruction that needs to be removed from the outlet of the test cock or from the
water pipe between the test cock and the tank riser.

(6) If there is water on top of the mercury column in the gauge glass, it will provide
inaccurate readings and should be removed. First, lower the mercury into the pot as
in step (2). Close cock D and remove plug G. Open valve F very slowly, causing the
mercury to rise slowly and the water above it to drain through plug G. Close valve F
quickly when mercury appears at plug G, but have a receptacle ready to catch any
mercury that drains out. Replace plug G. Replace any escaped mercury in the pot.

(7)  After testing, leave valve F open, except under the following conditions: If it is
necessary to prevent forcing mercury and water into the mercury catcher, the
controlling valve F can be permitted to be closed when filling the tank but should be
left open after the tank is filled. In cases where the gauge is subjected to continual
fluctuation of pressure, it could be necessary to keep the gauge shut off except when
it needs to be read. Otherwise, it could be necessary to remove water frequently from
the top of the mercury column as in step (5).

A.9.3.4 The manufacturer’s instructions should be consulted for guidance on testing. In
some situations, it might not be possible to test the actual initiating device. In such cases,
only the circuitry should be tested.

A.9.3.5 See A.9.3.4.
A.9.3.6 See A.9.3.4.

A.10.1 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 hangers, and prevention of obstructions to
nozzle discharge patterns.

Water spray fixed systems are most commonly used to protect processing equipment and
structures, flammable liquid and gas vessels, piping, and equipment such as transformers, oil
switches, and motors. They also have been shown to be effective on many combustible
solids.
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A.10.1.2 Insulation acting in lieu of water spray protection is expected to protect a vessel or
structure for the duration of the exposure. The insulation is to prevent the temperature from
exceeding 454°C (850°F) for structural members and 393°C (650°F) for vessels. If the
insulation is missing, the structure or vessel is not considered to be protected, regardless of
water spray protection or insulation on other surfaces. To re-establish the proper protection,
the insulation should be replaced or the water spray protection should be extended, using the
appropriate density.

A.10.1.4 The inspection, testing, and maintenance of water spray fixed systems can involve
or result in a system that is out of service. Also see Chapter 14.

A.10.1.4.1 Many of the components and subsystems found in a water spray system require
the same inspection, test, and maintenance procedures mandated where they are used in
automatic sprinkler systems and other fixed water-based fire protection systems. Other
chapters of this standard should be consulted for particulars on required inspection and
maintenance.

A.10.2.4 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. The pipe
should not be used for support of ladders, stock, or other material. Where piping is subject
to a corrosive atmosphere, a protective corrosion-resistant coating should be provided and
maintained. Where the age or service conditions warrant, an internal examination of the
piping should be made. Where it is necessary to flush all or part of the piping system, this
work should be done by sprinkler contractors or other qualified workers.

A.10.2.4.1 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 the rubber gasket following excessive leakage in a fire situation.

A.10.2.4.2 Hangers and supports are designed to support and restrain the piping from
severe movement when the water supply operates and to provide adequate pipe slope for
drainage of water from the piping after the water spray system is shut down. Hangers should
be kept in good repair. Broken or loose hangers can put undue strain on piping and fittings,
cause pipe breaks, and interfere with proper drainage of the pipe. Broken or loose hangers
should be replaced or refastened.

A.10.2.5 Systems need inspection to ensure water spray nozzles effectively discharge water
unobstructed onto surfaces to be protected from radiant heat (exposure protection) or onto
flaming surfaces to extinguish or control combustion. Factors affecting the proper placement
of water spray nozzles include the following:

(D) Changes or additions to the protected area that obstruct existing nozzles or require
additional coverage for compliance

(2) Removal of equipment from the protected area that results in nozzle placement at
excessive distances from the hazard

3) Mechanical damage or previous flow tests that have caused nozzles to be misdirected

(4) A change in the hazard being protected that requires more or different nozzles to
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provide adequate coverage for compliance

Spray nozzles can be permitted to be placed in any 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 the water spray does not miss the targeted surface and reduce the efficiency or
calculated discharge rate.

A.10.2.6.2 Water supply piping should be free of internal obstructions that can be caused by
debris (e.g., rocks, mud, tubercles) or by closed or partially closed control valves. See
Chapter 5 for inspection and maintenance requirements.

A.10.2.7 Mainline strainers should be removed and inspected for damaged and corroded
parts every 5 years.

A.10.3.3 The owner’s representative should take care to prevent damage to equipment or
the structure during the test. Damage could be caused by the system discharge or by runoff
from the test site. It should be verified that there is adequate and unobstructed drainage.
Equipment should be removed or covered as necessary to prevent damage. Means such as
curbing or sandbagging should be used to prevent entry of the water.

A.10.3.4.1 Test methods are as follows:

(1) Some detection circuits can be permitted to be deliberately desensitized in order to
override unusual ambient conditions. In such cases, the response in 10.3.4.1 can be
permitted to be exceeded.

(2)  Testing of integrating tubing systems can be permitted to be related to this test by
means of a standard pressure impulse test specified by the listing laboratory.

3) One method of testing heat detection uses a radiant heat surface at a temperature of
149°C (300°F) and a capacity of 350 watts at a distance of 25 mm (1 in.) but not
more than 50 mm (2 in.) 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 can be permitted to be employed, but the results should be obtained under
these conditions.

A.10.3.4.3 Spray nozzles can be of different sizes and types. Some are more subject to
internal obstructions than others.

A.11.2.5 Directional-type foam-water discharge devices are quite often located in heavy
traffic areas and are more apt to be dislocated compared to ordinary sprinkler locations. Of
particular concern are low-level discharge devices in loading racks in and around low-level
tankage and monitor-mounted devices that have been pushed out of the way for
convenience. Inspection frequency might have to be increased accordingly.

A.11.2.6.2 Water supply piping should be free of internal obstructions that can be caused by
debris (e.g., rocks, mud, tubercles) or by closed or partially closed control valves. See
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Chapter 5 for inspection and maintenance requirements.

A.11.2.9 Proportioning systems might or might not include foam concentrate pumps. If
pumps are part of the proportioning system, the driver, pump, and gear reducer should be
checked in accordance with the manufacturer’s recommendations, and the check can include
items such as lubrication, fuel, filters, oil levels, and clutches.

A.11.2.9.4 In some cases, an adequate supply of foam liquid is available without a full tank.
This is particularly true of foam liquid stored in nonmetallic tanks. If liquid is stored in
metallic tanks, the proper liquid level should be one-half the distance into the expansion
dome.

A.11.2.9.5.1 Although under normal standby conditions this type of proportioning system
should not be pressurized, some installations allow for inadvertent pressurization. Pressure
should be removed before inspection.

A.11.2.9.5.2 Where inspecting for a full liquid tank, the manufacturer’s instructions should
be followed. If checked incorrectly, the tank sight gauges could indicate a full tank when the
tank actually is empty of foam liquid. Some foam liquids, due to their viscosity, might not
indicate true levels of foam liquid in the tank where checked via the sight glass.

CAUTION: Depending on system configuration, this type of
proportioner system might be pressurized or nonpressurized under
normal conditions. Pressure should be removed before inspection.

A.11.2.9.5.3(1) See 11.2.7.1.

A.11.2.9.5.3(2) See Figure A.3.3.28.

A.11.2.9.5.4(1) See 11.2.7.1.

A.11.2.9.5.4(2) See Figure A.3.3.28.

A.11.2.9.5.5(1) See 11.2.7.1.

A.11.2.9.5.5(2) See Figure A.3.3.28.

A.11.2.9.5.6(1) See 11.2.7.1.

A.11.2.9.5.6(2) See Figure A.3.3.28.

A.11.3 Operational tests generally should be comprised of the following:

(D) A detection/actuation test with no flow to verify that all components such as
automated valves, foam and water pumps, and alarms operate properly

(2) A water-only flow test to check piping continuity, discharge patterns, pressures, and
line flushing

3) A foam flow test to verify solution concentration

4) Resetting of system to its normal standby condition, including draining of lines and
filling of foam liquid tank

A.11.3.2 The owner’s representative should take care to prevent damage to equipment or
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the structure during the test. Damage could be caused by the system discharge or by runoft
from the test site. It should be verified that there is adequate and unobstructed drainage.
Equipment should be removed or covered as necessary to prevent damage. Means such as
curbing or sandbagging should be used to prevent entry of the foam-water solution.

A.11.3.3 An alternate method for achieving flow can be permitted to be an installation as
shown in Figure A.11.3.3. This type of testing does not verify system pipe conditions or
discharge device performance but only the water supply, foam concentrate supply, and

proportioning accuracy.
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FIGURE A.11.3.3 Foam System/Test Header Combination.

A.11.3.3.7 Specific foam concentrates typically are listed or approved with specific
sprinklers. Part of the approval and listing is a minimum sprinkler operating pressure.
Sprinkler operating pressure affects foam quality, discharge patterns, and fire extinguishment
(control) capabilities. Discharge pressures less than this specified minimum pressure should
be corrected immediately; therefore, it is necessary to test under full flow conditions.

A.11.4 The maintenance items specified in the body of this standard are in addition to the
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typical inspection and test procedures indicated. Foam-water systems are, as are all fire
protection systems, designed to be basically maintenance free. There are, however, some
areas that need special attention. Foam concentrate shelf life varies between liquids and is
affected by factors such as heat, cold, dilution, contamination, and many others. As with all
systems, common sense dictates those maintenance-sensitive areas that should be given
attention. Routine testing and inspection generally dictate the need for additional
maintenance items. Those maintenance items specified are key procedures that should be
performed routinely.

A.11.4.3(B) Foam concentrates tend to settle out over time. Depending on the specific
characteristics of the foam concentrate, sedimentation accumulates in the bottom of the
storage vessel. This sediment can affect proportioning and foam concentrate integrity. Some
concentrates tend to settle out more rapidly than others. If the annual samples indicate
excessive sediment, flushing the tank could be required more frequently.

A.11.4.4(B) Where hydrostatically testing bladder tanks, the generation of a pressure
differential across the diaphragm should not be allowed. The manufacturer should be
consulted for specific procedures.

A12.1  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, can be supplied with the alarm valve.

Backflow Prevention Devices. Backflow prevention devices are used to prevent water in a
fire protection system from entering the public water supply due to a reverse flow of water,
thermal expansion, hydraulic shock, back pressure, or back siphonage. [See Figure
A.12.1(a).]
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FIGURE A.12.1(a) Reduced Pressure Backflow Preventers (left) and Double Check
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Valve Assemblies (right).

Ball Valves. Ball valves are manually operated through their full range of open to closed
positions with a one-quarter turn.

Butterfly Valves. Butterfly valves are water supply control valves with gear operators to
assist in opening and closing. Butterfly valves can be of the wafer or grooved-end type. [See
Figure A.12.1(b).]

FIGURE A.12.1(b) Butterfly Post Indicator Valve. (Courtesy of Henry Pratt Co.)

Check Valves. Check valves allow water flow in one direction only. [See Figure A.12.1(c).]
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FIGURE A.12.1(c) Detector Check Valve.

DCA. A double check assembly (DCA) consists of two independently operating
spring-loaded check valves. The assembly includes two resilient-seated isolation valves and
four test cocks required for testing.

DCDA. A double check detector assembly (DCDA) is hydraulically balanced to include a
metered bypass assembly to detect system leakage. The main valve assembly and bypass
assembly afford equal levels of backflow prevention and are each equipped with two
resilient-seated isolation valves and four test cocks required for testing.

Deluge Valves. Deluge valves hold water at the valve until actuated by the operation of a
detection system or manual release. [See Figure A.12.1(d).]

Open sprinkler

| From
air supply

Water
5upply

FIGURE A.12.1(d) Deluge Valve.

Drip Valves. Drip valves automatically drain condensation or small amounts of water that

have leaked into system piping or valves. Drip valves close when exposed to system
pressure.

Dry Pipe Valves. Dry pipe valves control the flow of water to areas that could be exposed to
freezing conditions. Water is held at the valve by air pressure in the system piping. When the
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air pressure is reduced, the valve operates and floods the system. /See Figure A.12.1(e) and
Figure A.12.1(f).]
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FIGURE A.12.1(e) Dry Pipe Valve.
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FIGURE A.12.1(f) Dry Pipe System Accelerator. (Courtesy of Reliable Automatic
Sprinkler Co.)
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Indicating Valves. Indicating valves provide a dependable, visible indication of the open
position, even at a distance.

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. [See Figure A.12.1(g).]

1 2 3 4 Parts list
Drescription

=
=]

Cap
Operating stem
Dperaling stem oil hole screw
Operating wrench
Retaining ring
Target plate screw & nut
Target plate-shut
Target
Indicator post staple
N 10| Target plate-open
11 | Indicator post
12| Extension rod-spacify Igth.
ﬁ\® 13| Extension rod coupling
" 14| Coupling pin
Window glass
N 16| Window frame
u 17| Window frame screw
18| Cap bolt & nut
Set scraw
20| Sleeve bonnet
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FIGURE A.12.1(g) Vertical Indicator Post.

NRS Gate Valves, OS&Y Gate Valves. Nonrising stem (NRS) gate valves are used
underground 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 moves in when it is closed. The stem
indicates the position of the valve. [See Figure A.12.1(h) and Figure A.12.1(i).]
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1 Handwheel

Stem
<— Yoke

Bonnet

<«—— Valve body

Disc

FIGURE A.12.1(h) OS&Y Gate Valve.

FIGURE A.12.1(i) Nonindicating-Type Gate Valve.

RPA. A reduced-pressure zone principle assembly (RPA) consists of two independently
spring-loaded check valves separated by a differential-sensing valve. The differential-sensing
valve includes a relief port to atmosphere that discharges excess water resulting from supply
system fluctuations. The assembly includes two resilient-seated isolation valves and four test
cocks required for testing.

RPDA. A reduced-pressure detector assembly (RPDA) is hydraulically balanced to include a
metered bypass assembly to detect system leakage. The main valve assembly and bypass
assembly afford equal levels of backflow prevention, and each assembly is equipped with two
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resilient-seated isolation valves and four test cocks required for testing.
Strainers. Strainers are used for protection against clogging of water discharge openings.

Water-Flow Detector Check Valves. Detector-type check valves allow flow in one direction
only and have provisions for the connection of a bypass meter around the check valve. [See
Figure A.12.1(c).]

A.12.2.3 The valves are not required to be exposed. Doors, removable panels, or valve pits
can be permitted to satisfy this requirement. Such equipment should not be obstructed by
features such as walls, ducts, columns, direct burial, or stock storage.

A.12.2.6 Main drains are installed on system risers for one principal reason: to drain water
from the overhead piping 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.

The test for standpipe systems should be done at the low point drain for each standpipe or
the main drain test connection where the supply main enters the building.

These drains also are used to determine whether there is a major reduction in water flow to
the system, such as could be caused by a major obstruction, a dropped gate, a valve that is
almost fully closed, or a check valve clapper stuck to the valve seat.

A large drop in the full flow pressure of the main drain (as compared to previous tests)
normally is indicative of a dangerously reduced water supply caused by a valve in an almost
fully closed position or other type of severe obstruction. After closing the drain, a slow
return to normal static pressure is confirmation of the suspicion of a major obstruction in the
waterway and should be considered sufficient reason to determine the cause of the variation.

A satisfactory drain test (i.e., one that reflects the results of previous tests) does not
necessarily indicate an unobstructed passage, nor does it prove that all valves in the upstream
flow of water are fully opened. The performance of drain tests is not a substitute for a valve
check on 100 percent of the fire protection valving.

The main drain test is conducted in the following manner:

(1) Record the pressure indicated by the supply water gauge
(2) Close the alarm control valve on alarm valves

3) Fully open the main drain valve

(4)  After the flow has stabilized, record the residual (flowing) pressure indicated by the
water supply gauge

®)) Close the main drain valve slowly

(6) Record the time taken for the supply water pressure to return to the original static
(nonflowing) pressure

(7) Open the alarm control valve

A.12.3.1 Signs identifying underground fire service main control valves in roadway boxes
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should indicate the direction of valve opening, the distance and direction of the valve from
the sign location (if the valve is subject to being covered by snow or ice), and the location of
the wrench if not located with the sign.

A.12.3.1.1 Valves that normally are closed during cold weather should be removed and
replaced with devices that provide continuous fire protection service.

A.12.3.2.2 Valves should be kept free of snow, ice, storage, or other obstructions so that
access is ensured.

A.12.3.2.2(2) The purpose of the valve sealing program is as follows:

(D) The presence of a seal on a control valve is a deterrent to closing a valve
indiscriminately without obtaining the proper authority.

(2) A broken or missing seal on a valve is cause for the plant inspector to verify that
protection is not impaired and to notify superiors of the fact that a valve could have
been closed without following procedures.

A.12.3.3.2 These “spring tests” are made to verify that a post indicator valve is fully open. If
an operator feels the valve is fully open, he or she should push in the “open” direction. The
handle usually moves a short distance (approximately a one-quarter turn) and “springs” back
toward the operator in a subtle move when released. This spring occurs when the valve gate
pulls up tight against the top of its casting and the valve shaft (being fairly long) twists
slightly. The spring indicates that the valve is fully opened and that the gate is attached to the
handle. If the gate is jammed due to a foreign particle, the handle is not likely to spring back.
If the gate is loose from the handle, the handle continues to turn in the “open” direction with
little resistance.

A.12.3.3.5 For further information, see NFPA 72®, National Fire Alarm Code®.

A.12.4.1.1 A higher pressure reading on the system gauge is normal in variable pressure
water supplies. Pressure over 12.1 bar (175 psi) can be caused by fire pump tests or thermal
expansion and should be investigated and corrected.

A.12.4.1.2 The system should be drained for internal inspection of valve components as
follows:

(1) Close the control valve
(2) Open the main drain valve
3) Open the inspector’s test valve

(4) Wait for the sound of draining water to cease and for all gauges to indicate 0 bar (0
psi) before removing the handhole cover or dismantling any component

A.12.4.3.2.1 High priming water levels can adversely affect the operation of supervisory air.
Test the water level as follows:

(1) Open the priming level test valve

(2) If water flows, drain it

Copyright NFPA



3) Close the valve when water stops flowing and air discharges

(4) If air discharges when the valve is opened, the priming water level could be too low.
To add priming water, refer to the manufacturer’s instructions

A.12.4.3.2.2 Preaction and deluge valves in areas subject to freezing should be trip tested in
the spring to allow time before the onset of cold weather for all water that has entered the
system or condensation to drain to low points or back to the valve.

A.12.4.3.2.9 Methods of recording maintenance include tags attached at each riser, records
retained at each building, and records retained at one building in a complex.

A.12.4.3.3.3 Suitable facilities should be provided to dispose of drained water. Low points
equipped with a single valve should be drained as follows:

(1) Open the low point drain valve slowly

(2) Close the drain valve as soon as water ceases to discharge and allow time for
additional accumulation above the valve

3) Repeat this procedure until water ceases to discharge

4) Replace plug or nipple and cap as necessary

Low points equipped with dual valves should be drained as follows:
(1) Close the upper valve

(2) Open the lower valve and drain the accumulated water

3) Close the lower valve, open the upper valve, and allow time for additional water
accumulation

(4) Repeat this procedure until water ceases to discharge
&) Replace plug or nipple and cap in lower valve

A.12.4.4.1.2(C) A conflict in pressure readings could indicate an obstructed orifice or a leak
in the isolated chamber of the quick-opening device, either of which could make the
quick-opening device inoperative.

A.12.4.4.2.1 High priming water levels can affect the operation of supervisory air or
nitrogen pressure maintenance devices. Test the water level as follows:

(1) Open the priming level test valve
(2) If water flows, drain it
3) Close the valve when water stops flowing and air discharges

(4) If air discharges when the valve is opened, the priming water level could be too low.
To add priming water, refer to the manufacturer’s instructions

A.12.4.4.2.2 Dry pipe valves should be trip tested in the spring to allow time before the
onset of cold weather for all water that has entered the system or condensation to drain to
low points or back to the valve.
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A.12.4.4.2.2.2 A full flow trip test generally requires at least two individuals, one of whom
is situated at the dry pipe valve while the other is at the inspector’s test. If possible, they
should be in communication with each other. A full flow trip test is conducted as follows:

(1)  The main drain valve is fully opened to clean any accumulated scale or foreign
material from the supply water piping. The main drain valve then is closed.

(2) The system air or nitrogen pressure and the supply water pressure is recorded.

3) The system air or nitrogen pressure is relieved by opening the inspector’s test valve
completely. Concurrent with opening the valve, both testers start their stopwatches.
If two-way communication is not available, the tester at the dry valve is to react to
the start of downward movement on the air pressure gauge.

4) Testers at the dry pipe valve note the air pressure at which the valve trips and note
the tripping time.

(5 Testers at the inspector’s test note the time at which water flows steadily from the
test connection. This time is noted for comparison purposes to previous tests and is
not meant to be a specific pass/fail criterion. Note that NFPA 13, Standard for the
Installation of Sprinkler Systems, does not require water delivery in 60 seconds for
all systems.

(6) When clean water flows, the test is terminated by closing the system control valve.
(7) The air or nitrogen pressure and the time elapsed are to be recorded as follows:
(a) From the complete opening of the test valve to the tripping of the valve

(b) From the complete opening of inspector’s valve to the start of steady flow from
the test connection

(8)  Alllow point drains are opened and then closed when water ceases to flow.

9) The dry pipe valve and quick-opening device are reset, if installed, in accordance with
the manufacturer’s instructions, and the system is returned to service.

A.12.4.4.2.2.3 A partial flow trip test is conducted in the following manner:

(1) Fully open the main drain valve to clean any accumulated scale or foreign material
from the supply water piping

(2) Close the control valve to the point where additional closure cannot provide flow
through the entire area of the drain outlet

(3)  Close the valve controlling flow to the device if a quick-opening device is installed
(4)  Record the system air or nitrogen pressure and the supply water pressure
) Relieve system air or nitrogen pressure by opening the priming level test valve

(6)  Note and record the air or nitrogen pressure and supply water pressure when the dry
pipe valve trips

(7) Immediately close the system control valve and open the main drain valve to
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minimize the amount of water entering the system piping

(8) Trip test the quick-opening device, if installed, in accordance with the manufacturer’s
instructions

9) Open all low point drains; close when water ceases to flow

(10)  Reset the dry pipe valve and quick-opening device, if installed, in accordance with the
manufacturer’s instructions and return the system to service

CAUTION: A partial flow trip test does not provide a high enough
rate of flow to latch the clappers of some model dry pipe valves in the
open position. When resetting such valves, check that the latching
equipment is operative.

A.12.4.4.2.4 Except when a full flow trip test is conducted in accordance with
A.12.4.4.2.2.2, a quick-opening device should be tested in the following manner:

(1) Close the system control valve.
(2) Open the main drain valve and keep it in the open position.
(3)  Verify that the quick-opening device control valve is open.

(4) Open the inspector’s test valve. A burst of air from the device indicates that it has
tripped.

®)] Close the device’s control valve.

(6) Return the device to service in accordance with the manufacturer’s instructions and
return the system to service.

A.12.4.4.3.1 Leaks can be located by inspecting the system for damage or by applying leak
detecting fluids to pipe joints and valve packing nuts or bonnets.

A.12.4.4.3.3 A quick-opening device, if installed, should be removed temporarily from
service prior to draining low points.

A.12.5.1.2 The sectional drain valve should be opened to compare the results with the
original installation or acceptance tests.

A.12.5.2.2 PRV devices can be bench tested in accordance with the manufacturer’s
instructions or tested in place. To test in place, a gauge is connected on both the inlet side
and the outlet side of the device and flow readings are taken using a Pitot tube or a
flowmeter. Water is discharged through a roof manifold, if available, or through hose to the
exterior of the building. Another acceptable method for systems having at least two risers is
to take one standpipe out of service and use it as a drain by removing PRV devices and
attaching hoses at the outlets near the ground floor level. When testing in this manner, a
flowmeter should be used and a hose line utilized to connect the riser being tested and the
drain riser.

Readings are to be compared to the system’s hydraulic demands at the test location.
Field-adjustable valves are to be reset in accordance with manufacturer’s instructions.
Nonadjustable valves should be replaced. Extreme caution should be exercised because of
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the high pressure involved when testing.

A.12.5.5.2.1 Hose valves can be tested without a full flow if the cap is left on the hose
threads. The purpose of this requirement is to exercise the valve so it can be operated easily.

A.12.5.5.2.2 See A.12.5.5.2.1.

A.12.6.1.2 Intermittent discharge from a differential-sensing valve relief port is normal.
Continuous discharge is a sign of malfunction of either or both of the check valves, and
maintenance is necessary.

A.12.6.2.1 The full flow test of the backflow prevention valve can be performed with a test
header or other connections downstream of the valve. A bypass around the check valve in
the fire department connection line with a control valve in the normally closed position can
be an acceptable arrangement. When flow to a visible drain cannot be accomplished, closed
loop flow can be acceptable if a flowmeter or sight glass is incorporated into the system to
ensure flow.

A.12.6.2.2 The tests required by 12.6.2 typically test only for operation of the device under
backflow conditions. Forward-flow test conditions are required by other portions of this
standard.

A.13.2 For obstruction investigation and prevention, see Annex D.

A.13.2.2 For obstruction investigation procedures, see Section D.3.

A.13.2.3 For obstruction prevention program recommendations, see Section D.4.
A.13.2.4 For obstruction investigation flushing procedures, see Section D.5.

A.14.3.1 A clearly visible tag alerts building occupants and the fire department that all or

part of the water-based fire protection system is out of service. The tag should be weather
resistant, plainly visible, and of sufficient size [typically 100 mm % 150 mm (4 in. X 6 in.)].

The tag should identify which system is impaired, the date and time impairment began, and
the person responsible. Figure A.14.3.1 illustrates a typical impairment tag.
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O

ATTACH TO VALVE
« READ INSTRUCTIONS ON OTHER SIDE »

SPRINKLER VALVE

SHUT

THIS VALVE CONTROLS SPRINKLERS IN BUILDING(S)

SHUT BY (SIGNATURE) DATE

—+ After valve is opened, make 50-mm {2-in.) drain test. Drop in

pressure should be normal. If pressure drop is extreme and does

nof build up, the system is impaired and immeadiate investigation
is NEcessary.

DRAIN TEST RESULTS
STATIC PRESSURE FLOWING PRESSURE
bar (psi) bar (psi)
DRAIN TEST MADE BY (SIGNATURE) DATE

FIGURE A.14.3.1 Sample Impairment Tag.

A.14.3.2 An impairment tag should be placed on the fire department connection to alert
responding fire fighters of an abnormal condition. An impairment tag that is located on the
system riser only could go unnoticed for an extended period if fire fighters encounter
difficulty in gaining access to the building or sprinkler control room.

A.14.5 The need for temporary fire protection, termination of all hazardous operations, and
frequency of inspections in the areas involved should be determined. All work possible
should be done in advance to minimize the length of the impairment. Where possible,
temporary feedlines should be used to maintain portions of systems while work is completed.

Water-based fire protection systems should not be removed from service when the building is
not in use. Where a system that has been out of service for a prolonged period, such as in the
case of idle or vacant properties, is returned to service, qualified personnel should be
retained to inspect and test the systems.

A.14.5.2(3)(b) A fire watch should consist of trained personnel who continuously patrol the
affected area. Ready access to fire extinguishers and the ability to promptly notify the fire
department are important items to consider. During the patrol of the area, the person should
not only be looking for fire, but making sure that the other fire protection features of the
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building such as egress routes and alarm systems are available and functioning properly.

A.14.5.2(3)(¢) Temporary water supplies are possible from a number of sources including
use of a large-diameter hose from a fire hydrant to a fire department connection, use of a
portable tank and a portable pump, or use of a standby fire department pumper and/or
tanker.

A.14.5.2(3)(d) Depending on the use and occupancy of the building, it could be enough in
some circumstances to stop certain processes in the building or to cut off the flow of fuel to
some machines. It is also helpful to implement “No Smoking” and “No Hot Work” (cutting,
grinding, or welding) policies while the system is out of service because these activities are
responsible for many fire ignitions.

Annex B Forms for Inspection, Testing, and Maintenance

This annex is not a part of the requirements of this NFPA document but is included for
informational purposes only.

B.1

Forms [see Figure B.1(a) through Figure B.1(p)] need to be complete with respect to the
requirements of NFPA 25 for the system being inspected, tested, or maintained, or any
combination thereof. Because water-based fire protection systems are comprised of many
components, it could be necessary to complete more than one form for each system.

Authorities having jurisdiction are legitimately concerned that the forms used are
comprehensive. Therefore, they could develop their own forms or utilize those already
developed and reviewed by their jurisdiction.

At least five formats can be used and are described as follows:

(D) All requirements for NFPA 25 are specified in one form having large sections of
information that do not apply to most systems.

(2) Individual forms provide requirements corresponding to each chapter of NFPA 25.
These forms address the following:

(a) Sprinkler systems

(b) Standpipe systems

(c) Private fire service mains

(d) Fire pumps

(e) Storage tanks

(f) Water spray systems

(g) Foam-water sprinkler systems

3) These forms include information from the specific system chapter: Chapter 1,
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Chapter 12, and Chapter 13.

(4) A series of forms similar to option (2) but with a more detailed breakdown of system
types. For example, fire sprinkler systems are divided into five separate forms such
as:

(a) Wet pipe fire sprinkler systems
(b) Dry pipe fire sprinkler systems
(c) Preaction fire sprinkler systems
(d) Deluge fire sprinkler systems
(e) Foam-water sprinkler systems

&) Separate forms for each individual component of each fire protection system.
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Report of Inspection

of Water Based Fire Protection Systems ommtEh ASacImEN, me

Inspecting agency: Inspector; Inspection contract #

Date of this inspection: Completad by:

Cecupant business name:

Street address:

City: State: Zip:

Phone: Fax:

Contact person nama:

Position: Authority to approve work? | ¥ | N/A | M |

Mame of property owner:
Property owner's address;

City: State: Zip:
Phone: Fax:
Responsible party name: Position:
MName of supervisory alarm company: Phone:
Date of last inspection: Frior inspector's name: "\
v ==
o\t
- \_ Y | NA | N
g 1. All prior inspection reports, logs and test data are avanl_a{:lq’fﬁr muigw:\ ) {00
=Ml 2 Plans of systems on site for review? = I WA all ™
8 3. Modifications made to systems fully revie;ged and mqpm‘e;n'?ed? ;If-"" ‘1___f_,—=’
B 4. Reports of sprinkler action rullgi'I revié'ff{ed at‘nd?b‘c:}me}‘ned"{ "-\ )
9 5. Copyof NFPA2Sonfile® | [N\ N\ \ \\ |V
'g 6. Weekly logs otinsﬁé&fﬁﬁs;ec'uiréﬁh NFRA25 on file?
W 7 s the oceupancy and hazard he same reported on last inspection?
E 8. Al deficiencies Feppﬂg;iaflast inspection corrected?
..g 9. MBS data sheets reviewed and hazards to inspector removed?

[Use separate sheet for additional infermation as may be needed. All "NO” answers to be fully explained.)
Form 34-1044 should be completed by the Inspecting Firm/Contractor and provided to the Owner.

Comments:

The owner and/or designated representalive acknowledges the responsibility of the operating condition of the compenent parts at the
fime of this inspection, It is agreed that the inspection service provided by the contractor as prescribed herein is limited to performing
a visual inspection and/or routine testing, and any investigation or unscheduled testing, modification, maintenance, repair etc., of the
component parts is not included as part of the inspection work performed. It is further understood that all information contained herein
is provided to the best of the knowledge of the party providing such information.

Ownerfdesignated representative: Date:

Inspector's signature: Date:

ATTENTION: The American Fire Sprinkler Association (AFSA) is a non-profit trade association. AFSA

does not guarantee, cenify, undenwrite, or pre-approve any senices provided by those who use forms  {AFSA Form 94-103A)
. L. provided by AFSA. Our logo is only an advertisement. Warnings, disclaimers, and update information Page 1 of 1
ittt =y EIST ON the back of the form, It is your responsibility to read these statements.
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FIGURE B.1(a) AFSA Report of Inspection (Information Section) Form.
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Report of Inspection
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of Water Based Fire Protection Systems omtEn voc o we
Inspecting firm: (contractor) Inspection contract #
Street address:
City: State: Zip:
Phaone; Fax;
Inspector name: Date:

Property name: (refer to Form 1034)

This report contains information resuiting from a visual inspection of the following types of
Water Based Fire Protection Systems: (please check all that apply)

Form Description Form #
Report of inspection {Information saction) 1034 Cover shest
Report of inspection (Inspector's section) 1044, Cowver shest
Weekly report of inspection 1054 Mo, of systems
Wet pipe fire sprinkier system — inspectiontesting/maintenance 106A No. of systems
Dry pip= fire sprinkler system — inspectionftesting/maintenance 107A Mao. of systems
Wet standpipe system — inspection/testing/maintenance 108A No. of risers
Dry pipe standpipe system - inspection/testing/maintenance — “’Wg}_\ Mo. of risers
Fire pump = inspection/testing/maintenance - "'\ fne& No. of pumps
Underground fire main — inspectionftesting/maintenance _—— \ \ b I
Waler reservoir, tank, pond, etc. —inspectionf;esmg’ﬁ]aintenﬁmeﬁ \ \'._ . ‘-\ 1“12_5...-3' Heservoir cap
Preaction fire protection system — iqspec‘&pndes!rnﬁf'rri"eiméﬁfmrp" ‘3 ,_,s i13a No. of systems
Deluge fire protection systents inspﬁcﬁa@ﬁq&ﬁnbfm'a,ini@naf{ce - 1144 Mo. of systems
Water - foam firs-protection systam -Ertsﬁpcﬁonéhsﬁ;ig!?uﬁn}enance 1154 Mo. of systems
Foam fi rqﬁ;rc;hzze:t«:;'rjll system F‘jﬂs;}m&méﬁmﬁﬁnﬁnanca 1184 Mo. of systems
Other cu}nganents déscription—_ B =

—

% ¥,
ST

The scheduled visual inspection is to be performed as indicated below. The inspactor is to complete all questions and review the
results of this inspection and any recommendations, corractions, testing, maintenance, etc., with the owner,
All “NO” answers are to be fully explained in detail.

Scheduled inspection: (circle one} Weekly: Monthly: Quarterly: Annually:

Recommendations:

Note: There are scheduled periodic testing and maintenance tasks that must be conducted for the continuous reliability of the fire
protection system. These should be performed at the intervals indicated in NFPA 25 standard. This information is being pro-
vided as a matter of courtesy. These tasks should only be performed by properly trained personnel using proper equipment.

The owner's or designated representative’s signature shall be obtained acknowledging receipt of this report.
{Each page shall be initialed and dated by the owner or designated representative and inspector.)

Owner/designated representative; Date:

Inspeclor's signature: Date:

ATTENTION: The American Fire Sprinkler Association (AFSA) is a non-profit trade association. AFSA

does not guarantee, cenify, undenwrite, or pre-approve any senvices providad by those who use forms  (AFSA Form 94-1044)
provided by AFSA. Our logo is only an advertisement. Warnings, disclaimers, and update information Page 1 of 1
ittt =y EXIST ON the back of the form, It is your responsibility to read these statements.
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FIGURE B.1(b) AFSA Report of Inspection (Inspector’s Information Section) Form.
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Weekly Report of Inspection

of Water Based Fire Protection Systems
ALL QUESTIONS ARE TO BE FULLY ANSWERED AND ALL BLANKS TO BE FILLED

This form is being offered to assist in the performance and recording of the resuits of Weekly Scheduled Inspection Tasks of the various
types of Fire Sprinkler Systems and componeant parts as listed below.

Inspecting firm:
Mame of property:

Inspector name: Date:
Page of
Wet Sprinkler and Standpipe Systems: Dry Pipe Sprinkler System:
A-1.1  Spkr supply gauge:  psi B-1.1  Air pressure gauge: psi
A-1.2 Spkr system gauge:  psi B-1.2 Accelerator gauge:  psi
A-1,3  Stpipe supply gauge: psi B-1.3 Water pressure gauge: psi
A-1.4 Stpipe system gauge:  psi ¥ [N N
A-1.5 Stpipe (top fir) gauge:  psi B-2.0 System in sarvice on inspection:
Yo[MAl M B-2.1 Compressor operational:
A-2.0 System in senice on inspection: *B-2.2 Qi lavel full;
A-21  Spkr. control valves sealed open: B-3.1  Control valve sealed open:
A-2.2  Stpipe control valves sealed open: B-3.2 Control vqhe'a'fczgaésible:
A-3.1 Trim piping leak tight: B-3.3_Alarm test\valve-eiosed:
A-4.1 Backflow asmb. valves sealed open: == ,r'ﬂ#ﬂ.\fl\ Alﬁlrm line ﬁaheypfgﬁrq
A-51 Control valves accessible: 4= \_ Gﬂ \?ﬁrﬂ?&ijﬂiﬁ\ﬁw‘ak tight:
A-8.1 Signage/identification tags in place:—| \ Wru‘n’f drips drained:
A-9.1 Alarm panel clear: e\ AL A \ {asfrequently as needed)
A-9.2 Systems leftinservice ]\ “3 \—B-5.1 Valve enclosure secured:

AW
A-10.1 '[':l;tmmla'qiis:(“\fJ :} \ \, ‘5 "B-5.2 Low temperature alarm operational:
'\; \-\ I_.-—-f'\,,.)‘ = B-5.3 Heater operational:
{—"“-«) / — B-8.1 Signage/identification tags in place:
— B-9.1 Alarm panel clear:
B-9.2 System left in service:
B-10.1 Comments:

" The inspection tasks noted with an asterisk (") are required to be performed on a monthly frequency schedule; however, due fo varying
conaitions that may exist on any individual project, il is suggested that these tasks be performed on a weekly frequency schadule.

Fire Dept. Connection: Sprinkler Heads:
YoM M Y O[MNAL N
*C-1.1  Caps or plugs on FOC: *D-1.1  Extra heads in spare head cabinet;
*C-1.2  Swivel rotation nonbinding: *0-1.2 Heads appear of proper temperature:
*C-2.1 FDC location plainly visible: *D-1.3  Head wrench for each type of head:
*C-2.2 FDC easily accessible: *D-2.1  Headin cooler appears free of ice, corrosion:
*G-2.3 FDC identification plate in place: *D-2.2 Head appears free of lzakage or damage:
*C-3.1  Ball drip drain leak tight: *D-2.3 Head appears free of paint:
*C-4.1  Wall hydrant plainly visible: *D-2.4 Heads appear free of non-approved coverings:
*C-4.2  Wall hydrant easily accessible; *D-3.1  Standard head less than 50 year:
*C-4.3  Wall hydrant identification plate *D-3.2 Hesidential head less than 20 year:
in place: *D-3.3 Fast response heads 20 year:

*C-10.1 Comments: *D-3.4 High temperature heads 5 year:

*D-10.1 Comments:

(All "NO*® answers to be fully explained.) (AFSA Form 94-1054)
Owner/designated rep. initial Date: Page 10of 2

Inspector's initial
Copyright NFPA




FIGURE B.1(c) AFSA Weekly Report of Inspection of Water Based Fire Protection
Systems.
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Weekly Report of Inspection of Water Based Fire Protection Systems . . . continued

Preaction and Deluge System:

Fire Pump:

E-1.1  Air pressure gauge:  psi F-1.1  Suction pressure gauge:  psi
E-1.2 Waler pressure gauge:  psi F-1.2 Discharge pressure gauge:  psi
YoMl M NAL N

E-2.0 Systems in service on inspection: F-2.0 Pump in service on inspection:
E-2.1  Control valves sealed open: F-2.1  Control valves sealed open:
E-2.2 Control valves accessible: F-2.2 Control valves accessible;
E-3.1 Enclosure secured: F-3.1 Pump enclosure secured:
E-3.2 Heater operational: F-3.2  Pump enclosure heated (40° F):
E-3.3 Low temperature alarm operational: F-3.3 Adequately lighted:
E-4.1  Trim valves normally open: F-4.1  Weekly run test: (no water flow)
E-4.2 Alarm test valve closed: F-4.2  Shall seals dripping walter properly:
E-4.3  Trim piping leak tight: F-4.3 Casing relief valve free of damage:
E-5.1 Low point drum drips drained: F-4.4  Pressure relief valve free of damage:

(as frequently as needed) F-5.1 Jockey pumps operational;
E-8.1 Signage/identification tags in place: F-6.1 Bearings and valves lubricated:
E-9.1 Alarm panel clear: F-8.2 Valves, fittings, pipe leak free:
E-9.2 Systems left in service: F-7.1 Controllers power “ON";
E-10.1 Comments: F-7.2  Controllers set on "AUTO",

F-8.1 Hose heade;gauﬂrﬁl' ve closed:
F-9.1 Digsel tank % fulli_—\

Qitlevel ful: \  — .

F93 \iaterjeve il

H{;’ W&erﬁ'@n&ﬁn good:

FG 5

Water jacket heater working:

Other:
N &

Antifreeze protect adequate:

- F-9.7

Cooling line strainer appears clear of debris:

Water jacket piping leak tight:

) ol F-9.8
/

F-9.9

Battaries fully charged:

~ F-9.10

Battery charger appears cperating properiy:

F-9.11

Battery terminals clear:

F-9.12

Battery state of charge checked:

F-9.13

Solenoid valve appears operating cormectly:

F-10.1

Condensate drain cleaner:

F-10.2

Louvers, intake duct clean:

F-14.1

Signage/identification tags in placs:

F-15.1

Alarm panel clear:

F-15.2

Systems left in service:

F-16.1

Comments:

Inspector’s initial

{All "NO" answers to be fully explained.)
Owner/designated rep. initial

Date:

Copyright NFPA

{AFSA Form 94-1054)

Page 2 of 2



FIGURE B.1(¢) Continued
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Report of Inspection & Testing

of Water Based Fire Protection Systems

Monthly ltems to be Reviewed
ALL QUESTIONS ARE TO BE FULLY ANSWERED AND ALL BLANKS TO BE FILLED

(Weekly inspection tasks are included in this report.)
{There is not a scheduled menthly testing task reguirement. See the quarterly scheduls.)

Inspecting firm: {contractor}

Inspection contract #

Name of property:

Inspector name: Date:
Page of
Inspection frequency: J Manthly 1 Quarterly J Annually A Other:
Wet Sprinkler System Inspection
A-1.1  Spkr. supply gauge: psi Nal M
A-1.2  Spkr. system gauge: psi A-9.1  FDC plainly visible:
A-9.2 FDC easily accessible:

¥ O|NA] N A-9.5 FDC swivels non-binding rotation:
A-2.0 Systam in service on inspection: A-86 FDC caps/plugs in place:
A-2.1  Spkr, control va, lockedtamper open: A-97 FDC gaskem‘sim:
A-2.2  Stpipe control va. locked/tamper open: A-8.10 FDC check val&p dnpﬁé’q
A-2.3 Backilow va. locked open/tamper: A-9.11_FDC ball drip drajn drip free:
A-2.4  Anti-freeze system va. lockedtamper A-10.1 é‘{té{im 'glarrns p}ppehﬁa—ggiiﬁed:

open: rﬁ A-10-2 Exterior alarffis sppear operational:

A-2.8

Tamper switches appear operat_igﬂ

ﬂ:ﬂnterio\c.almﬁ;appear operational:

A-3.1

Valve area accessible; \

W

Extra heads in spare head cabinet:

A-3.2

-+

Control valves @érfe;slg;e\:v N

it

A-11.2

Heads appear of proper temperature:

=

M0
K_lf-;;?”' 2t

Copyright NFPA

A-4.1  Pressure regulitinﬁ valveisopen: A-11.3 Head wrench for each type of head:
A-4.2 Pressure regualting Valve in go A-11.6 Head in cooler appears free of ice, corrosion:
condition: A-11.7 Head appears free of leakage or damage:
A-4.3  Pressure reg. valve leak tight: A-11.8 Head appears frea of paint:
A-4.4  Pressure reg. va. maintaining down- A-11.9 Heads appear free of non-approved coverings:
stream pressure per design criteria: A-12.0 Standard head less than 50 year:
A-51 Pressure relief va. in closed position A-13.0 Residential head less than 20 year:
except when operational: A-14.0 Watt hydrant plainly visible:
A-5.2 Pressure relief va. in good condition: A-14.1 Watt hydrant easily accessible:
A-5.3 Pressure refief va. leak tight: A-14.2 Watt hydrant identification plate in place:
A-5.4  Pressure relief va. maintaining up- A-15.1 Hosefhydrant house free of damage.
stream pressure per design criteria: A-15.2 Hose/ydrant house fully equipped:
A-6.1  Main check valve holding pressure; A-15.3 Hosehydrant house is accessible:
A-6.2  Alarm check va. exterior free of damage: A-16.1 Wet pipe areas appear properly heated:
A-6.3  Water flow switch operational: A-17.0 Alarm panel clear:
A-7.1  Trim piping leak tight; A-18.0 System left in service:
A-7.2 Retard chamber drip tight: A-20.0 Comments:
A-7.3  Alarm drain drip tight when not
opearational:
A-8.1  Trim valves in appropriate position:
A-8.2 Alarm test ling valve closed:
(All "NO" answers to be fully explained.) (AFSA Form 54-108A)
Inspector's initial Owner/designated rep. initial Date: Page1o0f3




FIGURE B.1(d) AFSA Report of Inspection and Testing of Water Based Fire
Protection Systems.
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Report of Inspection & Testing

of Water Based Fire

Protection Systems

Quarterly and Annual ltems to be Reviewed
ALL QUESTIONS ARE TO BE FULLY ANSWERED AND ALL BLANKS TO BE FILLED

Inspecting firm: {contractor)

Inspection contract #

Name of property:

Inspector name:

Date:

Page of

Inspection frequency: 4 Maonthly

J Quarterly

J Annually J Other:

Quarterly Report of Inspection of
Wet Sprinkler System
{For a quarterly inspection, complete all items listed on

FORM 24-1064 "Repon of Inspection — Monthly ltems to be
Reviewed" AND the items listed below.)

N/A

Quarterly Testing Requirements
for Wet Sprinkler System

M/A,

G-1.1  Main drain flow test with in. valve

full open: e

B-1.1  Hydraulic nameplate attached:

C-2.1  Spkr. supply wugé_'-,a-":fi"ii

B-1.2 Strainars and filters cleanad:

C-22 Spkfkupply gauge'™ main drain flow:  psi

B-1.3 Exterocr alarms properly identified:

B-2.0 Alarm panel clear:

|31 Spkr. system galge:|_—p8i

3 Eiz-lét sy‘qtgmg@.@fmmﬁn drain flow: psi

B-3.0 System left in service:
B-20.0 Comments:

—

’-"\

O

/A

\ N\
N VN T

:E:fﬁ Water flow alarm devices activated:

£
aagll * N \s«

C-4.2  Interior bidg. alarms operating:

N

~_—

C-4.3  Exterior alarms operating:

(%/7

C-5.1  Inspectors test flow: psi

oy

C-6.1  Time to ring alarm from alarm
check valve: min 500

C-7.1  Time to ring alarm from flow switch: min  sec

C-8.1  Time to ring alarm from pressure switch:  min sec

Y| N/A

C-2.1  Gauges appear operating propery:

C-10.1 Did alarm supervisory company

receve signal properly:

C-10.2 Did alarm panel reset properly:

C-11.0 Alarm panel clear:

C-12.0 System left in service:

C-20.0 Comments:

Inspector's initial Owner/designated rep. initi

(All "NO" answers to be fully explained.)

(AFSA Form 94-106A)
ial Date: Page 2 of 3

Copyright NFPA




FIGURE B.1(d) Continued
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Report of Inspection & Testing of Water Based Fire Protection Systems (Quarterly & Annual
tems to be Heviewed) . . . confinued

Annual Report of Inspection of Annual Testing & Maintenance Tasks
Wet Sprinkler System that are in Addition to Other Frequency
{Description of this form: These tasks are in addition to the Tasks - For Wet Sprin kler SY51em

menthly and quanery tasks. Complete the monthly and

D-3.5 Piping appears properly aligned: l
D-3.6 Piping appears free of externalloads: \ '\ [

quarterly reports AND this report as required for a total annual Y Inal N
report of inspection. Visual inspection is defined as what can
be observed from the floor level by an inspector. The use of E-1.1  Control valve lubricated:
binoculars is recommended for visual inspections in high E-21 Control valve operated to closed
B pinge position and returned to open position:
Y |NAL N F-1.1 Backflow assembly control valves
D-1.1  Prior to freezing season, owner is lubricated:
responsible for bldg. to be in secure F-1.2 Backflow assemble valve operated
condition and propedy heated: and retumed to open position:
D-2.1  Visual inspection: hanger/seismic G-1.1  Post indicator valve operated with
bracing appear attached and secure; number of turns recorded:
D-3.1  Visual inspection: "exposed” G-1.2 Post indicator valve returned to
piping appear in good condition: open position:
D-3.2 Piping appears free of mechanical (Valves left 1'“‘ X vada dpan)
damage: m%ked to provide
D-3.3 Piping appears free of leakage: dE' 3'9 frﬂ
T, = ion te
D-3.4 Piping appears free of corrosion; ] K//—\ "'TJ

A = Lt

x \;f;t Frequémc? Items of 5 Years or Greater

Sl

D0-4.1  Sprinklers appear fras of coﬁoslon\ N ]\, .0 Internal inspection last date {5 ysars):
D-4.2  Sprinklers agﬁ&m&ﬂy pmlﬁ@qad\ \ \_,J = H-2.1 Alarm check valve:
D-4.3 Sprinklers a;&pﬁar pro—‘iiy spar:e_gi_ﬂ 3T H-2.15  Flow tested pressure regulating
D-d.4 Sprinklers appe of foreign control valves: ***
material; H22  Make:
0-4.5 Sprinklar spray patterns appear free H-2.3 Modal:
of obstructions: H-2.4 Siza: Date:
D-10.0 Alarm panel clear: H-2.5 Check valve:
D-11.0 System in service: H-2.6 Strainars:
D-20.0 Comments: H-2.7 Filters:
H-2.8 Trirn orifices:
H-2.9 Other:

H-3.0 Gauge maintenance: date last tested (5 year):
H-3.1 Replaced date:
H-3.2 Calibrated date:
J-1.0  Sprinkler maintenance test:
(5 year)
J-1.1 High temp. date:
(20 year, then 10 year thereafter)
J-1.2 Fast response date:

J-1.3  Residential head 20 year,

* Provide additional pages if necessary o record the: (50 year, then 10 year thereafter)
Volume of flow gom, J-1.4 Standard sprinkler date:
Supply side pressure psi, J-20.0 Comments:
System side pressure ____ psi.
(All "NO" answers to be fully explained.) (AFSA Form 94-1064)

Inspector's initial

Copyright NFPA

Owner/designated rep. initial Date: Page3of 3




FIGURE B.1(d) Continued
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Report of Inspection & Testing

of Dry Pipe Fire Protection Systems
Monthly and/or Quarterly ltems to be Reviewed

ALL QUESTIONS ARE TO BE FULLY ANSWERED AND ALL BLANKS TO BE FILLED

(Weekly inspection tasks are included in this report.)
(There is not a scheduled monthly testing task requirement. See the quarterly schedule.)

Inspecting firm: (contractor)

Inspection contract #

MName of property:

Inspector name: Date:
Page of
Inspection frequency: 4 Monthly 4 Quarterly 4 Annually 4 Other:
Dry Pipe Sprinkler System Inspection
A-1.1  Air pressure gauge: psi NAL N
A-12  Accelerate or quick A-7.1  Exterior alarms properly identified:
opening device gauge: psi A-7.2  Exlerior alarms appear operational:
A-1.3  Water pressure gauge: psi A-7.3 Interior alarms appear operational:
A-1.4  Water supply gauge: psi A-B.1 Extra heads_._ju.apﬁ’ré‘ijead cabinet:
A-B.2 Haeads appa‘k;r toﬁ),pmpal temperature:
YO[NAL N | _AB3 ‘[—lsa\i wrenchfor e(ael'rﬁaqe of head:
A-2.0 System in service on Inspection; ey d ﬂ_ﬁ\l Ho;l‘\‘n cooler aEpa?a'r'—;__I’@ﬁLf ice, corrosion:
A-2.1  Dry pipe valve appears free of damage: 4+, L \ 87/ HEBH &ﬁeﬁ f?‘ee’éfleakage or damage:
A-2.2  Trim valves in appropriate ppsitinn: \ . i 4’5‘3' 8 He'nd‘aﬁfaears free of paint:
A-2.3 Alarm test valve closgd: " \ § . \ \_A'8.9 Head appears free of non-approved
A24 Intermediatg chamberleak fight \, A _ s coverings:
A-3.1  Valve enclu&gre secured; r,x\_,,_} sl A-8.0  Standard head less than 50 year:
A-3.2 Heater apera].ional;] /-' A-10.0 Residential head less than 20 year:
A-3.3 Low temperat}&mﬁoperational: A-11.1 Hose/hydrant house free of damage:
A-41 Compressor operational: A-11.2 Hose/hydrant house fully equipped:
A-4.2  Qil level full: A-11.3 Hose/hydrant house is accessible:
A-4.3  High/low pressure switches operational: A-12.1 Wet pipe areas appear properly heated:
A-4.4  Auto. aif maint. deviees operational: (Wet S5P on dry pipe sys.?)
A-5.1  Control va. locked/tamper open: A-13.1 Low point drum drips drained:
A-52 Backflow va. locked open/tamper; (As frequently as needed)
A-5.3 Tamper switches appear operational: A-13.2 Al low points drained:
A-5.4 Valve area accessible: A-14.1 Al valves identified with signage:
A-58 Control valves accessible: A-14.2 Hydraulic nameplate attached:
A-5.7 Main check valve holding pressure: A-18.0 Alarm panel clear:
A-6.1 FDC plainly visible: A-19.0 System in service:
A-6.2 FDC easily accessible: A-20.0 Comments:
A-6.3 FDG swivels non-binding rotation:
A-G6.4 FDGC caps/plugs in place:
A-6.5 FDC gaskels/signs in place
A-6.6 FDC chechk valve drip fres:
A-6.7 FDC ball drip drain drip free:
(All "NO" answers to be fully explained.) (AFSA Form 84-107A)
Inspector’s initial Owner/designated rep. initial Date: Page 10f 4
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FIGURE B.1(e) AFSA Report of Inspection and Testing of Dry Pipe Fire Protection
Systems.
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Report of Inspection & Testing

of Dry Pipe Fire Protection Systems

Quarterly and Annual ltems to be Reviewed
ALL QUESTIONS ARE TO BE FULLY ANSWERED AND ALL BLANKS TO BE FILLED

Inspecting firm: {contractor)

Inspection contract #

Name of property:

Inspector name:

Date:

Page of

Inspection frequency: J Monthly J Quarterly J Annually A Other:
Quarterly Testing Requirements Annual Inspection of
for a Dry Pipe Sprinkler System Dry Pipe Sprinkler System

¥ OINAl N ¥ [Nl N

C-1.1  Quick opening devices tested during D-1.1  Interior of dry pipe valve in good

semi-annual inspections: condition:

C-1.2  CQuick opening device testdate: D-1.2  Interior of q;f{ik/opmﬁqg device in

C-1.3  Priming water at proper level: good condi ("":\

G-2.1  Low air pressure alarm tested: -1.3 llnterﬁbr of straifers, filters,

G-3.1 Main drain flow test with in. _‘\ tod ﬂ"""‘\ﬂs Sif1 year:

valve full open: = ]"'/\ D ) S?"?
C-3.2  Spkr. supply gauge: psi \ \ |\ k [T InéuaaHﬁEnor of main check valve
C-3.3  Spkr. supply gauge with main N - avery 5th year: Date:
drain fIﬂw:ij} T\\\ \ J D-21  Visual inspection: hanger/seismic
k : 22 \) — bracing appear attached and secure:
9 |,,J/’ ¥ |NfA] N D-3.1  Visual inspection: "exposed” piping

C-3.4 Gauges ope Hing: appears in good condition:

C-4.1  Water flow alarm devices activated: D-3.2  Piping appears free of mechanical damage:

C-4.2  Interior bldg. alarms operate: D-3.3 Piping appears free of leakage:

C-4.3 Exterior alarms operata: D-3.4  Exterior of piping appears free of corrosion:

C-4.6  Did alarm supervisory company D-3.6 Piping appears properly aligned;

receive signal: D-3.7 Piping appears free of extemal loads:

C-4.7  Did alarm panel reset: D-4.1  Sprinklers appear free of corrosion:

C-18.0 Alarm panel clear: D-4.2 Sprinklers appear properly positioned:

C-19.0 System left in service: D-4.3 Sprinklers appear properly spaced:

C-20.0 Comments: D-4.6 Sprinklers appear free of foreign material:

-4.7 Sprinkler spray patterns appear free of
obstructions:

D-18.0 Alarm panel clear:

D-19.0 System left in service:

D-20.0 Comments:

(All "NO" answers to be fully explained.)
Owner/designated rep. initial

Inspector's initial

Copyright NFPA

Date:

[AFSA Form 84-107A)

Page 2 of 4




FIGURE B.1(e) Continued
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Annual Testing and Maintenance Tasks That Are in Addition to
Other Frequency Tasks — For Dry Pipe System

Y O|NA|I N Y | N:Al N
E-1.1 Dry pipe valve: {annually) Test Frequency ltems of 5 Years Unless noted
E-2.1 Quick opening devices: (semi-annually} F-1.1  Gauge maintenance test: (5 year)
E-3.1 Dry pipe valve trip tested with control valve F-1.2 Replaced date:
partially open: Date: F-1.3 Calibrated date:
E-3.2 Trip test with control valve fully open when system is F-2.1  Sprinkler maintenance test frequencies;
altered or every 3rd year. Date: F-2.2 (5 year) high temp. date:
{Exception: When prolecting a cooler or freezer, DO NOT F-2.3 (20 year, then 10 year thereafter)
introduce moisture into system.) Fast responsa date:
F-2.4 (50 year, then 10 year thereafter)
¥ INfAl N Standard sprinkler date:
E-4.1 Strainers and filters and restricled orifices F3.1 Other
cleanad after trip test or every 5 years:
E-4.2 Information on last trip test recorded: F-4.1 Supplemental Information on Dry Pipe Valve
E-51 Automatic air maintenance device and System Condition Report (Annual)
lestad engopemting propery: F-4.2  Dry system controls sprinklers in:
E-8.1 Control valve lubricated: //Efi
E-6.2 Control valve operated to closed position - T{’:—-ﬂ
and returned to open position: == ‘\_ 1 T r,f_ﬂ

E-6.3 Backflow assembly control valves

(F4.3 \DIPV. trp test satisfactory”

lubricaled: dal [ .47 Rgson L iaIElor parlly saiistaciory:
E-6.6 Backflow assembly control valve®,.oper- =

ated and relum;eg,mggen p-:nsltlﬁn\

Condition: interior of body in good condition

w—

E-6.7 Postindicatof valve.operate | wikﬁ} \ \/b-\"" =) F-4.6 Condition: water from test pipe in good
n rof iuﬁ? recordeds, condition
E-8.8 Postindicator Wecﬂ‘épen F-4.7 Condition: moving parts in good condition
position; F-4.8 Condition: seats in good condition
{AN above listed control valves to be left Va furn from wide open) F-4.2 Gondition: rubber facing in good condition
F-4.10 Q.0.D operation indicate satisfactory;
E-7.1 Al low points drained: F-4.11 0Q.0.D operation indicate failed:
E-7.2 Intemal pipe inspection recommended: F-4.12 Q1.0.0D cperation indicate shut off:
F-10.0 Comments:
Trip Test Table
Dry Valve Size Year Q.0.D. Year
Make Model Seral no. Make Model Serial no.
Dry pipe Time to trip Water Air Trip point ﬁ:::;;::?r Alarm
QP?EEJ ng thru test pipe pressurs pressure air pressure test outlat operated
Min Sec psi psi psl Min Sec Yes Mo
Without .0.0.
With Q.0.D.
If Mo, explain:
(All "NO" answers to be fully explained.) (AFSA Farm 94-1074)
Inspector's initial Owner/designated rep. initial Date: Page 3of 4
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FIGURE B.1(e) Continued
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Report of Inspection & Testing

of Fire Protection Systems

Report of Internal Condition of Sprinkler Piping (5 years and/or as required)
ALL QUESTIONS ARE TQ BE FULLY ANSWERED AND ALL BLANKS TO BE FILLED

Inspecting firm: (contractor) Inspection contract #
MName of property:

Inspector name: Date:

Page of Date of previous internal pipe inspection:

Inspection frequency: J Manthly J Quarterly J Annually A Other;
Identify system(s) involvad: - Wt 1 Dry . Preaction 1 Deluge d Other:

An examination of representative sections of this sprinkler system has been
made to determine internal conditions.

Initial Examination Data:
Mumber of branch lines examined: % of total branch lines

Number of cross mains examinaed: % of bulk lines
Other points examined (describe):

4 1. The interier of the sprinkler pipi _rlg,,agpearq in sal
1 2. The sprinkler systems are lnneladuf ternal r:l n'Whgk'Sump flh plpeswerafoundtoh-aparhallyfulloffomlgnmalenals
(specify nature ofinternahstoppage, i.e%,pip tuberculanon}
AT w
N
—a ,f

Examination Subsequent to Cleaning System:

Cleaning method used (describe):

Mumber of branch lines examined: % of total branch lines
Mumber of cross mains examined: % of bulk lines

Other points examinad (describe):

""'_-—/ =
Results of Initial Examination: \ \ '(’/f\
(Check box which applies)
if ctfy\

Results of Examination Subsequent to Cleaning:
{Check box which applies)

d 1. The interior of the sprinkler piping appears in satisfactory condition.
Q2. Ifinterior of piping other than satisfactory, describe;

Signature and title of person conducting cleaning Date of cleaning

Witness (owner or lessee of the property)

(All "NO" answers to be fully explained.) (AFSA Form 94-107A)

Inspector’s initial Owner/designated rep. initial Date: Fage 4 of 4
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FIGURE B.1(e) Continued
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Report of Inspection & Testing

of Wet Standpipe Systems
ALL QUESTIONS ARE TO BE FULLY ANSWERED AND ALL BLANKS TO BE FILLED

Inspecting firm: (contractor)

Inspection contract #

MName of proparty:

Inspector name: Date:
Page of Date of previous internal pipe inspection:
Inspection frequency: 4 Monthly J Quarterly J Annually o Other:
A-1.1 Supply water gauge: ____ psi NA| N
A-1,2 System water gauge: _ psi A-6.12 Roof manifold control valve closed:
A-1.3 Top floor gauge: ___ psi A-7.1 Tamper switches appear operational:
A-1.6 Class of servige: | Il I A-T.2 Alarm devices appear operational:
A-2.1 Hosevalve size: __in. A-T.5 Exterior of devices in good condition:
A-2.2 Hose valve with adaptersize:  x  in. A-7.6 Exterior bells, gongs unobstructed:
A-2.3 Hose valve with _____in. hose: A-7.7 Exteror fittings free of water leakage:
A-2.6 Type and size of nozzle: Main drain;

Adjustable __in. Alarm bell line:

Straight stream in. A-8.1 Hose valve free of physical damage:

Fog in. A-8.2 Hose valve outl h cap:

Non-adjustable in. A-8.3 Hosgyalve outlet thisadin good condition:
A-3.1 Indicate the type and record the information for the Sg‘lﬁtarh free of %isiblqnﬁfg;laaks:

TOP FLOOR hose valve: -

7 -
Prassure reducing valves inlet pressure sat—"__ psi

e

Pressure reducing valves ouﬂe;-pmgsure"get ‘,_\ﬂ:ai

A1 Inspeetion of cabinet per NFPA 1962:

2 Inspection of hose per NFPA 1962;

Pressure restricting-valye inlet prggshrg sé’tl &f\ﬁsi '\

Pressure reslrjéing—val*é‘ outlgt p@gsuﬁsé‘ A_\n‘spj A-3.3 Inspection of hose nozzle per NFPA 1962:
Pressure reguiqﬁrvg \ralvei?ﬂle pre i psi A-3.6 Wall penetrations caulked/sealed:
Pressure regula,tin-gwa?m p{_ltlb-t-pfassure set __ psi A-10.1 Roof manifold equipped with hose valves:

[Attach supplem\eimal-s‘rﬁt recording the gpm and
pressure setting for EACH FLOOR hose valve.)

A-10.2 Roof manifeld hose valve caps in place;

A-10.3 Roof manifold swivel rotation is nonbinding:

YO IMNA] N A-10.4 Roof manifold valves good condition:
A-4.1 Bystem in service on inspection: A-10.5 Roof manifold ball drip operational:
A-4.2 Systern equipped with flow switch: A-11.1 Caps or plugs on FDC:

A-4.3 System equipped with alarm check valve:

A-11.2 FDC swivel rotation nonbinding:

A-4.4  Trim piping leak tight:

A-11.3 FDC location plainly visible:

A-5.1 Control valves sealed open:

A-11.4 FDC easily accessible:

A-5.2 Control valves locked/tamper open:

A-11.5 FDC identification plate in place:

A-5.6 Backilow asmb. valves sealed open:

A-12.1 Piping free of physical damage:

A-5.7 Backflow asmb. valves locked/tamper open:

A-12.2 Piping (exterior) is free of corrosion:

A-5.8 Backflow assembly operating OK: A-12.3 Piping appears to be leak fight:

A-6.1 Wall hydrant sealad open: A-12.6 Ball drip drain drip tight:

A-6.2 Wall hydrant locked/tamper open: A-12.7 Main drain at supply ___ (in.): ___ psi
A-G.6 Valve area clear of obstructions: A-12.9 Signagefidentification plates in place:

A-B.7 Valve area accessible:

A-15.1 Alarm panel clear;

A-6.9 Wall hydrant plainly visible:

A-15.2 All systems in service:

A-6.10 Wall hydrant easily accessible:

A-16.1 Comments:

A-6.11 Wall hydrant identification plate in place:

Inspector’s initial

(All "NO" answers to be fully explained.)
Owner/designated rep. initial

Date:

Copyright NFPA
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FIGURE B.1(f) AFSA Report of Inspection and Testing of Wet Standpipe Systems.
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Report of Inspection, Testing, & Maintenance of Wet Standpipe System . . . continued

[ it et

L A N
- —

Quarterly Testing of Wet Five Year Testing
Standpipe System
¥ O|NA| N Y O[NAl N
B-1.1 Maindrain _ (in) flow at iser:  psi E-1.1 Pressure gauges calibrated:
B-21 Alarm devices operated: Date:
E-1.2 Pressure gauges replaced:
Date:
Reler lo NFPA 1962 for lesling of standpipe system in : N
addition to the task indicated herein. E-2.1 Hydrostatic test performed:
Date:
Annual Testi ng E-22 Water supply test parformed:
Date:
Y [N/A] N E-3.1 Pressure regulating type hose valves

C-1.1 Test of hose per NFPA 1962; flow tested: Date:

C-1.2 Test of hose nozzle par NFPA 1962: (Attach additional pages to record the results of the flow
test information indicated below which shall be provided for
each type of hose valve connection including the roof

: H manifeld, for each fl for'each standpipe riser. The
Five Year Inspectlon authority having junsdicti Il be consulted prior to
conducting the flow tgst.)
v [Na[N] b=\ 1\ = ak

D-1.1 Intemal inspection of check valves: E-4.1 Mojumé of flow:\,___gpm

Date: o\ ( E-4.2” Supply side— _ psi
D-1.1 Internal inspection of alarm chigck: \ \ \\|[ \5&4.3 Hose connection side: psi

Date: e N \

Inspector's initial

(All "NO" answers to be fully explained.)
Owner/designated rep. initial

[AF3A Form 24-1084)

Date: Page 2 of 2
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Report of Inspection, Testing,
& Maintenance

of Fire Pumps

The following inspection, testing, and maintenance tasks are to be performed at the indicated
requencies. The required weekly tasks are also included on this list.
ALL QUESTIONS ARE TO BE FULLY ANSWERED AND ALL BLANKS TO BE FILLED

Inspecting firm: (contractor) Inspection contract #
Mame of property:
Inspector name: Date:
Page of
Fire Pumps
YO |NAAL N Y O|NAL N

A-1.0 Inspection of Pump Enclosure: A-5.0 Diesel Pumps — Semiannual
A-1.1 Pump enclosure secured: Inspection and Maintenance:
A-1.2 Pump enclosure heated (40° F if diesel A-5.1  Test antifreeze protection leval:

angine equipped with engine heater): A-5.2  Inspect flexible exhaust section:
A-1.3 Pump enclosure heated (707 F if diessl A-53 Check and te e‘@on of safeties

engine is not equipped with engine heater): and alarms(;,smp —\
A-1.4  Vent louvers operate: #M\ \Cfe.hn boxeﬁ,\panﬁba@ cabinats:
A-1.5  Vent louvers intake duct clean: -y { \ A
A-1.6 Pump enclosure adequately lighted: | '\ \ (;y M@mtiﬁ”'op to-be Performed

'_,_,\ \ } ‘\ \ \ Annually or as Indicated:

A-2.0 Electrical PumpHmm W -.;.,\ ‘\ N \,X \,,9.5-6.1 Lubrication of bearings performed:
and Maintenance: A-8.2 Lubrication of coupling performed:

A-21 Isolating swh:h a\Hm:T Teaﬁg;, \-’}, = A-6.3 Lubrication of right angle gear performead:
exercised: - A-6.4 Lubrication of motor bearings performed:
A-2.2 Inspect, check>clean-and test circuit A-T.1 Accuracy of pressure sensors checked:
breakers: (replace as needad) A-72  Calibrate pressure switch settings:
replacedate: ) A-8.1  Change oil (50 hours of operation):
A-8.2  Change oil filter (50 hours of operation):
A-3.0 Diesel Pumps — Monthly Inspection A-17.0 Fire pump controller in service:
and Maintenance: A-18.0 Jockey pump controller in service:
A-3.1 Inspect and remove corrosion, battery A-19.0 Alarm panel clear:
case exteror clean and dry: A-20.0 System in service:
A-3.2 Test spacific or state of charge: A-21.0 Comments:

A-3.3  Inspect charger and charger rate:
A-3.4 Check equalize charge:

A-4.0 Diesel Pumps — Monthly Inspection
and Maintenance:

A-4.1  Sewvice fuel strainer, filter and/or dirt leg:
A-4.2 Clean or replace crankcase breather:
A-4.3 Check and clean water strainar:

A-4.4  Inspect insulation and fire hazards:

A-4.5 Inspect and chack wire chafing where
subject to moverment:

(All "NO" answers to be fully explained.) {AFSA Form 94-110A)
Owner/designated rep. initial Date: Page 10f &

Inspector's initial
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FIGURE B.1(g) AFSA Report of Inspection, Testing, and Maintenance of Fire
Pumps.
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Report of Inspection, Testing, & Maintenance of Fire Pumps . . . continued

Copyright NFPA

Y |NA[N NiA| N
B-1.0 Annual Inspection of Hydrolic B-3.0 Annual Inspection of Diesel
System: Engine System:
B-1.1  Suction pressure gauge: psi B-3.1 Diesel tank 4 full:
B-1.2 Discharge pressure gauge: psi B-3.2 Batteries fully charged:
B-1.3 Pump starting pressure: psi B-3.3 Battery charger operating properly:
B-1.4  Suchon ling control valves sealed open: B-3.4 Battery terminals clean:
B-1.5 Discharge line control valves sealad open: B-3.5 Battery state of charge checked:
B-1.6 By-pass line valves sealed open: B-3.6 Battery pilct lights "ON"™
B-1.7  All control valves accessible: B-3.7 Battery failure pilot lights “OFF™
B-1.8  Suction reservoir full: B-3.8 Electrolyte level in batteries normal:
B-1.9 Shaft seals dripping water properly: B-3.9 Al alarm pilot lights “"OFF":
i1 drop per second) B-3.10 Engine running time meater recording
B-1.10 System free of vibration or unusual noise: pump operation properly:
B-1.11 Packing boxes, bearings, pump casing B-3.11 Ol level in right angle gear drive normal:
free of overheating: B-3.12 Diesel engine oil level full:
Comments: B-3.13 Diesel engine water level full:
B-3.14 Water jacket heater appears working
properly: ﬂ
B-3.15 Water jacket pipipg rip tight:
B-3.18 ﬁeégl enginétwaielho&a good condition:
] i -3.1}\ *]'.ioadﬁnt antif répzs\pfﬁfé—gi‘pn adequate,
. \ ¥ @J‘ CWiWM&n:
— i \ \ '\K q-rs.‘TQ Solanaid Valve operating corractly:
\ \ \\ N \\) \_ﬁkﬂﬂ Bearings and valves lubricated:
A % W Comments:
— = =
KE j )/\> Y [WA] N
B-2.0 Annuallnspwectﬂcal
Pump System:
B-2.6 Isolating switch closed-standby
emeargency source: Al N
B-2.7 MNormal phase rotation pilot light "ON™ B-4.0 Annual Inspection of Steam
B-2.8 Reverse phase alarm pilat light "OFF"; Pump Systems:
B-2.8  Qil level in vertical motor sight glass B-4.1 Steam pressure gauge reading normal: psi
is in the normal range: B-4.2 Record time required to reach running
Comments: speed: _ min ___ sec
B-4.3  Weekly test conducted and results
recorded:
Comments:
(All "NO" answers to be fully explained.) {AFSA Form 94-1104)
Inspector's initial Owner/designated rep. initial Date: PageZof 5
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Report of Inspection, Testing, & Maintenance of Fire Pumps . . . continued

Remarks on test:

YOIMNAl N NAl N
C-1.0 Annual Test of Electric Pump C-2.0 Annual Test of Diesel Pump
Systems: System:
C-1.1 Electric pump weekly 10-min test run C-2.1 Weekly auto start/run 30 min and
results recorded: (water flow not required) results recorded; (water flow not required)
C-1.2 Time controller on first step for reduced C-2.2  Auto. weekly test timer used for the
voltage or reduced current starting: starting procedure:
——mn BRC (-2.3 Time raquired for engine to crank:
C-1.3 Record ime pump runs after starting —__min ____ sec
(for autop‘iatic stop controllers): C-2.4 Time raquired to reach running speed:
min s8C rmin sec
C-1.4 Time required for motor to reach full speed: C-2.5 Observations while engine operating:
____min ___ sec Qil pressure: psi
Comments: Spead indicator: om
Water temperature: 2F
Qil temperature; &
C-2.6 Pump operational without abnormalities:
C-2.7  Heat exchanger cooling water flow normal:
C-2.8 Alarm company notified of test run:
C-2.9 Pump test ruppérormed satisfactorily:
-k |
=% 1 i1
Pu mp: | . \?
Make: ;
Type: i :
Rated capacity,
Rated pressure: | rC% g \ é Water Supply:
Rated rpm: ~— )| Source:
Power: Electronic Characteristics:
Type:
Supervision;
Test Data:

Type of test| Static or |Residual or| Net pump Purmp Pilot Dia. of Mo, of Flow at Opening Actual
rhydrant. suction | discharge | pressure speed pressure nozzle nozzle C=.90 | coefficient flow
drain or pressure | pressure (psi) {rpmy openings | openings C=.97 C=_ (gpm)

pump; {psi) (psi) amperes) flowe flowe {gpm}
Naotes:

Signature and title of person making test: Company name and addrass:

Witness (owner or designated rep.): Date of examination:

(All "NO" answers to be fully explained.)
Owner/designated rep. initial

Inspector’s initial

Date:

Copyright NFPA

(AFSA Form 94-1104)
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FIGURE B.1(g) Continued
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Annual Inspection and Test of Fire Pump Components:

Conduct the Inspection and Test Tasks and Record Results as

Applicable to the Type of Pump System:

YO|MA N /A

D-1.0 Annual Inspection of System D-9.1  Automnatic stants performed 10 times

Components: D-9.2  Automatic start function properly:
D-1.1  Pump in service on inspection: 0-9.3  Automatic stop function properly:
D-1.2  Pump identification no.: D-9.4  Autormatic start psi:
D-1.3 Casing relief valve free of damage: D-9.5 Automatic stop psi:
D-1.4  Pressure relief valve free of damage: D-10.1 Manual starts performed 10 times
D-1.5 ALL valves, fittings, pipe leak tight: D-10.2 Manual start function properly:
0-1.6 Condensate drain frap clean: D-10.3 Manual stop function properly:
D-2.1 Fire pump controller power “ON": D-10.4 Manual start psi;
D-2.2  Transter switch normal pilot light “OMN; D-10.5 Manual stop psi:
D-3.1  Jockey pump operational: D-11.1 Remote start function properly:
D-3.2  Jockey pump controller power "ON" D-11.2 Remote stop function properly:
D-3.3  Jockey pump contraller set on "AUTO™ D-11.3 Hemote start psi:
D-4.1  Fire pump shaft coupling appears D-11.4 Remote stop psi:

properly aligned: D-12.1 Timer indicates tetal in time: min
D-4.2 Packing glands appear propery adjusted: D-12.2 Timer resefand g@u’ﬁpapﬂr changed:
D-5.1 Weekly test run records available: -12.3 | Tesh data an flow‘;bar-is complated:
D-52 Date of last pump run test: o =1 ttach all water flow charts, electrical
D-53 Pump peak load at 150% capacity: = I’ \ D 8 : nce curves, etc.)
D-6.1 Test header control valve clo \ 5 t 124 Fillh.puﬁﬁ-:,electrical power readings
D-6.2 Test header in g@&onditicn: 3 \ \ \\ N \.‘ E recorded at each flow condition:
D-6.3 Test header y¥al caps inb l\/\\_/‘ D-12.5 Fire pump motor speed: rpm

good condition: Ty D-12.6 Fire pump discharge flow: gpm
D-6.4 Test header vw ih_,,-J D-13.1 Jockey pump operational:

good condition: D-13.2 Jockey pump appears properly alignad:
D-6.5 Test header valve swivels rotation D-13.3 Jockey pump valves open:

is nonbinding: D-13.4 Jockey pump “turm-on™: psi:
0-7.1 By-pass control valves open: D-13.5 Jockey pump “turn-off": psi:
D-7.2  Control valves sealed/not tamperad: D-20.0 Comments:

D-7.3 Control valves lockedtamperad:

D-7.4 Control valves properly tagged

and identified:

D-7.5  Flow meter control valves closed:

D-8.1 Relief valve and cone operational:

D-8.2 Relief valve pressure appears properly

adjusted:

D-8.3 Suction gauge while flowing psi:

D-8.4 Fire pump operating psi:

D-8.5 Discharge gauge flowing psi:

Note: Pump performance curve should be plotted on page 5 of 5.

(All "NO" answers to be fully explained.)

Inspector’s initial

Owner/designated rep. initial

Date:

Copyright NFPA

{AFSA Form 84-110A)
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Form for Inspection, Testing and Maintenance of @[ﬁ @”‘“m
Dry-Pipe Fire Sprinkler Systems y e R
Information on this form covera the minimum requirements of NFPA 25-2002 for fire sprinkler svstema connected to distribution systems without

supplemental tanks or fire pumps. Separate forms are available to inspeet, test and maintain fire pumps, water tanks and other fire protection
gyatems. More frequent inspection, teating and maintenance may be neceszary depending on the conditions of the sccupaney and the water supply.

Chner:

Orwrner’s Phone Number:

Onwner'a Address:

Property Being Evaluated:

Property Address:

Diate of Work:

This work is (eheck one);

JMonthly  dQuarterly < Annmal

All respomses refer to the current work (inspection, testing and maintenance) performed on this date,
' Third Year

J Fifth Year

Notes: 1) All questions are to be anawered Yos, No, or Not Applicable, All No answers are to be explained in Fart 111 of this form,
2) Inspection, Testing and Maintenance are to be performed with water supplies (including five pumpa) in service, unless the impairment

provedures of Chapter 11 of NFPA 25 are followed.

Part | - Owner's Section
A Ts the building sceupied? dYes dNe

B. Has the occupancy classification and hazard of
contents remained the same since the last inspection?  dYes dNo

C. Are all fire protection systems in service? JdY¥es dNo
D. Has the system remained in service without

modifieation since the last ingpection? dYes UNo
E. Was the gystem free of actuation of deviees

or alarms since the last inapection? dYes O No

Ohwner or representative (print name) Signature and Date

Part Il - Inspector’s Section
A. Inspections
1. Daily and Weekly ltems

A, Control valves supervised with seals in
correct (open or clesed) position?

B. Dry-Pipe Valves: Enclosuge

D. Backflow preventers;
1. Valves in carrect (ope: ert? A Yes U No ANA
2, Sealed, locked or supervized-%acceszible?  JYes U No QN/A
3. Relief port on RPZ device not discharging?  Q¥es 4 No A N/A
E. For freezer systems, is the gage near the compressor reading
the same az the gage near the dry-pipe valve? JYes dNo dN/A
4. Monthly Inspection Items (in addition to above items)
A, Control valves with locks or electrical supervizion
in correct (open or closed) position? dYes dNo AN/A
B. Dry-Pipe Valves:
Free from phyzical damage, trim valves in
appropriate (open or elosed] position, and
no leakage from intermediate chamber? JYes JNo JNA
C. Sprinkler wrench with apare sprinklers? dYea UNo ON/A
3, Quarterly Inspection Items (in addition to above ilems)
A, Pressure Reducing Valves: In open position, not leaking,
maintaining downstream pressure per design criteria, and in
good condition with handwheels not broken?  1Yes 0 No QN/A
B. Hydraule nameplate (caleulated systems)
securely attached to riser and legible?
C. Fire Department Connections:
Visible, accessible, couplings and swivels not damaged and rotate
amnothly, pluga or eaps in place and undamaged, gaskets in place
and in good condition, identification sign(s) in place, check valve is
not leaking, elapper is in place and operating properly and automatic
drain valve in place and operating properly?  QYes A No QN/A
(If plugs oF caps are not in place, inspect intertor for obstructions)
D. Alarm deviees free from phyaical damage? dYes JNo AN/A

dY¥ea dNo ANA

6. Annual Inspection Items (in addition to above items)
A, Proper number and type of spare sprinklers? JYes dNo QN/A
B. Vizible sprinklers:
1. Free of corrosion and physical damage? dYea ANo UN/A

2. Free of obstruetions to spray patterns? JYes dNo UN/A
3. Free of foreign materials including paint? 2 Yes O No O N/A
4. Liguid in all glass bulb sprinklers? dYes dNo UNA

]

. Visible pape:
1. In good eondition/no external eorrozion? dYes O No DNA
2, No mechanical damage and-sejeaks? dYeg U Np UIN/A
Al loads? dYes A No AN/

AYes I No DNA
alnapgction?  1Yes A Np JN/A

. 3 cas with wet piping?  QYes O No ON/A
2| Low temperature alarma functioning? dYes ANo UNA
3. Interior of pipe that passes through
freezers free of ice blockage? JYes A No UN/A
(3. Has an internal inspection of the pipe heen performed by
removing the flushing connection and one aprinkler near the
end of a branch line within the last 5 years? dYes dNo UN/A
(If the answer was "No," conduct an internal ingpection.)
8. Fifth Year Inspection Items (in addition (o above ilems)
A, Check valves internally inspected and all parts operate properly,
move freely and are in good condition? dYea dNo UN/A
B. Strainers, filters, reatricted orifices and
diaphragm chambers on dry-pipe valves
pazsed internal inspection?
B. Testing

The following tests are to be performed at the noted intervals. Report
any failures on Part I of this form.

1. Quarterly Tests
A, Mechanical waterflow alarm devices passed tests by opening

the inspector’s test connection or hypass connection
with alarms actuating and flow observed? JdYes A No AN/A

B. Post indicating valves opened until spring or torsion is felt in the
v, then eloged back one-quarter turn? JYes A No UN/A

C. Is the priming level correct and has the low
air pressure signal passed its teat? AYes I No ONA

D. Quick opening deviees passed test? JdYes dNo UN/A

E. Main drain test for system downstream of backflow or pressure
reducing valve:

1. Record Static Pressure _ pei and Residual Pressure _ pai,
dYes A No ON/A
dYes dNo UN/A

dYes ANo QN/A

2, Was flow observed?
3. Are rezulis comparable to previous test?

@ 2002 National Fire Sprinkler Association, P.O. Box 1000, Patterson, NY 12563
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FIGURE B.1(h) NFSA Form for Inspection, Testing, and Maintenance of Dry Pipe
Fire Sprinkler Systems.
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2, Bemiannual Test (in addition lo previous ilems)
A, Valve supervisory switches indicate movement? A Yes d No JN/A

B. Electrical waterflow alarm devices passed tests by opening
the inspector's test connection or bypass connection
with alarms actuating and flow ohserved?  J¥ea QNo UN/A

3, Annual Tests (in addition to previous items)
A, Main drain test:
1, Record Static Pressure

2, Was flow observed?

pei and Residual Pressure pai.
dYes ANo UN/A
3. Are results comparable to previous test? dYes ANo DN/A
B. Are all sprinklers dated 1920 or later? dYes ANo QN/A
. Fast reaponze sprinklers 20 or more vears old replaced or
aueeeasfully sample tested within last 10 years? 2 Yes dNo D N/A
D. Btandard response sprinklers 50 or more vears old replaced or
anccessfully sample tested within last 10 years? '1¥es 1 No U N/A
E, Standard response aprinklers 75 or more vears old replaced or
auccessfully sample tested within last 5 years? AYes ANo A N/A
F. Dry-type sprinklers replaced or successfully
sample tested within last 10 years?
3. All control valves operated through full range
and returned to normal position?

[

AYes dNo INIA

JdYea UNo UN/A
H. Low temperature alarms passed test? QYes ONo ON/A
. Dry-pipe valve partial flow trip test:

1. Record initial air pressure

psi and water pressu

J. Automatic air mainte

passed test?
K. Backflow devices passe
L. Backflow devices passed

M. Pressure reducing valves rtial
flow test?

4. Test Lo be done every third year:

dYea JNo DN/A

JdYea ONo DN/A

Dry-pipe full flow trip test:

1. Reeord mitial air pressure psi and water pressure psl.

2. Record tripping air pressure pai and tripping time (sl
3. Record water delivery time (min.} (zec).

Water delivery time not reguired o be 80 sec. per NFPA 25
4. Above results comparable to previous tests?  AYes U No D N/A

5. Tesis to be done every fifth year: A
Sprinklers rated above High temperature tested? d¥es dNo JN/A

B. Gages checked by calibrated gage or replaced? dYes JNo QN/A
., Preseure reducing valves passed full flow test? d¥es U No UN/A
C. Maintenance
1. Regular Mainlenance Items

A, If sprinklers have been replaced, were they
proper replacements? dYes ANo QN/A

B. Air leaks in dev-pipe system resulting in air

pressure logs more than 10 peifweek repaired? 2 Yes I No D N/A
. Dry-pipe aystems maintained in dry condition? dYes U No LIN/A
D. Have low point drains been emptied? d¥es ONo ON/A

1. Regular Maintenance [tems (continued)

E. Ifany of the following were discovered, was an obstruction
investigation conducted? dYes dNo JN/A

Explain reasonis) and obstruction investigation findings in Part 11,
1. Defective intake screen on pump with suction from open sources,
2. Obgtruective material discharged during waterflow tests,
3. Foreign matexials found in dry-pipe valves, check valves or pumips.

4. Foreign material in water during drain test or plugging of
inspector’s test connection.

5. Plugging of pipe or sprinklers found during activation or
alteration.

6, Failure to flush yard piping or surrounding public mains
following new installation or repairs.

7. Record of broken mains in the vieinity.

4, Abnormally frequent false-tripping of dry-pipe valves,

0, System is returned to service after an extended period oot of
service (greater than one year),

10, There is reazon to believe the system containg sodium silicate or
ita derivatives or highly corrosive Muxes in copper pipe systems,

dYes dNo JN/A
dYea ONo ON/A

dYes ANo AN/A

. Sprinklers and spray nozzles protecting commercial cooking
equipment and ventilating svstems replaced except for bulb-type
which show no signs of grease buildup? AYes O No JN/A

Part lll - Comments (Any “No™ answers, test fuilures or other
problems found with the sprinkler system must be explained here.
Also, note here any products noticed on the system that hove been the
subject of @ recall or o replacement program,

Part IV - Inspector’s Information

Inspector: Company:

Company's Address:

I state that the information on this form is correct at the time and place
of my ingpection and that all equipment tested at this fime was left in
operational condition upen completion of this inspection except as noted
in Part II1 above,

Signature of Inspector:

Date:

License or Certification Number (if applicahle):
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Form for Inspection, Testing and Maintenance of
Wet Pipe Fire Sprinkler Systems

Wet  QEs.

Information on this form covera the minimum requirements of NFPA 25-2002 for fire sprinkler svstema connected to distribution systems without
supplemental tanks or fire pumps. Separate forms are available to inspect, test and maintain fire pumps, water tanks and other fire protection
ayatems. More frequent inspection, teating and maintenance may be neceszary depending on the conditions of the sccupaney and the water supply.

Chner:

Orwrner’s Phone Number:

Onwner'a Address:

Property Being Evaluated:

Property Address:

Diate of Work:

This work is (eheck one);

JMonthly  dQuarterly < Annmal

All respomses refer to the current work (inspection, testing and maintenance) performed on this date,
' Third Year

J Fifth Year

Notes: 1) All questions are to be answered Yos, No, or Not Applicable, All No answers are to be explained in Fart 111 of this form,
2) Inspection, Testing and Maintenance are to be performed with water supplies (including five pumpa) in service, unless the impairment

provedures of Chapter 11 of NFPA 25 are followed.

Part | - Owner's Section
A T8 the building eceupied? dYes dNe

B. Has the cecupancy classification and hazard of
contents remained the same since the last inspection?  dYes dNo

C. Are all fire protection gystems in service? JdY¥es dNo
D. Has the system remained in serviee without

modification since the last inspection? J¥es UNo
E. Was the gystem free of actuation of deviees

or alarms since the last inapection? dYes O No

Ohwner or representative (print name) Signature and Date

Part Il - Inspector’s Section
A. Inspections
1. Daily and Weekly Iiems

A, Control valves supervised with seals in
correet (open or closed) positinn?

B, Backflow preventers:

1. Valves in correct (opén o

2. Sealed, locked or sup!

3. Relief port on RPZ device

4. Monthly Inspection ltems.(i

A, Control valves with locks or electrical supervision
in correct (open or closed) position? J¥eg U No AN/A

B. Sprinkler wrench with spare sprinklers? JYes JNo JN/A

C. Gauges on wet-pipe system in good eondition
and showing normal water supply pressure?

ition to above items)

dVes ANo JIN/A
D. Alarm Valves:

Ganges show normal supply water pressure, free from physical

damage, valves in correct (open or closed) position and no leakage

from retarding chamber or drains? dYes ANo AN/A
. Quarterly Inspection Items (in addition to above items)

A, Pressure Reduring Valves: In open position, not leaking,
maintaining downstream pressure per design eriteria, and m
good condition with handwheels not broken?  dYes dNo AN/A

B. Hydraulic nameplate (calculated systems)
gecurely attached to riser and legible?
C. Fire Department Connections;
Visible, accessible, conplings and swivels not damaged and
rotate smeothly, plugs er caps in place and undamaged,
gaskets in place and in good condition, identification sign(s)
in place, check valve iz not leaking, elapper is in place and
operating properly and automatic drain valve in place and
operating properly? d¥es U No AN/A
(If plugs or caps are rotin place, inspect interior for ohstructions.)
dYes ANo JIN/A

(=

o Yes dNo ANA

I Alarm devices free from phivsical damage?

6. Annual Inspection Items (in addition to above items)
A. Proper number and type of spare sprinklers? 1Yes A No QN/A
B, Visible sprinklers:
1. Free of corrosion and physical damage? JYes JNo JNA
2. Free of obstructions to spray patterns? dYes O No ANA
3. Free of foreign materials including paint?  dYes dNo A N/A
4, Liguid in all glass bulb sprinklers? o Yes JNo A N/A
C. Vigible pipe:
1. In good condition/ne external corrosion? dYes dNo AN/A
2, Nomechanical da eaks? dYes dNo ANA
al loads? dYes dNo JN/A

dYes dNo dN/A

rinkler system passed
A 18627 UYes dNo AN/

JdYes UNo ANA
ag an internal inspection of the pipe heen performed

by removing the flughing connection and one aprinkler near the
end of a branch line within the last 5 years? OYes ONo QN/A

{If the answer was “Na," conduct an internal inspection,}
8, Fifth Year Inspection Items (in addition to above items)

A. Alarm valvez and their associated strainers, filters and reatriction
orifices passed internal inspection? dYes ANo AN/A

B. Check valves internally inspected and all parts operate properly,
move freely and are in good condition? JdY¥es dNo JN/A
B. Testing

The following tests are to be performed at the noted intervals. Report
any failures on Part 111 of this form.

1. Quarterly Tests

A. Mechanical waterflow alarm devices passed tests by opening
the inspector’s test connection or bypass connection
with alarms actnating and flow ohserved? dYes dNo AN/A

B. Post indicating valves opened until spring or torsion is felt in the
vl then ¢losed back one-guarter turn? dVes ANo JIN/A

C. Main drain test for system downstream of backflow or pressure
reducing valve:

1. Record Static Pressure  psi and Residval Pressure — pai,

2, Was flow observed? d¥es UNo AN/A

3, Are regults comparable to previous test?  JYes UNo JN/A
2, SBemiannual Test (in addition to previous items)

A. Valve aupervisory switches indicate
movement? QYes JNo JN/A

B. Electrical waterflow alarm devices passed tests by opening
the inzpector’s test connection or hypass connection with
alarma actuating and flow oheerved? JdYes dNo AN/A
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3. Annual Tests (in addition to previous items) Part lll - Comments (Any “No® answers, test failures or other

A Main drain test: problems found with the sprinkler system must be expluined here.
1, Record Static Pressure pai and Residual Pregsure pi. Alsg, note here any products noticed on the gystem that hove been the
9. Was flow observed? O¥es ONo ON/A subject of o recall or a replocement program.)
3, Are resulte comparable to previous test?  JYeg U No QN/A

B. Are all sprinklers dated 1920 or latex? JYes JNo AN/A

C. Fast response sprinklers 20 or more vears old replaced or

suecessfully sample tested within last 10 years? dYes U No dN/A

D). Standard response sprinklers 50 or more years old replaced or
suceesafully sample tested within last 10 vears? d¥es J No ' N/A

E. Standard response aprinklers 75 or more years old replaced or
successfully sample tested within last 5 years? JYes dNo AN/A

F. Dry-type sprinklers replaced or successfully

sample tested within last 10 years? dYes ANo JIN/A
. Specific gravity of antifreeze correct? J¥es O No AN/MA
H. All control valves operated through full range
and returned to normal position? JdY¥es A No JN/A
1. Backflow devices passed hackflow test? O¥ea UNo LN/A
. Backflow devices passed full flow test? JYes A No JNA
K. Pressure reducing valves passed partial
flow test? dYes dNo QdN/A
4. Test to be done every third year:
Hoge (more than 5 years old) connecled Lo the gystem has been
serviee Ltested in accordance with NFPA 1962, Water discharged |
and water flow alarms operated? dY¥es ONo AN/A
3. Tests to be done every fifth year. e 1 |
A, Sprinklers rated above High temperature tested? Yes 0 No 3 r — \I \ \ \ L«”"\
B, Gages checked by calibrated gage or replaced? QYe J /A \ 1 /' \ \‘,_’-"‘l\l L,__,-/
C. Pressure reducing valves passed full flow festh 0 Yes'| 0 No A -\ r—' \\f—"’ff’

C. Maintenance
1. Regular Mainienance I

A, If aprinklers have been
proper replacementa?
B. Used hose was cleaned, il before being placed
back in service? Hose expos azardous materials was disposed
of or decontaminated in an approved manner? JdYes JNo JN/A
C., Systems novmally filled with fresh water were drained and refilled

7 JNo AN/A

twice if raw water got into the system? dYes A No AN/A
D If any of the following were discovered, was an obstruction
investigation conducted? QYes ONo AN/A

Explain reasonfs) and obstruction investigation fincdings in Part 11

. Defective intake screen on pump with suction from open sources,

. Obstruetive material discharged during waterflow Lests.

. Foreign materials found in dry-pipe valves, check valves or pumps.

. Foreign material in water during drain test or plugging of
inapector’s test connection,

5. Plugging of pipe or sprinklers found duving activation or alteration.

6. Failure to flush yard piping or surrounding public mains following
new installation or repairs,

e LD ba —

7. Record of broken maing in the vicinity.
B. Ab Iy frequent false-tripping of dry-pipe valves. T
Rorme’y aoquentlelee IpLOg o (v pIpS Raives Part IV - Inspector’s Information
. System 12 returned to service after an extended period out of
aervice (greater than one vear). Inspector:
L. There is reason to believe the system containg sodium silicate Company:

or its derivatives or highly corrosive fluxes in copper pipe systems,
E. If conditions were found that required

flushing, was flushing of system conducted? 0 Yes O No AN/A 1 state that the information on this form is correct at the time and place
of my inapection, and that all equipment teated at thiz time was left in
operational condition npon completion of this mspection except as noted

Company’s Address:

2, Annual Maintenance Items (in addition to previous items)

A, Operating stem of all OS&Y valves lnbricated, in Part 111 above.
completely closed, and reopened? SYes dNo AN/A

1. Sprinklera and spray nozzlea protecting commercial cooking 7 . )
equipment and ventilating systems replaced except for bulb-type Signature of Inspector; Date:
which show no signs of grease buildup? d¥es ANp AN/A License or Certification Number (if applicable):
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Form for Inspection, Testing and Maintenance of

Preaction and Deluge Fire Sprinkler Systems

NATIOMNAL

Pre/Del e

Information on this form covera the minimum requirements of NFPA 25-2002 for fire sprinkler svstema connected to distribution systems without
supplemental tanks or fire pumps. Separate forms are available to inspeet, test and maintain fire pumps, water tanks and other fire protection
gyatems. More frequent inspection, teating and maintenance may be neceszary depending on the conditions of the sccupaney and the water supply.

Chner:

Orwrner’s Phone Number:

Onwner'a Address:

Property Being Evaluated:

Property Address:

Diate of Work:
This work is (eheck one);

Notes:

JMonthly  dQuarterly < Annmal

All respomses refer to the current work (inspection, testing and maintenance) performed on this date,
Jd Third Year
1) All questions are to be anawered Yos, No, or Not Applicable, All No answers are to be explained in Fart 111 of this form,

J Fifth Year

2) Inspection, Testing and Maintenance are to be performed with water supplies (including five pumpa) in service, unless the impairment

provedures of Chapter 11 of NFPA 25 are followed.

Part | - Owner's Section
A Is the building ceeupied? dYes dNo

B. Has the occupancy classification and hazard of
contents remained the same since the last mspection? dYes dNo

C. Are all fire proteclion systems in serviee? JYes dNo
. Has the system remained in serviee without

muadification since the last inspection? d¥es U No
E. Was the system free of actuation of devices or

alarma aince the last inspection? dYes I No

Ohwner or representative (print name) Signature and Date

Part Il - Inspector’s Section
A. Inspections
1. Daily and Weekly ltems

A, Control valves supervised with seals in
eorrect (open or closed) position?

B. Valve enclosures maintaink L 40

ON; [
N I N/,

D). Backflow preventera:
1. In correct (open or cl JYes dNo IN/A
2, Bealed, locked or supervised & accessihle?  O¥es U No JN/A
3. Relief port on RPZ device not discharging?  dYes A No AN/A
E. For freezer systema, is the gage near the compressor reading
the same as the gage near the preaction valve? 3Yes I No D N/A
4, Monthly Inspection Items (in addition to above items)
A, Control valves with locks or electrical supervision
in correct topen or closed ) position? dYes ANo AN/
B. Valves free from physical damage, trim valves in appropriate
{open or closed) position, no leakage from valve seat,
and all electrical components in service? JYes JNo JN/A
C. Sprinkler wrench with spare sprinklers? JYes O Ne AN/A
3. Quarterly Inspection Items (in addition to above items)
A, Pressure Reducing Valves: In open position, not leaking,
maintaining downstream pressure per design criteria, and in
gond condition with handwheels not broken? U Yes U No QN/A
B. Hydraulic nameplate (calealated systems)
securely attached o riser and legible?
. Fire Department Connections:
Visihle, acceasible, couplings and awivels not damaged and rotate
smoothly, plugs or caps in place and undamaged, gaskets in place
and in good eondition, identification signls) in place, check valve 1z
not leaking, clapper is in place and operating properly and automatic
drain valve in place and operating properly?  dYes JNo JN/A
(if plugs or eaps are not in ploce, inspect interior for obstructions )
JYes UNe UNA

dYes U No AN/A

D, Alarm devices free from physical damage?

6. Annual Inspection Items (in addition Lo above items)
A, Proper number and type of spare sprinklers?  JYes UNo QA N/A
B, Vigible sprinklers:
1. I'ree of eorrosion and physical damage? dYes WNo UN/A

2. Free of obstructions to spray patterns? J¥es O No QMN/A
3. Free of foreign materials including paint?  QYes W No N/
4. Liquid in all glazs bulb sprinklers? JdYes UNo JN/A

. Vigible pipe:

1. In pood condition/ne external corrosion? d¥es UNo UN/A
JYes ONo QNA
d¥es UNo JN/A

2. No mechanical damage an

dYes ONo UN/A

d¥es UNo JN/A

11 Adequate fieat in areas with wet piping? UYes UNo ON/A
. Low temperature alarms functioning? dYes UNo ON/A
3. Pipe through freezera free of ice blockage?  QdYes O No QI N/

(3. Has an infernal inspection of the pipe been performed by
removing the flushing connection and one sprinkler near the
end of a branch line within the last b vears?  QYes UNo QN/A

{If the answer was “No," conduct an nternad inspection.)
8. Fifth Year Inspection Items (in addition to above items)

A, Check valves internally inspected and all parts operate properly,
move freely and are in good condition? J¥es O No N/

B, Btrainers, filters, restricted orifices and diaphragm
chambers passed internal inspection? d¥es UNo AN/A

C. Preaction and deluge valves that can be
externally reset passed internal ingpection?
B. Testing

The following tests are to be performed at the noted intervals. Report
any failures on Part 11 of this form.

1. Quarterly Tesis

A, Mechanical waterflow alarm devices passed tests by opening
the inapector’s test connection or bypass connection
with alarms actuating and flow observed? J¥es O No N/

B. Pogt indicating valves opened until spring or torsion is felt
in the rod, then closed back one-quarter turn? 1 Yes UNo QN/A

C. s the priming level correct and hag the low
air preasure signal passed its test? d¥es UNo JN/A

D Main drain test for system downstream of backflow or pressure
reducing valve:

1. Record Static Pressure ____ psi and Residual Pressure pai.
2. Was flow observed? dYes ONo ON/A
3. Are results comparable to previous test? JYes UNo AN/

d¥es U No QN
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2. Semiannual Test (in addition to previous items)
A, Valve supervisory switches indicate movement? 1 Yes U No AN/A

B. Electrical waterflow alarm devices passed tests by opening
the inspector's test connection or bypass connection
with alarms actuating and flow observed? A¥es I No DNA

3. Annual Tests (in addition to previous items)
A, Main drain test:
1. Record Static Pressure _ pai and Residual Pressure pai.
JYes UNo ON/A

2, Wag flow ohaerved?
3. Are reqults comparable to previous teat?  QYes JNo QN/A
B. Are all sprinklers dated 1920 or later? dYes dNo IN/A

(. Fast reaponse aprinklera 20 or more years old replaced or
successfully sample tested within last 10 years? U¥es U No JN/A

D. Standard response sprinklers 50 or more years old replaced or
suceessfully sample tested within last 10 years? dYes JNoe AN/

E. Standard response sprinklers 76 or more years old replaced or
successfully sample tested within last 5 vears? dYes dNo AN/A

F. Dry-type sprinklers replaced or suceessfully
aample tested within last 10 yeara?

All control valves operated through full range
and returned Lo normal pesition?

H. Low temperature alarms passed test?

dYes JNo QdN/A

o

dYes W No ANA
JYes U No ONA

L. Full flow trip test: (Not required where water con't be dischorged)
(Test all systems together that will aperate simultaneously,)

dYes ONe AN/A
psi.

1. Discharge from all nozzles unimpeded?
2. Pressure reading at hydraulically mosl remote nozzle
4. Residual pressure reading at valve psi.

4. Above readings comparable Lo design values? A Ye

dry-pipe and preaction shste

K. Backflow devices passe
L. Backflow devices passed
M. Pressure reducing valves s

4. Tests to be done every fifth yoar
A, Sprinklers rated above High temperature tested? 3 Yes JNo 3 N/A
B. Gapes checked by calibrated gage or replaced? QdYes D No JN/A
. Pressure reducing valves passed full flow test? JYes O No JN/A

C. Maintenance
1. Regular Maintenance Items
A, If aprinklers have been replaced, were they
proper replacementa? JY¥es U No AN/MA
B. Have low point drains been emptied? dYes dNo IN/A

C. If any of the following were discovered, was an obstruction
investigation conducted? dYeg U Ne AN/A

Explain reasonts) and obstruction investigation findings in Part 1T

. Defective intake sereen on pump with suction from open sources.

. Obstructive material discharged during waterflow tests,

. Foreign materials found in dry-pipe valves, check valves or pumps.

. Foreign material in water during drain test or plugging of
inspector's test connection.

. Plugging of pipe or sprinklers found during activation or alteration,

. Failure to flush vard piping or surrounding public mains following
new mnstallation or repairs.

. Record of broken mains in the vieinity.

- e

(=]

k=

. Abnormally frequent false-tripping of dry-pipe valves,

. Syatem ia returned to service after an extended period out of
service (greater than one year),
10. There is reason to believe the system containg sodium silicate
or its derivatives or highly corrosive fluxes in copper pipe syatems.
D. If eonditions were found that required
flushing, was flushing of system conducted?

@ e -3

JYes dNo AN/A

2. Annual Maintenance Items (in addition to previous items)
A, Operating stem of all OS&Y valves lubricated,

completely closed, and reopened? dYes dANo AN/A

E. Low points drained prior to the onset of
freezing weather? OYes (I No UN/A
C. Sprinklers and spray nozzles protecting commercial cooking
equipment and ventilating systems replaced except for hulb-type
which show no signs of grease buildup? JYes I No JN/A

Part Il - Comments /Any “No" anawers, test failtres or other
problems found with the sprinkler system must be exploined here,
Algn, note here any products notived on the system that ficve been the
subject of o reeall or a replacement prograom.)

Part IV - Inspector’s Information
Inspector:

Company;
Company’s Address:
I state that the information on this form is correet at the time and place
of my inspection, and that all equipment tested at this time was left in
operational condition upon completion of this inspection except as noted
in Part 11T ahove,

Bignature of Inspector: Date:
License or Certification Number (if applicable):

@ 2002 National Fire Sprinkler Association, P.O. Box 1000, Patterson, NY 12563
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Form for Inspection, Testing and Maintenance of Standpipe and Hose Systems T
ERRINKLER
ABEOCIATION, INC,
Information on this form covers the minimom requirements of NFPA 25-2002 for standpipe and hose systems.
Where the standpipe system includes a fire pump or water tank, an additional form must be completed for ingpection, testing and maintenanee of the
pump or tank. Forms arve alse available for fire sprinkler systemes, private fire service mains, water spray [ixed svelems and foam-water sprinkler
gystems. More frequent inspection, teating and maintenance may be necessary depending on the conditions of the occupancy and the water supply.

Ohwner: Owner's Phone Number:

Onwner's Address:

Property Being Evaluated:

Property Address:

Date of Work: All responses refer to the curvent work (inspection, testing and maintenance) performed on this date.

Thiz work is (check onel:  dMonthly  JQuarterly ' Semiannual < Annual o Thivd Year ' J Fifth Year

Notes: 1) All questions are to be answered Yes, No, or Not Applicable, All *No" answers arve to be explained in the comments portion of this form,
2) Inspection, Testing and Maintenance are to be performed with water supplies (including five pumpa) in service, unless the impairment
provedures of Chapter 11 of NFPA 25 are followed.

Part | - Owner’s Section 4, Quarterly Inspection Ttems (in addition to above items)

A. 12 the building occupied? JYes JNo A Tose Valve Outlets:

B. Has the occupancy classification and hazard of Valves not leaking and no visible ohatructiona
contents remained the same since the last mspection?  dYes A No with caps, hose connections, valve handle, cap

C. Are all fire protection systems in service? dYes dNo gasket, restricting devices in place, undamaged

D. Has the system remained in service without and in good condition? d¥es UNo dNIA
modification since the last inspection? J¥es JNe B. Visible pipe and supports in good condition? U ¥es U No O N/A

E. Was the system free of actuation of devices or C. Alarm devicea free from physical damage? ~ dYes UNo JN/A
alarms since the last inspection? AYes dNo

D. Fire Department Conmections:
Vigible, accessible, couplings and swivels not damaged and

Owner or representative (print name) Signature and Date rotate smoothly, plugs or caps in place and undamaged,
gaskets in place and in good-eofidifion, identification signis)
Part |l - Inspector’s Section in place, check valve if not leaking, clapper is in place and

drain valve in place and
JdYes ONo AN/

hinterior for ohstructions.)
4 on to above items)
v cuta :md deterioration, couplings
e 1eada and undamaged, gaskets in place
d in good condition, and hose connected? dYes UNo ON/A
B, Hose Nozzles:
; 1. Nozzles and gaskets in place and good
ith seals in place, condition? d¥es dNo JN/A

A. Inspections
1. Daily and Weekly Inspeciion Items
A Encloaures around dry-pipe valvea (without low tempera
alarms) maintaining a minimuom of 40°F7 ' Ye
B. Relief port on reduced preszure backflow
not continuonsly discharging?
€. Ganges on dry system (0 |
showing normal air and wa

I Sealed control valves an
normal (open or closed) pogits

free from external leaks, appropriate 2. No visthle ahstructions? dYes UNo UN/A
identification? A Yes W No AN/A 3, Nozzles operate smoothly? dYes UNo ON/A
2, Monthly Inspection Items (in addition to above items) €. Hose Storage Devices:
A Dry-Pipe Valves: 1. Hose propetly racked or rolled? UYes UNo N
Enclosures around valves (with low temperature alarms) . . " |
R e MDD s B phrai g 2, l‘w{nzz]e clips in place and nozzles contained? dYes A No dN/A
valves in appropriate (open or closed) pogition, and no 3. Undamaged, unohstructed and operable?  U¥es U No 1 N/A
leakage from intermediate chamber? JYes dNo AN/A 4, Will racks swing out of cabinet at least 30°7 3 Yes O No 2 MN/A
B. Pressure Reducing Valves (Hose Connection): D Storage Cabinets:
1. Handwheels in place and in good condition? dYes JNo JN/A 1. Cabinets have no corroded or damaged parts, are easy to
2, Hose threadz in good condition? A¥es I No DNA Tully open, and are aceessible and identified? O Yes D No Q3 N/A
3. Valves not leaking? JdYes dNo QN/A 2, Door glazings in good condition? dYes UNo UN/A
4. Reducers and caps in place & in 3, Lacks functioning in break-glass tvpe cabinets? 1 Yes 1 No 1 N/A
" 1 ?
grood condition? dYes U No AN/A 4. All parts, valves, hoses and fire extinguishers
C. Pressure Heducing Valves (Hose Rack): accegaible? d¥es U No N/
1. Handwheels in place and in good condition? JYes U No JIN/A E. Adequate heat available to areas where wet pipe is located?
2, Valves not leaking? JYez U Ne AN/A (Must be done before cold wemther) dVes UNo QN/A
D Gauges {on dry system with low pressure alarm or on F. Interior of dry-pipe valves (which must be open to be reset)
wet ayatem! in good condition and showing normal air passed internal inapection? OYes O No O N/A
and water pressure? Yes dNe AN/A

6. Fifth Year Inspection Items (in addition to previous items)

A Interior of dev-pipe valves iwhich can be reset
without opening) passed internal inspection? 1 Yes 0 No 2 N/A

E. Contral Valves and Valvez on Backflow Assemblies (with locks or
electric supervision) in normal (open or closed) position with
locks or supervision in place, accessible, free from external leaks,

provided with appropriate wrenches, and provided with B. Alarm valves and their associated strainers, filters and
appropriate identification? JdYes JNo ON/A restriction orifices passed internal ingpection? JYes QD No N/
F. Alarm devices free from physical damage? JYes I No DN/A C. Check valves internally inapected and all parts operate
G, Alarm Valves free from physical damage, valves in correct (open properly, move freely and are in good condition? d Yes W No dN/A
or clozed) pogition, no leakage from vetard chamber or draing, D). Strainers, filters, restricted orifices and diaphragm chambers
gauges indicating normal water pressure? JYes W No JN/A on dry-pipe valves passed internal inspection? J¥es U No DN/
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B.Testing

The following tests are to be performed of the noted intervals. Repart any
failures on Part I of this form.

1. Quarterly Tests

A Mechanical waterflow alarin devices passed Lests by epening
the inspector's test connection or hypass connection
with alarms actuating and flow obaerved? JYes dNo IN/A

B. Post indicator valves opened until spring or torsion is felt
in the rod, then closed back one quarter turn? O¥es U No UN/A

C. Priming water level (dry-pipe) passed test? O Ves D No AN/A
D, Low air pregsure signal {dry-pipel passed test? dYes [ No AN/A
E. Quick opening device passed test? JYes dNo AN/A
F. Main Drain Test for system downstream of backflow or pressure
reducing valve (automatic water supply):
1. Record static pressure _ psi and residual pressure _ pai.
2, Waa flow obaerved? d¥es U No AN/A
3. Are results comparable to previous test? JY¥es JNo JN/A
2, Bemiannual Test (in addition to above items)

A, Electrical waterflow alarm devices passed tests by opening
Lhe inspector's test connection or bypasa eonnection
with alarms actuating and flow observed? JYes JNo JNA

B. Valve supervisory devices indicate movement? dYes JNo AN/A
3. Annual Tests (in addition to above items)
A, Syatem Main Drain Test (automatic water supply)

1, Record static pressure psi and residual pressure .
2. Was flow observed? dYes dNo AN/A
3. Are results comparable to previous test? JYes dNo AN/A

B. Specific gravity of antifresze correct? dYes dNo )
C. All eontrol valves operated through full range
and returmed to normal position? 13 Yes| 0 No W N/

D, Low temperature alarms in dey-p
passed test?

58 pal and time (goe).

3. Above results comparable to previous tests? JYes JNo AN/A

F. Automatic air maintenance devices on dry-pipe
syatem passed teat?

G. Backflow devices passed backflow test?

H. Backflow devices passed full flow test?

I Pressure reducing valves passed partial
flow test?

4, Third Year Tests (in addition to above items)
A, Dry-Pipe Valve Full Flow Trip Test:

JdYes dNo QN/A
JYes A No AN/A
JYes dNo AN/A

JdY¥es JNo JN/A

1. Record initial air pressure pai and water pressure psi.

2, Record tripping air pressure psi and tripping time _{sec),

3, Was water delivered to inspectors test
eonnection? JYes JNo AN/A

4. Above results comparable to previous teste? dYes JNoe QN/A
B. Iz hose leas than five years old? OYes UNo IN/A
If*no," has hose been tested within three vears? JYes O No JN/A
If "no,” test hose now and every three years
3. Fifth Year Tests
A, Ganges tested against calibrated one or replaced? dYes 1 No JN/A
B. Automatic standpipe systema tested at required flows:

1, Record static pressure

2. Revord total flow P,

3. Above flows and pressures acceptable?

pai and residual pressure pai.

dYes dNo AN/A

C. Manual systems not a part of a sprinkler/standpipe
ayatem passed hydrostatic test? JYes I No DN/A

D. All hose conmection and hose rack assembly pressure
reducing and valves passed full flow test? dYes dNo JIN/A

C. Maintenance
1. Regular Maintenance ltems
A Items found missing or in disrepair during
inspection or testing repaired or replaced?
B. Air leaks in dry-pipe systems resulting in air
prassure loss more than 10 psifweek repaired? dYes UNo AN/

C. Dry systems being maintained in dry condition? dYes dNo QN/A

I, If any of the following were discovered, was an obstruction
investigation conducted? dYes UNo ON/A

Expliein reason(ai and obstruction investigation findings in Part T11

d¥es UNo dNMA

. Defective intake sereen for pumps taking suction from open sources,
. Obstructive material discharged during waterflow test,
. Foreign materials found in dry-pipe valves, cheek valves or pumps.

. Heavy discoloration of water during drain test or plugging of
inspector’s test connection,

. Plugging found in piping dismantled during alterations,

6, Failure to flush yard piping or surrounding public mains following
new installation or repairs,

7. Record of broken mains in the vicinity,
8, Abnormally frequent false tripping of dry-pipe valves,

4. System is returned to service after an extended period out of service
(greater than one year),

10, There i5 reason to believe the system containg sodium silicate or
itg derivatives.

= LS b e

o

E. If conditions were fou ired

fushing, wag fMushir o Yes D No QN
ition to above items)
bricated,

JYes ONo ON/A

d¥es UNo DN/
dYes ANo UN/A

[, Low points drained in dry systems prier to

onset of freezing weather? JY¥es I No 3 N/A

Part lll - Comments (Any “No" answers, test failures or other
problems found with the standpipe and fiose system must be
explatned here,)

Part IV - Inspector's Information
Inspector:
Company:

Company's Address:

I state that the information on this form 15 correet at the time and place
of my inspection, and that all equipment tested at this time was left in
operational condition upon completion of this inspection exeept as noted
in Part [11 above.

Signature of Inspector: Drate:

License or Certification Number (if applicable):

Copyright NFPA
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Form for Inspection, Testing and Maintenance of Private Fire Service Mains s

Information on this form covers the minimum requirements of NFPA 25-2002 for Private Fire Serviee Mains. oo

Separate forms are available to ingpect, test and maintain other portions of the fire protection system of which the private fire service main 15 a part.
More frequent ingpection, testing and maintenance may be necessary depending on conditions of the occupancy and water supply.

Ohwner: Owner's Phone Number:

Owner's Address:

Property Being Evaluated:

Property Addresa:

Date of Work: All responses refer to the eurrent work (inspection, testing and maintenance) performed on this date,

This inspection is (check oner I Monthly D Quarterly  dSemiannual  JDAnnual Q3 Fifth Year

Notes: 1) All questions are to be answered Yes, No or Nof Applicable. All No answers are Lo be explained in the comments portion of this form.
2) Inspection, Testing and Maintenance are to be performed with water supplies (including fire pumps) in service, unless the impairment.

procedures of Chapter 11 of NFPA 25 are followed,

Part | - Owner’s Section B. Testing

A TIs the private fire service main in serviee? JdYes D No 1. Quarterly Test

B. Remained in serviee since the last inspection? dYes QNe Post indicator valves opened until spring or torsion is

. Wers the systems supplied by the fire main free [rom actuation felt in rod, then closed back ane quarter furn?  J¥es O No UNfA
of devices or alarms sinee the |ast inspection? OYes JNo 2. Semiannual Test (in addition to the above items)

Valve supervisory devices indicate movement? 1 Yes I No D N/A
3. Annual Tests (in addition to the above items)

Uwnersar: peprassribativa (urint name) Signature and Date a. Monitor nozzles move through full range? dYes A No ON/A
5 . . b. Monitor nozzles flowed an avceptable
:alﬂ I I'Ii'-spector s Section amount of water? dYes ANo UNA
1 5 wns":r ;DI'I = . Hydrants flowed until clear (at least 1 minute!? 1Yes A No A N/A
' a el:url'{i' Eﬁg c‘::dn;;css re backflow prevention assemblies S D Bl Ui il e o Lm0 Yo W B0 LA
. 1E] u ure woprevents 1 1 [ 2
free of continuous discharge? JY¥es ONo JINA % E?:ﬂkﬁi:?‘l-' hyydragta requitivg Moapiag arg OVes ONo ON/A
b. Bealed control valves & valves on backflow assemblies: J\li cont-ro-l valves op through foll range . )
1. In normal (open or elosed ) poaition? dYez D No AN/A ' HiTn JYes dNo AN/A
2, Aceessible with seals in place? dYes A No AN/A dYes ONo ON/A
4. Free from external leaks? dY¥es JNo IN/A dYes ONo ON/A
4, Provided with appropriate
identification? JYe JAN/A dYes dNo ON/A
2, Monthly Inspeetion Item (in addition t @ ilems)

Control valves and valves on back
electric supervision):

ainline strainers cleaned? AYes UNo ANA

In normal (olpeulur closyd) li A Mk elgcbyie b, Hose/hydrant houses and equipment in
?Eﬂﬁn;m:é:d%ﬁiﬁ':p , ﬂl‘l '?h uﬂ;e}m AL usable condition? JdY¥es dNo ON/A
Do With Bneropuista et i 'nmL's ONo JN/A c mﬂ:ﬂi{ 408, stems, plugs, and threads g
3. Quarterly In:ipeetlon I ; I addition to ahove items) . Hydrants free of ice, snow and damage? JdYes dNo QN/A
Hoge/hydrant houses accesgible, free from &, Monitor nozzlés are lubricated? JdYes U No ON/A

physical damage and fully equipped? dYes ANo JIN/A

4. Semiannual Inspection Hlem (in addition to above ilems)
Monitor nozzles free of leaks, damage & corresion? JdYes W No A N/A

3. Annual Inspection Iiems {in addition to above ilems)
a, Dry Barrel and Wall Hydrants:
1. Accessible and operating wrench available? JYes dNo AN/A

Part Il - Comments iany "No® answers, test fuilures or other
problems found with the system must be explained here)

2, Outlets lubricated? Q¥es ONo QON/A
3. Free from ice or water in barrel? JYes ANe AN/A
4, Free from leaks and cracks? JY¥es ANo QN/A
5. Threads in good condition? SYes A No AN/A
fi, Operating nut in good condition? d¥es U No AN/A

b. Wet Barrel Hydrants:
1, Aceeseible and operating wrench available? JYes U No JN/A
2. Free from leaks at outlets and top of hydrant? JYez QA No JN/A

3, Free from cracks in hydrant barrel? 1¥es UNo JN/A Part IV - Inspector’s Information
4. Outlets lubricated? JYes UNo JN/A 1 state that the information on this form is correct at the time and place
5 Threads in good condition? OYes O No QN/A of my ingpection and that all equipment tested at this ime was left in
6. Operating nut in good condition? OYes ONo ON/A pperational condition upon completion of this inspection except as noted
¢, Mainline strainers free from plugging and in Part TII above.
corrasion? d¥es O No QN/A Inapector:
d. Exposed piping is free from leaks, physical Company:
damage and corrosion? ) d¥es UNo ANA - ypnany Address:
e. Exposed piping iz properly restrained? JYes A Ne AN/A

6. Fifth Year Inspection Item (in addition to above items)

Check valves internally inspected and all parts operate properly, Signature of Inspector: Llate;
move freely and are in good condition? QYes O No AN/A License or Certification Number (if applicable);
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FIGURE B.1(I) NFSA Form for Inspection, Testing, and Maintenance of Private Fire
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Form for Inspection, Testing and Maintenance of Fire Pumps

NATIOMNAL

FIRE

ERRAINKLER
ABSOCIATION, INC.

Information on this form covera the minimum requirements of NFPA 25-2002 for centrifugal fire pumps,

Separate forms are available to inspect, test and maintain the rest of the fire protection system of which the fire pump is a part. More frequent
inspection, testing and maintenance may be neceszary depending on the conditions of the cccupaney and water supply.

Owner: Owner's Phone Number:

Onwner's Address:

Property Being Evaluated:

Property Address:

Date of Work: All responzes refer to the current work tinspection, testing and maintenance) performed on this date.
Thiz inapection iz (check oney O Weekly  JMonthly O Quarterly 2 Semiannual 3 Annual

Notes: 1) All questions are to be answered Yes, No, or Not Applicable. All No answers are to be explained in the comments portion of this form.

2) Inapection, Testing and Maintenance are to be performed with water supplies (including fire pumps) in service, unless the impairment

procedures of Chapter 11 of NFPA 25 are followed.

Part | - Owner's Section
A Is the fire pump in service?

B. Has the fire pump remained in service ginee
the last inapection? dYes INo AN/A
C. Was the syatem (of which the fire pump is a part) free from actuation
of devices or alarms sinee the last inspection?  U'Yes U No UN/A
Nute to owner; Pertodic tests of transfer switches and emergency
generators are to be performed in accordance with NFPA 110 by o
qualified electricol contractor,

dYeg U Ne AN/A

Owrer or representative (print name) Signature and Date

Part Il - Inspector’s Section
A. Inspections - All to be performed weekly.

1. Pump house/room proper temperature (at least 70° F for diesels
without engine heaters or 40° F for otherai? A Yes |

2, Ventilating louwvers free to operate?
3. Buction, dizcharge and bvpass va
4. Piping free from leaks?
3, Buction and system press
6. SBuction reservoir, if provided, 4
7. Electric Motor Diviven Pumps

a, Confroller indicating powei-on
gituation and isolation awitch closed?

anafer switch indicating normal
dY¥es D No AN/A

b, Reverse phase alarm imdieator off or
normal phasge rotation indicator on?

¢. Oil level in vertical motor sight normal?

8. Diesel Engine Driven Pumps
A, Fuel tank at least two thirds full?
h. Controller selector switch in Auto position?
¢. Battery voltage and charger readings normal?
d. Battery indicators on or failure indicators off?
e. All alarm indicators off?

dYes JNe AN/A
dYeg U Ne AN/A

JYes dNo AN/A
J¥es U No ANA
JYes dNo AN/A
dYes U No AN/A
dYes I Ne ANA

f. Record engine running time meter reading. Is this
JYes U No ANA

appropriately higher than previous reading?
. (il level in right angle gear drive normal? JYes A No AN/A
dYes JNo ANA

dVes O No IN/A
dYeg U Ne AN/A
JYes JNe AN/A
d¥eg U No AN/A

h. Crankease oil level normal?

1. Cooling water level normal?

i Electrolyte level in batteries normal?
k. Battery terminals free from corresion?
I. Water-jacket heater operating?

9. Bteam pressure gauge for steam driven
pump reading normal?

10, Cirenlation relief valve flowing water

while pump churns? dYes ' No AN/A
11, Pressure relief valves operating with proper pressure

downstream while pump is operational? OYes ONo QN/A

JYes U No AN/A

B.Tests
1. Weekly Test [tems
A Electric Motor-Driven Pumps

1. Pump started automatically? AYes O No DN/A

Record starting pressure. pei.
2. Pump run for at least 10 minutes?

dYes I No INIA

Record suction and discharge pressure while ronning,

3. Pump packing gland showing slight discharge?
Adjust if necessary, JYes O No ON/A

4. Free from unusual noizes or vihrgtions? dYes O No AN/A

5. Packing box casing free from
i d¥es dNo AN/A

Al times and preasurea in Part A acceptable?  1Yes QNo AN/A

. Diesel Engine-Driven Pumps

1. Pump started automatically? JYes I No QJN/A
Record starting pressure, pai.
2. Pump run for at least 30 minutes? J¥es dNo N/A

Record suction and discharge pressure while running,
. Pump packing gland showing slight discharge? 3 Yez O No QN/A
Adjust if necessary,

Free from unusual noizes or vibrations? JYez O No QN/A

. Packing boxes, bearings and pump casing free from
overheating? JdY¥es dNo AN/A

o

e

=

. Recard time for engine to crank,

'

Record time for engine to reach running speed,

Engine oil pressure gange, speed indicator, water and oil
temperature indicators all reading normal? dYes dNo AN/A

9. Cooling water flowing from heat exchanger?  1Yes O No AN/A
10, All times and pressures in Part B aceeptable? UYes dNo AN/A

C. Steam Turbing-driven Pumps

e

1. Record pump starting pressure , snetion and

discharge_ pressures while running.
3. Pump packing gland showing slight dischargs?
Adjust if necessary,
4. Free from unnsual noises or vibrations? J¥es A Mo IN/A

5. Packing boxes, bearings and pump casing free from
overheating? dY¥es dNo JN/A

dY¥er O No AN/A

6. Record steam pressure gauge reading,

7. Record time for turbine to reach running spesd.
8. All times and pressures in Part C acceptable? dY¥es dNo dN/A

© 2002 National Fire Sprinkler Association, P.O. Box 1000, Patterson, NY 12563
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FIGURE B.1(m) NFSA Form for Inspection, Testing, and Maintenance of Fire
Pumps.
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2. Annual Tesis
Anpual pump test was run using the following method: (eheck one)

J Method A. Discharge of flow through hose streams.
Flow readings taken at each hose stream.

4 Method B. Discharge through by-pass flow meter to drain or
auction reservoir. Flow readings taken by flow meter,

3 Method C. Discharge through by-pass flow meter directly
returned to pump suction. Flow readings taken by flow meter,

Note: At least once every three vears method A or B must be used,
Pump Test Results

No Flow Rated Flow Peak Flow

Suetion
Progsure

Discharge
Pregsure

Flow NIA

Electric Voltage
and Current NIA
Pump
Speed

A, Are the values in the above table acceptable?  JYes JNoe JN/A
B. No-flow (churn) teat run for 30 min? JY¥es U No ANA

. Circulation relief valve and pressure relief
valve operated properly during all flow tests?  JYes

(]

[, No alarm indicators or other vigible
abnormalities observed during no flow test? 3 Yes
E. Suection sereens cleaned after flow?
F. Low Suction Throttling
1, Low suction pressure simy
JN/A
JN/A
G, Automatic Transfer Swit
1. Power failure gimulated during peak flow? 3 Yes 3 No QN/A
Connection made to alternate power source? U Yes U No U N/A

2. After termination of simulated power failure did motor
reconnect to the normal pewer souree? AYes dNo AN/A

JYes UNe UNA
dYes U No IN/A

H. All alarm conditions gimulated?
All alarms operated?

C. Maintenance
A maintenance sehedule must be established in accordonee with the
manufictirer’s instructions. In the absence of such o schedule, the
follawing must be used:
1. Weekly Maintenance Items for Diesel Engine Systems:

A, Fuel tank level, tank float switch, and

stlenoid valve operation aceeptable? dYes d Noe QN/A
B. Diesel fuel svstem free of water? d¥es JNo DN/A
. Flexible hosea and connectors in fuel and

eoolant systems aceeptable? dYes dNo IN/A
D. Oil level and lube oil heater acceptable? JYes JNe AN/A
E, Conlant level acceptable? dY¥eg U No AN/A

F. Water pump for coolant system operating? AYes dNo DAN/A
. Jacket water heater for conlant syatem

acceptahle? dYes D No QN/A
H. Exhaust system free of leakage? dYes dNo IN/A
I. Drain condensate trap on exhanat svatem

operational? d¥es I No IN/A
J. Electrolyte level in batteries acceptable? dYes dNo AN/A

K. Connections to electrical svatem aceeptable?  dYes W No QN/A

2. Monthly Maintenance ltems
A, Isolation switch and civeuit breaker exercised? UYes dNo 4 N/A

B. Battery case clean, dry and free of corrosion and battery’s specific
gravity or state of charge passed test? JYes UNo dN/A

(. Charger and charge rate passed visual inspection
and hattery charge being equalized? d¥es UNo AN/A

D, Cireuit breakers appear clean? dYes ONo QN/A
3. Quarterly Maintenance Iiems
A Cleaned strainer, filter or dirt leg in diesel

fuel system? d¥es UNo AN/A
B. Cleaned or replaced crank case breather in
lubrication system? J¥es JNo 3 MNA

(. Cleaned water atrainer in coolant system? d¥es UNo ON/A
D Insulation acceptable and fire hazards

eliminated from exhaust syatem? d¥es JNo 3 MNA
E. Battery terminala elean and tight? dYes U No N/
F. Electrical system free of wire chafing? OYes UNo UN/A

4, Semiannual Maintenance Ilems
A Manual starting means on electrical systems operated

and hoxes, panels and cabinets cleaned? dYes U No N/
B, Antifreeze tested in coolant gystem? d¥es UNo N/
C. Flexible exhaust section acceptable? d¥es U No N
D, Alarms operated on electrieal portions of

dieael engine syatems? dYes U No N/

5. Annual Maintenance Items
A. Changed pump bearing lubeiation? d¥es UNo JN/A

d¥es UNo AN/A

. gted? dYes U No AN/
dYes UNo ON/A

dYes UNo DN/
d¥es UNo JN/A
“Preasure switch settings calibrated? d¥es UNo QJN/A
H. Motor bearings greased? dYes UNo ON/A

I. Fuel tank free of water and foreign material, tank vents and
overflow pipes free of obstructions, fuel piping acceptable, and

ail and filters changed in diesel systema? d¥es UNo QN/A
4. Antifreeze changed in coolant system? JYes UNo QN/A
K. Heater exchanger cleaned out? d¥es JNo 3 MNA
L. Duct work and Jouvers (combustion air)

acceptable? dYes UNo QIN/A
M.Exhaust system free of back pressure? dYes UNo QN/A
N. Exhaust system hangers and supports acceplable? JYes d No dN/A
0, Control and power wiring tight? J¥es O No JN/A

Part lll - Comments (Any “No" answers, test failtere or other
problems found with the fire pump must be explained here)

Part IV - Inspector’s Information
Inspector:
Company:
Company's Address:

T state that the information on this form 1s correct at the time and place
of my inspection, and that all equipment tested at this time was left in
eperational condition upen completion of this inspection except as noted

in Part IIT above.

Signature of Inspector: Date;
License or Certification Number (if applicable);
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NATIOMAL

Form for Inspection, Testing and Maintenance of Water Storage Tanks el

ASBOCIATION, INC .,
Information on this form covers the minimum requirements of NFPA 25-2002 for water storage tanks. Separate

forms are available to inspeet, test and maintain the rest of the fire protection system of which the water tank is a part. More frequent inapection,
testing, and maintenance may be necessary depending on the conditions of the occupancy and water supply.

Owner! Owner's Phone Number:

Chwner's Address:

Property Being Evaluated:

Property Address:

Date of Work: All responses refer to the current work (nspection, testing and maintenance) performed on the date shown above,
Thig inapection is (check onel QA Daily 3 Monthly 3 Semiannual D Annual  OTwo Years 2 Third Year D Fifth Year

Notes: 1) All questions are to be answered Yes, No or Not Applicable. All No anawers are to be explained in the comments portion of this form.

2} Inspeetion, Teating and Maintenance are to be performed with water supplies (including fire pumps) in 2ervice, unless the impairment

provedures of Chapter 11 of NFPA 25 are followed.

Part | - Owner's Section

A. Is the water storage tank in serviee? dY¥es UNo
B. Hag the tank remained in service since the
last inspection? JdYes A No

. Was the aystem (of which the tank is a part) free from actuation
of devices or alarms sinee the last inspection? JdYes dNo

Ominer or representative (print name) Signature and Date

Part Il - Inspector's Section
A. Inspection

1. Daily items during cold weather where tank is subject to
freezing which can be weekly if tank is electronically supervised

a. Heating system operational? JY¥es I No JNA

b. Record water temperature, Apeeptable? dYes dNo ON/A
2. Weekly Inspection Item (in addition to above ilems)

J¥ed O Noh, JN/A

e

Sealed valves in proper (open or closed} position?
3. Monthly Inspection Ilems (in addition (o

a, Embankment-Supported berizul-Fat

tanks free from erosion Alon for sides M,
br. Loeked and supervised walves in praper o

{open or closed) position? srd No O N/A

. Gages in good condition, norma

pregaure? dYes ANo AN/A
4, Monthly items which can be done quarterly when tank is
electronically supervised (in addition to above items)
a. Water level and condition correct? dYes dNo AN/A
b, Alr pressure in pressure tanks correct? dY¥es dNo AN/MA
. Quarterly Inspection Items (in addition to above items)
a. Exterior of tank, suppert structure, foundation,
condition of water in tank, catwalks and ladders
strong and free from obvious damage? JYes A No ON/A
h. Area surrounding tank free from eombuatibles, materials
which conld aceelerate corrosion and 7 dYes O No QON/A
¢. Tank vents clean? JYes I No ON/A
6. Annual Inspection Items (in addition to above items)
4. Exterior coated and insulated surfaces of tank and
supporting structure free from degradation?  JYes I No JN/A
h. Expansion joints not leaking or cracking? dYes JNo AN/A
¢. Hoops and grills on wooden tanks in acceptable
condition? JYes A No ON/A
Interior Inspection to be performed once every three years
on pressure tanks and steel tanks withoul eorrosion
protection and once every five years on all other tanks
Interior coaling in good condition, center columns
of tubular design not holding water, center columns
not permanently attached to the floor, tanks on ring
type foundations with sand in the middle have no
voids beneath the floor, heating aystem eomponents
and piping in good condition, and anti-vortex plates
in good condition? JY¥es INo JAN/A

o

7

¥

=\

B.Testing
1. Monthly Tests
a. Low water temperature alarms passed test? D Yes O No JN/A

b. High temperature limit switches on tank heating system passed
test? Only test when heting system s on. d¥es UNo AN/A

2. Quarterly Test (in addition to above items)
b, High water level alarm passed teat?
¢. Low water level alarm passed test?
3. Semiannual Test (in addition to above items)
Valve supervisory devices indicate movement? dYes UNo AN/A
4, Annual Test - Before Freezing Weather (in addition to above)
Tank heating system in proper working order? d¥er U No dN/MA
3. Interior tesis to be perf, every third or fifth year with
the Internal Inspectioh of P A 7 of this form

a. Tank coafing passed adhesi ating thickness,
teats? dYes UNo DN/

b, wallg and) bottoma ﬂffr?%)nicteat if
ence of, pi gion? OdYes U No QN/A
¢. Flat bettomitanks euum bex test? JYes QNo QN/A

d¥es UNo UN/A
dYes JNo AN/

Every Fifth ts
.ﬂel mdieators acenrate and fres to move? d¥es UNo ANA
. Gages compared to calibrated gage or replaced? JYes O No 1 N/A
C. Maintenance
1. Semiannual Maintenance
Sediment drained or flushed from the tank? dYes UNo AN/A
2, Annual Maintenance (in addition to above items)
Cathodic protection maintained in accordance
with manufacturer’s instructions, all tank draina
fully opened then closed, and tank vents cleaned? JYes U No O N/A

Part lll - Comments iAny “No” answers, test failures or ather
problems found with the water storage tank must be explained herel,

Part IV - Inspector’s Information
Inspector;
Compary:
Company Address:

I state that the information on this form is correct at the time and place
of my inspection, and that all equipment tested at this time was left in

operational condition upon completion of this inspection exeept as noted
in Part ITI above,

Signature of Inspector: Dhate:

License or Certification Number (f applicable):

@ 2002 National Fire Sprinkler Association, P.O, Box 1000, Patterson, NY 12563
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MATIOMAL

Form for Inspection, Testing and Maintenance of Water Spray Fixed Systems FIRE

ERRINKLER
ABSOCIATION, INC,

Information on this form covers the minimum requirements of NFPA 25-2002 for water spray fixed systeme,

Where the spray system includes a fire pump or water tank, an additional form must be completed for inspection, testing and maintenance of the pump
or tank. Forme are also available for fire sprinkler systems, standpipe and hose systems, private fire service maing, and foam-water sprinkler systems,
More frequent inspection, testing and maintenance may be necessary depending on the conditions of the occupancy and the water supply.

Owner: Owner's Phone Number:

Owner's Addresa:

Property Being Evaluated:

Property Address:

Date of Work: All responses refer to the current work (ingpection, testing and maintenance) performed on this date,

This inspection ia (check ome): A Daily  AWeekly 1 Monthly

A Quarterly

QAnnual  Q Fifth Year

Notea: 1) All questions are to be answered Yes, No, or Not Applicable. All No answers are to be explained in the comments portion of this form.
21 Inspection, Testing and Maintenance are to he performed with water supplies (including fire pumps) in serviee, unless the impairment

procedures of Chapter 11 of NFFA 25 are followed.

Part | - Owner's Section
Note: Periodic inspection and testing of detection systems must be
performed in accordance with NFPA 72E by o gualified alorm contractor.

A, Has the hazard being protected remained the
same since the last inspection?

B. Are all fire protection ayatems in service?

C. Hag the system remained in service without
modification sinee the last inapection?

D). Was the system free of actuations of devices
or alarms sinee the last inspection?

dYes UNo UN/A
dYea dNo DN/A

AYes UNo LN

Jes dNo dNA

Owner or representative (print name) Signature and Date

Part Il - Inspector’s Section
A. Inspections
1. Daily Inspection Item

Deluge valve enclosures (without low tempe
alarms) maintained at 40°F7?

2. Weekly Items (in additi
A Bealed control valves agd

In normal fopen or closel
place, aceessible and free

provided with appropria Q¥es JNo ONA
B. Relief port on reduced pressure backflow prevention

assemblies free of continuous discharge? AYea dNo JN/A
C. Gages on svsten in good condition and

showing normal water pressure? JYez U No JNA

3. Monthly Items (in addition to above items)
A Deluge Valves:

Enclosures (with low temperature alarms) maintained at 40°F,
free from physical damage, trim valves in appropriate condition,

and electrical components in serviee? dYes A No JNA
B. Low point drains are in good condition? dYes ANo DN
C., Rubber gasketed fittings are in proper location?dYes dNo JN/A
D). Water Spray Nozales:

1. In proper location? QYes JNo O NA

2. Aimed in proper direction? JYes ANo JNA

3. Free from external loading and corrosion?  dYes dNo QN/A

4. Capped or plugged (when required)? QYes A No ONMA

E. Control valves and valves on backflow assemblies
(with locks or electronic supervision):

1. In normal {open or closed) position? dY¥es UNo dNA
2. Lock or supervision in place? QAYes D No O NA
3. Acceagible and free from external leaka? AYez INo JN/A
4. Provided with appropriate wrenches? JYes A No JNA

. Provided with appropriate identification?  dYes dNo WdN/A

F. Gages in good condition and showing
normal pressure? dYes dNo dNA

4. Quarterly Items (in addition to above items)

A, Hangers and aupports in good condition, secured to
struetural supports and in proper location? dYes ONo QN/A
B. Drainage system in good condition? dYer UNo ONMA
C. Piping and fittings free from mechanical
damage, corrosion, and misalignment?
B. Testing
1, Quarterly Tests
A. Post indicator valves opened until spring or torgion is felt in the
rod, then closed back one-quarter turn? JY¥es U No DNA

B. Mechanical Water Flow Teat: Bypass connection
L obaerved?  dYes dNo AN/A

am of backflow or pressure

J¥es I No ON/A

itfnal psl pressures.

3 Jd¥es JNo ANA
3 Pressures-esinparable to those from last test? dYes d No ‘A N/A
miannual Tests (in addition to above items)

A, Valve supervisory devices indicate movement? dYes dNo JN/A

B. Electrical Water Flow Alarm Test: Bypass connection
opened, alarms actuated and flow observed?  JYes JdNo dN/A

3. Annual Tests (in addition to above items)
A, Bystem Main Drain Test:

1. Record static pai pressures.
2. Wag flow obgerved? dYes U No AN/A
3. Pressures comparable to those from last test? dYes dNe JN/A

B. Operational Test: (Test all systems together which will operate
simultaneously)

psi and residual

1. Record responae time and discharge time

2. Record pressure at most remote nozzle pai.

3. Record pressure at deluge valve pai,

4. Nozzle discharge was not impeded, area of
operation was totally covered, and strainers

were ¢leaned after the test? dYes UNo ANA
5. Are above pressures and times acceptable? 2Yes O No JN/A
. Connection to riser flushed? IYes UNo ANMA

C. Manual actuation devices operated properly? Jd¥es JNo JN/A
D. Control valves operated through full range

and returned to normal position? JYes O No DNA
E. Backflow deviees passed backflow test? JdYes ANo AN/A
F. Backflow devices passed full flow test? JY¥es U No DN/A

. Pressure reducing valves pazsed partial fow test? 3 ¥es O No QN/A
4. Fifth Year Tests (in addition to above items)

A, Gages tested against calibrated one ov replaced? JYes d No AN/A

B. Pressure reducing valves passed full flow test? dYes dNo AN/A

© 2002 National Fire Sprinkler Association, P.O, Box 1000, Patterson, NY 12563

Copyright NFPA

(845) BT8-4200 Used by Permission Form 25-15 Sheet 1 of 2




FIGURE B.1(0) NFSA Form for Inspection, Testing, and Maintenance of Water
Spray Fixed Systems.

o Hamt&m"“_ Part lll - Comments (Any “No” answers, test fuilures or other
1. Regular Maintenance Items problems found with the svstem must be expluined here,)

A, Mainline strainers flushed after each flow
or teat? d¥es U No JNA

B. If any of the following were discovered, was an
obstruction investigation eonducted? JYes UNo JN/A

1, Defective infake screen for pumps taking suction from open sources,
2, Obstructive material discharged during waterflow testa,
3. Foreign materials found in check valves or pumpe.

4, Heavy discoloration of water during drain test or plugging of
ingpector's teat connection or pipe dismantled during alterations,

&, Failure to flush yard piping or surrounding public mains "ﬁ
[ollewing new installation or repairs. Tf
| -

6. Record of broken mains in the vicinity. o Rf \l
7. System is returned to service after an extended period out of
service (preater than one year).
8, There is reason to helieve the syatem contains sodi
or its derivatives,
2, Annual Maintenance It
A, Operating stems of O3&Y nhricated,
completely closed and upened?_"\
B, Interior of deluge valves f
3. Fifth Year Maintenance ition to above items)
Mainline strainers removed and cleaned? UYes ONo UN/A
D, Fire Department Connections:
Visihle, acceasible, conplingz and awivels not damaged and
rotate smoothly, plogs or caps in place and undamaged,
gaskets in place and in good condition, identification signis)
in place, check valve is not leaking, clapper is in place and
operating properly and automatic drain valve in place and

wperating properly? JYes UNo JN/A Part IV - Inspectn:-r’s Information
(If plugs or caps are not in place, inspeet interior for obstructions,) Inspector:
8. Annual Item Company:
Interior of deluge valves (which must be open o be reset) Company Address:
in good condition? JYes U No INMA [ state that the information on this form is eorrect al the time and place
6. Fifth Year Items of my inapection, and that all equipment tested at this time was left in
- it operational condition upon completion of this inspection exeept as noted
A, Interior of deluge valves (which can be reset in Part T ahove,
without opening} 10 good condition? JYes A No JNA
B. Strainers, filterz and orifices in good condition? 0'Yes O No D N/A Stgmature of Inspectar: Date:

C. All eheek valve interiors in good condition?  JYes U No QN/A License or Certification Number (if applicable):

@ 2002 National Fire Sprinkler Association, P.0. Box 1000, Patterson, NY 12563  (845) 878-4200 Used by Permission Form 25-15 Sheet2of 2

FIGURE B.1(0) Continued
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Backflow Prevention Assembly Test
and Maintenance Record

l. General information

Address:
Location of assembly Date of installation Incoming line prassure
Manufacturer Model no. Serial number
Size Assembly type
ORP [CORP detector [ODC detector [ PVB

Il. Tests and repairs information

Differential pressure
= Check valve no. 1 Check valve no. 2 fallaf valve
@
= [ Leaked [ Leaked [] Opened at psid
E [ Closed tight [ Closed tight [J Did not open
c Fressure drop across the first Pressure drop across the second
f chack valve is psid check valve is psid
List repairs and List repairs and List repairs and
o corrections corractions corrections
‘©
j=8
[
1
o [ Closed tight [J Closed tight [ Opened at psid
€93
l ot
Condition of no. 2 control valve: [] Closed tight [l Leaked

Remarks:  [] Assembly failed [] Assembly passed

lll. Approvals

| hearby certify that this data is accurafe and reflects the proper
operation and maintenance of the assembly and that all control valves
were left in the full open position.”

Name of certified technician Technician phone Name of witness to test

Signature of certified technician Technician certification # | Date Witness phone #

FIGURE B.1(p) Backflow Prevention Assembly Test and Maintenance Record.

Annex C Possible Causes of Pump Troubles

This annex is not a part of the requirements of this NFPA document but is included for
Copyright NFPA



informational purposes only.

This annex is extracted from NFPA 20, Standard for the Installation of Stationary Pumps
for Fire Protection.

C.1 Causes of Pump Troubles.

This annex contains a partial guide for locating pump troubles and their possible causes (see
Figure C.1). It also contains a partial list of suggested remedies. (For other information on
this subject, see Hydraulic Institute Standard for Centrifugal, Rotary and Reciprocating
Pumps.) The causes listed here are in addition to possible mechanical breakage that would be
obvious on visual inspection. In case of trouble it is suggested that those troubles that can be
checked easily should be corrected first or eliminated as possibilities.
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FIGURE C.1 Possible Causes of Fire Pump Troubles.

C.1.1 Air Drawn into Suction Connection Through Leak(s). Air drawn into suction line

through leaks causes a pump to lose suction or fail to maintain its discharge pressure.

Uncover suction pipe and locate and repair leak(s).
C.1.2 Suction Connection Obstructed. Examine suction intake, screen, and suction pipe
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and remove obstruction. Repair or provide screens to prevent recurrence.

C.1.3 Air Pocket in Suction Pipe. Air pockets cause a reduction in delivery and pressure
similar to an obstructed pipe. Uncover suction pipe and rearrange to eliminate pocket.

C.1.4 Well Collapsed or Serious Misalignment. Consult a reliable well drilling company
and the pump manufacturer regarding recommended repairs.

C.1.5 Stuffing Box Too Tight or Packing Improperly Installed, Worn, Defective, Too
Tight, or of Incorrect Type. Loosen gland swing bolts and remove stuffing box gland
halves. Replace packing.

C.1.6 Water Seal or Pipe to Seal Obstructed. Loosen gland swing bolt and remove
stuffing box gland halves along with the water seal ring and packing. Clean the water
passage to and in the water seal ring. Replace water seal ring, packing gland, and packing in
accordance with manufacturer’s instructions.

C.1.7 Air Leak into Pump Through Stuffing Boxes. Same as possible cause C.1.6.

C.1.8 Impeller Obstructed. Does not show on any one instrument, but pressures fall off
rapidly when an attempt is made to draw a large amount of water.

For horizontal split-case pumps, remove upper case of pump and remove obstruction from
impeller. Repair or provide screens on suction intake to prevent recurrence.

For vertical shaft turbine-type pumps, lift out column pipe and pump bowls from wet pit or
well and disassemble pump bowl to remove obstruction from impeller.

For close-coupled, vertical in-line pumps, lift motor on top pull-out design and remove
obstruction from impeller.

C.1.9 Wearing Rings Worn. Remove upper case and insert feeler gauge between case
wearing ring and impeller wearing ring. Clearance when new is 0.19 mm (0.0075 in.).
Clearances of more than 0.38 mm (0.015 in.) are excessive.

C.1.10 Impeller Damaged. Make minor repairs or return to manufacturer for replacement.
If defect is not too serious, order new impeller and use damaged one until replacement
arrives.

C.1.11 Wrong Diameter Impeller. Replace with impeller of proper diameter.

C.1.12 Actual Net Head Lower than Rated. Check impeller diameter and number and
pump model number to make sure correct head curve is being used.

C.1.13 Casing Gasket Defective Permitting Internal Leakage (Single-Stage and
Multistage Pumps). Replace defective gasket. Check manufacturer’s drawing to see
whether gasket is required.

C.1.14 Pressure Gauge Is on Top of Pump Casing. Place gauges in correct location.

C.1.15 Incorrect Impeller Adjustment (Vertical Shaft Turbine-Type Pump Only).
Adjust impellers according to manufacturer’s instructions.

C.1.16 Impellers Locked. For vertical shaft turbine-type pumps, raise and lower impellers
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by the top shaft adjusting nut. If this adjustment is not successful, follow the manufacturer’s
instructions.

For horizontal split-case pumps, remove upper case and locate and eliminate obstruction.

C.1.17 Pump Is Frozen. Provide heat in the pump room. Disassemble pump and remove ice
as necessary. Examine parts carefully for damage.

C.1.18 Pump Shaft or Shaft Sleeve Scored, Bent, or Worn. Replace shaft or shaft sleeve.

C.1.19 Pump Not Primed. If a pump is operated without water in its casing, the wearing
rings are likely to seize. The first warning is a change in pitch of the sound of the driver. Shut
down the pump.

For vertical shaft turbine-type pumps, check water level to determine whether pump bowls
have proper submergence.

C.1.20 Seal Ring Improperly Located in Stuffing Box, Preventing Water from
Entering Space to Form Seal. Loosen gland swing bolt and remove stuffing box gland
halves along with the water-seal ring and packing. Replace, putting seal ring in proper
location.

C.1.21 Excess Bearing Friction Due to Lack of Lubrication, Wear, Dirt, Rusting,
Failure, or Improper Installation. Remove bearings and clean, lubricate, or replace as
necessary.

C.1.22 Rotating Element Binds Against Stationary Element. Check clearances and
lubrication and replace or repair the defective part.

C.1.23 Pump and Driver Misaligned. Shaft running off center because of worn bearings or
misalignment. Align pump and driver according to manufacturer’s instructions. Replace
bearings according to manufacturer’s instructions.

C.1.24 Foundation Not Rigid. Tighten foundation bolts or replace foundation if necessary.

C.1.25 Engine-Cooling System Obstructed. Heat exchanger or cooling water systems too
small. Cooling pump faulty. Remove thermostats. Open bypass around regulator valve and
strainer. Check regulator valve operation. Check strainer. Clean and repair if necessary.
Disconnect sections of cooling system to locate and remove possible obstruction. Adjust
engine-cooling water-circulating pump belt to obtain proper speed without binding.
Lubricate bearings of this pump.

If overheating still occurs at loads up to 150 percent of rated capacity, contact pump or
engine manufacturer so that necessary steps can be taken to eliminate overheating.

C.1.26 Faulty Driver. Check electric motor, internal combustion engine, or steam turbine,
in accordance with manufacturer’s instructions, to locate reason for failure to start.

C.1.27 Lack of Lubrication. If parts have seized, replace damaged parts and provide
proper lubrication. If not, stop pump and provide proper lubrication.

C.1.28 Speed Too Low. For electric motor drive, check that rated motor speed corresponds
to rated speed of pump, voltage is correct, and starting equipment is operating properly.
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Low frequency and low voltage in the electric power supply prevent a motor from running at
rated speed. Low voltage can be due to excessive loads and inadequate feeder capacity or
(with private generating plants) low generator voltage. The generator voltage of private
generating plants can be corrected by changing the field excitation. When low voltage is from
the other causes mentioned, it can be necessary to change transformer taps or increase feeder
capacity.

Low frequency usually occurs with a private generating plant and should be corrected at the
source. Low speed can result in older type squirrel-cage-type motors if fastenings of copper
bars to end rings become loose. The remedy is to weld or braze these joints.

For steam turbine drive, check that valves in steam supply pipe are wide open; boiler steam
pressure is adequate; steam pressure is adequate at the turbine; strainer in the steam supply
pipe is not plugged; steam supply pipe is of adequate size; condensate is removed from steam
supply pipe, trap, and turbine; turbine nozzles are not plugged; and setting of speed and
emergency governor is correct.

For internal combustion engine drive, check that setting of speed governor is correct; hand
throttle is opened wide; and there are no mechanical defects such as sticking valves, timing
off, or spark plugs fouled, and so forth. The latter can require the services of a trained
mechanic.

C.1.29 Wrong Direction of Rotation. Instances of an impeller turning backward are rare
but are clearly recognizable by the extreme deficiency of pump delivery. Wrong direction of
rotation can be determined by comparing the direction in which the flexible coupling is
turning with the directional arrow on the pump casing.

With polyphase electric motor drive, two wires must be reversed; with dc driver, the
armature connections must be reversed with respect to the field connections. Where two
sources of electrical current are available, the direction of rotation produced by each should
be checked.

C.1.30 Speed Too High. See that pump- and driver-rated speed correspond. Replace
electric motor with one of correct rated speed. Set governors of variable-speed drivers for
correct speed. Frequency at private generating stations can be too high.

C.1.31 Rated Motor Voltage Different from Line Voltage. For example, a 220- or 440-V
motor on 208- or 416-V line. Obtain motor of correct rated voltage or larger size motor.

C.1.32 Faulty Electric Circuit, Obstructed Fuel System, Obstructed Steam Pipe, or
Dead Battery. Check for break in wiring open switch, open circuit breaker, or dead battery.
If circuit breaker in controller trips for no apparent reason, make sure oil is in dash pots in
accordance with manufacturer’s specifications. Make sure fuel pipe is clear, strainers are
clean, and control valves open in fuel system to internal combustion engine. Make sure all
valves are open and strainer is clean in steam line to turbine.

C.2 Warning.

Chapters 6 and 7 of NFPA 20, Standard for the Installation of Stationary Pumps for Fire
Protection, include electrical requirements that discourage the installation of disconnect
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means in the power supply to electric motor—driven fire pumps. This requirement is intended
to ensure the availability of power to the fire pumps. When equipment connected to those
circuits is serviced or maintained, the employee can have unusual exposure to electrical and
other hazards. It can be necessary to require special safe work practices and special
safeguards, personal protective clothing, or both.

C.3 Maintenance of Fire Pump Controllers After a Fault Condition.

C.3.1 Introduction. In a fire pump motor circuit that has been properly installed,
coordinated, and in service prior to the fault, tripping of the circuit breaker or the isolating
switch indicates a fault condition in excess of operating overload.

It is recommended that the following general procedures be observed by qualified personnel
in the inspection and repair of the controller involved in the fault. These procedures are not
intended to cover other elements of the circuit, such as wiring and motor, which can also
require attention.

C.3.2 Caution. All inspections and tests are to be made on controllers that are de-energized
at the line terminal, disconnected, locked out, and tagged so that accidental contact cannot
be made with live parts and so that all plant safety procedures will be observed.

C.3.2.1 Enclosure. Where substantial damage to the enclosure, such as deformation,
displacement of parts, or burning has occurred, replace the entire controller.

C.3.2.2 Circuit Breaker and Isolating Switch. Examine the enclosure interior, circuit
breaker, and isolating switch for evidence of possible damage. If evidence of damage is not
apparent, the circuit breaker and isolating switch can continue to be used after closing the
door.

If there is any indication that the circuit breaker has opened several short-circuit faults, or if
signs of possible deterioration appear within either the enclosure, circuit breaker, or isolating
switch (e.g., deposits on surface, surface discoloration, insulation cracking, or unusual toggle
operation), replace the components. Verify that the external operating handle is capable of
opening and closing the circuit breaker and isolating switch. If the handle fails to operate the
device, this would also indicate the need for adjustment or replacement.

C.3.2.3 Terminals and Internal Conductors. Where there are indications of arcing
damage, overheating, or both, such as discoloration and melting of insulation, replace the
damaged parts.

C.3.2.4 Contactor. Replace contacts showing heat damage, displacement of metal, or loss
of adequate wear allowance of the contacts. Replace the contact springs where applicable. If
deterioration extends beyond the contacts, such as binding in the guides or evidence of
insulation damage, replace the damaged parts or the entire contactor.

C.3.2.5 Return to Service. Before returning the controller to service, check for the
tightness of electrical connections and for the absence of short circuits, ground faults, and
leakage current.

Close and secure the enclosure before the controller circuit breaker and isolating switch are
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energized. Follow operating procedures on the controller to bring it into standby condition.

Annex D Obstruction Investigation

This annex is not a part of the requirements of this NFPA document but is included for
informational purposes only.

D.1

For effective control and extinguishment of fire, automatic sprinklers should receive an
unobstructed flow of water. Although the overall performance record of automatic sprinklers
has been very satisfactory, there have been numerous instances of impaired efficiency
because sprinkler piping or sprinklers were plugged with pipe scale, corrosion products,
including those produced by microbiologically influenced corrosion, mud, stones, or other
foreign material. If the first sprinklers to open in a fire are plugged, the fire in that area
cannot be extinguished or controlled by prewetting of adjacent combustibles. In such a
situation, the fire can grow to an uncontrollable size, resulting in greater fire damage and
excessive sprinkler operation and even threatening the structural integrity of the building,
depending on the number of plugged sprinklers and fire severity.

Keeping the inside of sprinkler system piping free of scale, silt, or other obstructing material
is an integral part of an effective loss prevention program.

D.2 Obstruction Sources.

D.2.1 Pipe Scale. Loss studies have shown that dry pipe sprinkler systems are involved in
the majority of obstructed sprinkler fire losses. Pipe scale was found to be the most frequent
obstructing material (it is likely that some of the scale was composed of corrosion products,
including those produced by microbiologically influenced corrosion). Dry pipe systems that
have been maintained wet and then dry alternately over a period of years are particularly
susceptible to the accumulation of scale. Also, in systems that are continuously dry,
condensation of moisture in the air supply can result in the formation of a hard scale,
microbiological materials, and corrosion products along the bottom of the piping. When
sprinklers open, the scale is broken loose and carried along the pipe, plugging some of the
sprinklers or forming obstructions at the fittings.

D.2.2 Careless Installation or Repair. Many obstructions are caused by careless workers
during installation or repair of yard or public mains and sprinkler 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.

D.2.3 Raw Water Sources. Materials can be sucked up from the bottoms of rivers, ponds,
or open reservoirs by fire pumps with poorly arranged or inadequately screened intakes and
then forced into the 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, also are common.
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D.2.4 Biological 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

approximately 9 mm to 11 mm (% in. to s in.) across the shell in 1 year and up to 54 mm
(2% in.) and larger by the sixth year. 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 while still small clams. They then attach themselves to the pipe and feed on bacteria or
algae that pass through.

Originally brought to Washington state from Asia in the 1930s, the clams have spread
throughout at least 33 states and possibly are present in every state. River areas reported to
be highly infested include the Ohio River, Tennessee River Valley, Savannah River (S.
Carolina), Altamaha River (Georgia), Columbia River (Washington), and Delta-Mendota
Canal (California).

D.2.5 Sprinkler Calcium Carbonate Deposits. Natural fresh waters contain dissolved
calcium and magnesium salts in varying concentrations, depending on the sources and
location of the water. If the concentration of these salts is high, the water is considered hard.
A thin film composed largely of calcium carbonate, CaCOj3, affords some protection against

corrosion where hard water flows through the pipes. However, hardness is not the only
factor to determine whether a film forms. The ability of CaCOj5 to precipitate on the metal

pipe surface also depends on the water’s total acidity or alkalinity, the concentration of
dissolved solids in the water, and its pH. In soft water, no such film can form.

In automatic sprinkler systems, the calcium carbonate scale formation tends to occur on the
more noble metal in the electrochemical series, which is copper, just as corrosion affects the
less noble metal, iron. Consequently, scale formation naturally forms on sprinklers, often
plugging the orifice. The piping itself could be relatively clear. This type of sprinkler
obstruction cannot be detected or corrected by normal flushing procedures. It can only be
found by inspection of sprinklers in suspected areas and then removed.

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 treatment directly from wells or surface water in areas that have very hard water.
These areas generally include the Mississippi basin west of the Mississippi River and north of
the Ohio River, the rivers of Texas and the Colorado basin, and other white areas in Figure
D.2.5(a). (The water of the Great Lakes is only moderately hard.)

Within individual plants, the sprinklers most likely to have deposits are located as follows:
(1) In wet systems only.

(2) In high temperature areas, except where water has unusually high pH /see Figure
D.2.5(b)]. High temperature areas include those near dryers, ovens, and skylights or
at roof peaks.

3) In old sprinkler systems that are frequently drained and refilled.
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(4)  Inpendent sprinklers that are located away from air pockets and near convection
currents.

N,
%
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FIGURE D.2.5(a) Map of Hard Water Areas. (Courtesy of Cast Iron Pipe Research

Association.)
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FIGURE D.2.5(b) Scale Deposition as a Function of the Alkalinity/pH Ratio.

D.2.6 Microbiologically Influenced Corrosion (MIC). The most common biological
growths in sprinkler system piping are those formed by microorganisms, including bacteria
and fungi. These microbes produce colonies (also called biofilms, slimes) containing a variety
of types of microbes. Colonies form on the surface of wetted pipe in both wet and dry
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systems. Microbes also deposit iron, manganese, and various salts onto the pipe surface,
forming discrete deposits (also termed nodules, tubercles, and carbuncles). These deposits
can cause obstruction to flow and dislodge causing plugging of fire sprinkler components.
Subsequent under-deposit pitting can also result in pinhole leaks.

Microbiologically influenced corrosion (MIC) is corrosion influenced by the presence and
activities of microorganisms. MIC almost always occurs with other forms of corrosion
(oxygen corrosion, crevice corrosion, and under-deposit corrosion). MIC starts as microbial
communities (also called biofilms, slimes) growing on the interior surface of the wetted
sprinkler piping components in both wet and dry systems. The microbial communities contain
many types of microbes, including slime formers, acid-producing bacteria, iron-depositing
bacteria, and sulfate-reducing bacteria, and are most often introduced into the sprinkler
system from the water source. The microbes deposit iron, manganese, and various salts onto
the pipe surface, forming discrete deposits (also termed nodules, tubercles, and carbuncles).
These deposits can cause obstruction to flow and dislodge, causing plugging of fire sprinkler
components. MIC is most often seen as severe pitting corrosion occurring under deposits.
Pitting is due to microbial activities such as acid production, oxygen consumption, and
accumulation of salts. Oxygen and salts, especially chloride, can greatly increase the severity
of MIC and other forms of corrosion.

In steel pipe, MIC is most often seen as deposits on the interior surface of the pipes. The
deposits may be orange, red, brown, black, and white (or combinations thereof), depending
on local conditions and water chemistry. The brown, orange, and red forms are most
common in oxygenated portions of the system and often contain oxidized forms of iron and
other materials on the outside, with reduced (blacker) corrosion products on the inside.
Black deposits are most often in smaller diameter piping farther from the water source and
contain reduced forms (those with less oxygen) of corrosion products. White deposits often
contain carbonate scales.

MIC of copper and copper alloys occurs as discrete deposits of smaller size, which are green
to blue in color. Blue slimes may also be produced in copper piping or copper components
(e.g., brass heads).

MIC is often first noticed as a result of pinhole leaks after only months to a few years of
service. Initial tests for the presence of MIC should involve on-site testing for microbes and
chemical species (iron, pH, oxygen) important in MIC. This information is also very
important in choosing treatment methods. These tests can be done on water samples from
source waters and various locations in the sprinkler system (e.g., main drain, inspector’s test
valve). Confirmation of MIC can be made by examination of interior of pipes for deposits
and under-deposit corrosion with pit morphology consistent with MIC (cup-like pits within
pits and striations).

The occurrence and severity of MIC is enhanced by the following:

(1)  Using untreated water to test and fill sprinkler piping. This is made worse by leaving
the water in the system for long periods of time.

(2) Introduction of new and untreated water containing oxygen, microbes, salts, and
nutrients into the system on a frequent basis (during repair, renovation, and/or
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frequent flow tests).

(3)  Leaving dirt, debris, and especially oils, pipe joint compound, and so forth in the
piping. These provide nutrients and protection for the microbes, often preventing
biocides and corrosion inhibitors from reaching the microbes and corrosion sites.

Once the presence of MIC has been confirmed, the system should be assessed to determine
the extent and severity of MIC. Severely affected portions should be replaced or cleaned to
remove obstructions and pipe not meeting minimal mechanical specifications.

D.3 Investigation Procedures.

If unsatisfactory conditions are observed as outlined in Section 13.2, investigations should be
made to determine the extent and severity of the obstructing material. From the fire
protection system plan, determine the 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 the fire pump suction supply and screening arrangements. If necessary, have the
suction cleaned before using the pump in tests and flushing operations. Gravity tanks should
be inspected internally with the exception of steel tanks that have been recently cleaned and
painted. If possible, have the tank drained and determine whether loose scale is on the shell
or if sludge or other obstructions are on the tank bottom. Cleaning and repainting could be in
order, particularly if it has not been done within the previous 5 years.

Investigate yard mains first, then sprinkler systems.

Where fire protection control valves are closed during investigation procedures, the fire
protection impairment precautions outlined in Chapter 14 should be followed.

Large quantities of water are needed for investigation and for flushing. It is important to plan
the safest means of disposal in advance. Cover stock and machinery susceptible to water
damage and keep equipment on hand for mopping up any accidental discharge of water.

D.3.1 Investigating Yard Mains. Flow water through yard hydrants, preferably near the
extremes of selected mains, to determine whether mains contain obstructive material. It is
preferable to connect two lengths of 65-mm (2'2-in.) hose to the hydrant. Attach burlap bags
to the 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 the condition of the main
being investigated. If there are several water supply sources, 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.

If obstructive material is found, all mains should be flushed thoroughly before investigating
the sprinkler systems. (See D.5.)

D.3.2 Investigating Sprinkler Systems. Investigate dry systems first. Tests on several
carefully selected, representative systems usually are sufficient to indicate general conditions
throughout the plant. If, however, preliminary investigations indicate the presence of
obstructing material, this justifies investigating all systems (both wet and dry) before
outlining needed flushing operations. Generally, the system can be considered reasonably free
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of obstructing material, provided the following conditions apply:

(1) Less than Y5 cup of scale is washed from the cross mains.

(2) Scale fragments are not large enough to plug a sprinkler orifice.

(3) A full, unobstructed flow is obtained from each branch line checked.

Where other types of foreign material are found, judgment should be used before considering
the system unobstructed. Obstruction potential is based on the physical characteristics and
source of the foreign material.

In selecting specific systems or branch lines for investigation, the following should be
considered:

(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 flow
shows material in the main

Tests should include flows through 65-mm (2'5-in.) fire hose directly from cross mains /see
Figure D.3.2(a) and Figure D.3.2(b)] and flows through 40-mm (1%2-in.) hose from
representative branch lines. Two or three branch lines per system is a representative number
of branch lines where investigating for scale accumulation. If significant scale is found,
investigation of additional branch lines is warranted. Where investigating for foreign material
(other than scale), the number of branch lines needed for representative sampling is
dependent on the source and characteristic of the foreign material.

If provided, fire pumps should be operated for the large line flows, since 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 continued until the water clears (i.e., a
minimum of 2 to 3 minutes at full flow for sprinkler mains). This is likely to be sufficient to
indicate the condition of the piping interior.

FIGURE D.3.2(a) Replacement of Elbow at End of Cross Main with a Flushing
Connection Consisting of a 50-mm (2-in.) Nipple and Cap.
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FIGURE D.3.2(b) Connection of 65-mm (21/5-in.) Hose Gate Valve with a 50-mm
(2-in.) Bushing and Nipple and Elbow to 50-mm (2-in.) Cross Main.

D.3.3 Investigating Dry Pipe Systems. Flood dry pipe systems one or two days before
obstruction investigations to soften pipe scale and deposits. After selecting the test points of
a dry pipe system, close the main control valve and drain the system. Check the piping
visually with a flashlight while it is being dismantled. Attach hose valves and 40-mm (1’%-in.)
hose to the ends of the lines to be tested, shut the valves, have air pressure restored on the
system, and reopen the control valve. Open the hose valve on the end branch line, allowing
the system to trip in simulation of normal action. Any obstructions should be cleared from
the branch line before proceeding with further tests.

After flowing the small end line, shut its hose valve and test the feed or cross main by
discharging water through a 65-mm (2'%-in.) fire hose, collecting any foreign material in a
burlap bag.

After the test, the dry pipe valve should be cleaned internally and reset. Its control valve
should be locked open and a drain test performed.

D.3.4 Investigating Wet Pipe Systems. Testing of wet systems is similar to that of dry
systems, except that the system should be drained after closing the control valve to permit
installation of hose valves for the test. Slowly reopen the control valve and make a small
hose flow as specified for the branch line, followed by the 65-mm (2'2-in.) hose flow for the
Cross main.

In any case, if lines become plugged during the tests, piping should be dismantled and
cleaned, the extent of plugging noted, and a clear flow obtained from the branch line before
proceeding further.

Perform similar tests on representative systems to indicate the general condition of the wet
systems throughout the plant, keeping a detailed record of the procedures performed.

D.3.5 Other Obstruction Investigation Methods. Other obstruction investigation
methods, such as technically proven ultrasonic and X-ray examination, have been evaluated
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and if applied correctly, are successful at detecting obstructions.

The sources of the obstructing material should be determined and steps taken to prevent
further entrance of such material. This entails work such 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.

D.4 Obstruction Prevention Program.
D.4.1 Dry Pipe and Preaction Systems — Scale.

(1) Dry pipe and preaction systems using noncoated ferrous piping should be thoroughly
investigated for obstruction from corrosion after they have been in service for 15
years, 25 years, and every 5 years thereafter.

(2)  Dry pipe systems with noncoated ferrous piping should be kept on air year-round,
rather than on air and water alternately, to inhibit formation of rust and scale.

3) Piping that has been galvanized internally for new dry pipe and preaction sprinkler
system installations should be used. Fittings, couplings, hangers, and other
appurtenances are not required to be galvanized. Copper or stainless steel piping also
is permitted.

D.4.2 Flushing Connections. Sprinkler systems installed in accordance with recent editions
of NFPA 13, Standard for the Installation of Sprinkler Systems, should have provisions for
flushing each cross main. Similarly, branch lines on gridded systems should be capable 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.

D.4.3 Suction Supplies.

(1) Screen pump suction supplies and screens should be maintained. Connections from
penstocks should be equipped with strainers or grids, unless the penstock inlets
themselves are so equipped. Pump suction screens of copper or brass wire tend to
promote less aquatic growth.

(2) Extreme care should be used to prevent material from entering the suction piping
when cleaning tanks and open reservoirs. Materials removed from the interior of
gravity tanks during cleaning should not be allowed to enter the discharge pipe.

3) Small mill ponds could need periodic dredging where weeds and other aquatic
growth are inherent.

D.4.4 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 controls can be difficult to achieve in fire protection systems.

D.4.5 Calcium Carbonate. For localities suspected of having hard water, sample sprinklers
should be removed and inspected yearly. Section D.2.5 outlines sprinkler locations prone to
the accumulation of deposits where hard water is a problem. Sprinklers found with deposits
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should be replaced and adjacent sprinklers should be checked.

D.4.6 Zebra Mussels. Several means of controlling the zebra mussel are being studied,
including molluscides, chlorines, ozone, shell strainers, manual removal, robotic cleaning,
water jetting, line pigging, sonic pulses, high-voltage electrical fields, and thermal
backwashing. It is believed that these controls might need to be applied only during
spawning periods when water temperatures are 14°C to 16°C (57°F to 61°F) and veligers are
present. Several silicon grease-based coatings also are being investigated for use within
piping systems.

While it appears that the use of molluscides could provide the most effective means of
controlling the mussel, these chemicals are costly. It is believed that chlorination is the best
available short-term treatment, but there are problems associated with the use of chlorine,
including strict Environmental Protection Agency regulations on the release of chlorine into
lakes and streams. The use of nonselective poison, such as chlorine, in the amounts necessary
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 protection systems,
control measures should be applied at the water source, instead of within the piping system.
Effective controls for growth of the zebra mussel within fire protection systems include the
following:

(1) Selecting a water source that is not subject to infestation. This could include well
water or potable or pretreated water.

(2)  Implementing a water treatment program that includes biocides or elevated pH, or
both.

3) Implementing a water treatment program to remove oxygen, which ensures control
of biological growth within piping.

4) Relying on a tight system approach to deny oxygen and nutrients that are necessary
to support growth.

D.5 Flushing Procedures.

D.5.1 Yard Mains. Yard mains should be flushed thoroughly before flushing any 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
through each single line. A velocity of at least 3 m/sec (10 ft/sec) is necessary for scouring
the pipe and for lifting foreign material to an aboveground flushing outlet. Use the flow
specified in Table D.5.1 or the maximum flow available for the size of the yard main being
flushed.

Connections from the yard piping to the 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 can
create sufficient velocity in a 6-in. (150-mm) main to move small obstructing material, the
restricted waterway of the globe valve usually found on a sprinkler drain might not allow
stones and other large objects to pass. If the presence of large size material is suspected, a
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larger outlet is 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 also can be flushed through a temporary Siamese fitting attached to the
riser connection before the sprinkler system is installed. [See Figure D.5.1.]

. . .4 Flanged reducing elbow

F'j”éﬂs'famr | 150 mm x 100 mm (6 in. x 4 in.)
200 mm = 100 mm (8 in. = 4 in.)

{lemporary)

G5-mm (2:-in)
fire hosa

flow through
apen hose butts

I'\_‘r’ or fire department
connection with
clappers ramoved, or
100-mm (4-in.) tee with

Underground | (permanent) g5 mm {2%-in)
mains hose connactions
FIGURE D.5.1 Arrangement for Flushing Branches from Underground Mains to
Sprinkler Risers.
Table D.5.1 Flushing Rates to Accomplish Flow of 1(
Steel Copper
Pipe SCH SCH XL K L
Size 10 (gpm) 40 (gpm) (gpm) (gpm) (gpm)
7 — — — 14 15
1 29 24 30 24 26
1V4 51 47 52 38 39
1% 69 63 70 54 55
2 114 105 114 94 96
2% 170 149 163 145 149
3 260 230 251 207 212
4 449 396 — 364 373
5 686 623 — 565 582
6 989 880 — 807 836
8 1665 1560 — 1407 1460
10 2632 2440 — 2185 2267
12 — 3520 — — —

For ST units: 1 gpm = 3.785 L/min.

D.5.2 Sprinkler Piping. Two methods commonly are used for flushing sprinkler piping:

(1) The hydraulic method
(2)  The hydropneumatic method

The hydraulic method consists of flowing water from the yard mains, sprinkler risers, feed
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mains, cross mains, and branch lines, respectively, in the same direction in which water
would flow during a fire.

The hydropneumatic method uses special equipment and compressed air to blow a charge of
about 114 dm3 (30 gal) of water from the ends of branch lines back into feed mains and
down the riser, washing the foreign material out of an opening at the base of the riser.

The choice of method depends on conditions at the individual plant and the type of material
installed. If examination indicates the presence of loose sand, mud, or moderate amounts of
pipe scale, the piping generally can be flushed satisfactorily by the hydraulic method. Where
the material is more difficult to remove and available water pressures are too low for
effective scouring action, the hydropneumatic method generally is 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 the walls of
the piping, the pipe needs to be dismantled and cleaned by rodding or other means.

Dry pipe systems should be flooded one or two days before flushing to soften pipe scale and
deposits.

Successful flushing by either the hydraulic or hydropneumatic 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 D.5.1.

Where flushing a branch line through the end pipe, sufficient water should be discharged to
scour the largest pipe in the branch line. Lower rates of flow can reduce the efficiency of the
flushing operation. To establish the recommended flow, remove the small end piping and
connect the hose to a larger section, if necessary.

Where pipe conditions indicate internal or external corrosion, a section of the pipe affected
should be cleaned thoroughly to determine whether the walls of the pipe have seriously
weakened. Hydrostatic testing should be performed as outlined in NFPA 13, Standard for
the Installation of Sprinkler Systems.

Pendent sprinklers should be removed and inspected until it is reasonably certain that 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 flushed.

D.5.3 Hydraulic Method. After the yard mains have been thoroughly cleaned, flush risers,
feed mains, cross mains, and finally the branch lines. In multistory buildings, systems should
be flushed by starting at the lowest story and working up. Branch line flushing in any story
can immediately follow the flushing of feed and cross mains in that story, allowing one story
to be completed at a time. Following this sequence prevents drawing obstructing material
into the interior piping.

To flush risers, feed mains, and cross mains, attach 65-mm (2'2-in.) hose gate valves to the
extreme ends of these lines /see Figure D.5.3]. Such valves usually can be procured from the
manifold of fire pumps or hose standpipes. As an alternative, an adapter with 65-mm
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(2'2-in.) 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 flushing connection. To prevent
kinking of the hose and to obtain maximum flow, an elbow usually should be installed
between the end of the sprinkler pipe and the hose gate valve. Attach the valve and hose so
that no excessive strain will be placed on the threaded pipe and fittings. Support hose lines

properly.

Two flexible connections with

Mipple and cap short nipple between
i ; \ MNipple and cap
. orth cross main—._ i
=] 1 i 1 B 4 Al
Branch
line —__ |
® d e N

South cross main Nipple and cap

FIGURE D.5.3 Gridded Sprinkler System Piping.

Where feed and cross mains and risers contain pipe 100 mm, 125 mm, and 150 mm (4 in., 5
in., and 6 in.) in diameter, it could be necessary to use a Siamese with two hose connections
to obtain sufficient flow to scour this larger pipe.

Flush branch lines after feed and cross mains have been thoroughly cleared. Equip the ends
of several branch lines with gate valves, and flush individual lines of the group consecutively.
This eliminates the need for shutting off and draining the sprinkler system to change a single
hose line. The hose should be 40 mm (1’2 in.) in diameter and as short as practicable. Branch
lines can be permitted to be flushed in any order that expedites the work.

Branch lines also may be permitted to be flushed through pipe 40 mm (1'% in.) in diameter or
larger while extended through a convenient window. If pipe is used, 45-degree fittings
should be provided at the ends of branch lines. Where flushing branch lines, hammering the
pipes is an effective method of moving obstructions.

Figure D.5.3 shows a typical gridded piping arrangement prior to flushing. The flushing
procedure is as follows:

(1) Disconnect all branch lines and cap all open ends.

(2) Remove the cap from the east end of the south cross main, flush the main, and
replace the cap.

3) Remove the cap from branch line 1, flush the line, and replace the cap.

4) Repeat step (3) for the remaining branch lines.
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(5)  Reconnect enough branch lines at the west end of the system so that the aggregate
cross-sectional area of the branch lines approximately equals the area of the north
cross main. For example, three 32-mm (1%-in.) branch lines approximately equal a
65-mm (2/%-1in.) cross main. Remove the cap from the east end of the north cross
main, flush the main, and replace the cap.

(6) Disconnect and recap the branch lines. Repeat step (5), but reconnect branch lines at
the east end of the system and flush the north cross main through its west end.

(7) Reconnect all branch lines and recap the cross main. Verify that the sprinkler control
valve is left in the open and locked position.

D.5.4 Hydropneumatic Method. The apparatus used for hydropneumatic flushing consists
of a hydropneumatic machine, a source of water, a source of compressed air, 25-mm (1-in.)
rubber hose for connecting to branch lines, and 65-mm (2'%-in.) hose for connecting to cross
mains.

The hydropneumatic machine [see Figure D.5.4(a)] consists of a 114-dm3 (4-ft3) (30-gal)
water tank mounted over a 700-dm3 (25-1t3) (185-gal) compressed air tank. The compressed
air tank is connected to the top of the water tank through a 50-mm (2-in.) lubricated plug
cock. The bottom of the water tank is connected through hose to a suitable water supply.
The compressed air tank is connected through suitable air hose to either the plant air system
or a separate air compressor.
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Lubricated plug cocks

Pipe connection between air and watar tanks (This connection is

open whan flushing sprinkler system. )

3 Air pressure gauge

4 25-mm (1-in.) rubber hose (air type) (Used to flush sprinkler branch
lines.)

5 Hose connected to source of water (Used to fill water tank.)

& Hose connected to ample source of compressad air (Used to supply
air tank.)

7 Water tank overflow hose

B &5-mm (2!%-in.) pipe connection [Whera flushing large interior piping,
connect woven jacket fire hose here and close 25-mm (1-in.) plug
cock hose connaction (4) used for flushing sprinkler branch lines.)

9 Air tank drain valve

FIGURE D.5.4(a) Hydropneumatic Machine.

M) =k

To flush the sprinkler piping, the water tank is filled with water, the pressure is raised to 6.9
bar (100 psi) in the compressed air tank, and the plug cock between tanks is opened to put
air pressure on the water. The water tank is connected by hose to the sprinkler pipe to be
flushed. The lubricated plug cock on the discharge outlet at the bottom of the water tank
then is snapped open, allowing the water to be “blown” through the hose and sprinkler pipe
by the compressed air. The water tank and air tank should be recharged after each blow.

Outlets for discharging water and obstructing material from the sprinkler system should be
arranged. With the clappers of dry pipe valves and alarm check valves on their seats and
cover plates removed, sheet metal fittings can be used for connection to 65-mm (2/2-in.)
hose lines or for discharge into a drum [maximum capacity per blow is approximately 114
dm3 (30 gal)]. If the 50-mm (2-in.) riser drain is to be used, the drain valve should be
removed and a direct hose connection made. For wet pipe systems with no alarm check
valves, the riser should be taken apart just below the drain opening and a plate inserted to
prevent foreign material from dropping to the base of the riser. Where dismantling of a
section of the riser for this purpose is impractical, the hydropneumatic method should not be
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used.

Before starting a flushing job, each sprinkler system to be cleaned should be studied and a
schematic plan prepared showing the order of the blows.

To determine that the piping is clear after it has been flushed, representative branch lines and
cross mains should be investigated, using both visual examination and sample flushings.

(1)  Branch Lines. With the yard mains already flushed or known to be clear, the sprinkler
branch lines should be flushed next. The order of cleaning individual branch lines
should be laid out carefully if an effective job is to be done. In general, the branch
lines should be flushed starting with the branch closest to the riser and working
toward the dead end of the cross main. /See Figure D.5.4(b).] The order for flushing
the branch lines is shown by the circled numerals. In this example, the southeast
quadrant is flushed first, then the southwest, followed by the northeast, and, finally,
the northwest. Air hose 25 mm (1 in.) in diameter is used to connect the machine
with the end of the branch line being flushed. This hose air pressure should be
allowed to drop to 5.9 bar (85 psi) before the valve is closed. The resulting short slug
of water experiences less friction loss and a higher velocity and, therefore, cleans
more effectively than if the full 114 dm3 (30 gal) of water were to be used. One blow
is made for each branch line.

(2)  Large Piping. Where flushing cross mains, fill the water tank completely and raise the
pressure in the air receiver to 6.9 bar (690 kPa) (100 psi). Connect the machine to
the end of the cross main to be flushed with no more than 15.2 m (50 ft) of 65-mm
(2'2-in.) hose. After opening the valve, allow air pressure in the machine to drop to
zero (0). Two to six blows are necessary at each location, depending on the size and
length of the main. In Figure D.5.4(b), the numerals in squares indicate the location
and order of the cross main blows. Since the last branch line blows performed were
located west of the riser, clean the cross main located 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 again at 38, then again at 39, alternating in this manner until the
required number of blows has been made at each location.

3) Where flushing cross mains and feed mains, arrange the work so that the water
passes through a minimum of right-angle bends. In Figure D.5.4(b), blows at 38
should be adequate to flush the cross mains back to the riser. Do not attempt to clean
the cross main from location A to the riser by backing out branch line 16 and
connecting the hose to the open side of the tee. If this were to be done, a
considerable portion of the blow would pass northward up the 76-mm (3-in.) line
supplying branches 34 to 37, and the portion passing eastward to the riser could be
ineffective. Where the size, length, and condition of cross mains necessitate blowing
from a location corresponding to location A, the connection should be made directly
to the cross main corresponding to the 90-mm (3'2-in.) pipe so that the entire flow
travels to the riser. Where flushing through a tee, always flush the run of the tee after
flushing the branch. Note the location of blows 35, 36, and 37 in Figure D.5.4(b).
Gridded systems can be flushed in a similar fashion. With branch lines disconnected
and capped, begin flushing the branch line closest to the riser (branch line 1 in Figure
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D.5.3), working toward the most remote line. Then flush the south cross main in
Figure D.5.3 by connecting the hose to the east end. Flushing the north cross main
involves connecting the hose to one end while discharging to a safe location from the
other end.
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FIGURE D.5.4(b) Schematic Diagram of Sprinkler System Showing Sequence to Be
Followed Where Hydropneumatic Method Is to Be Utilized.

Annex E Informational References

E.1 Referenced Publications.

The following documents or portions thereof are referenced within this standard for
informational purposes only and are thus not part of the requirements of this document
unless also listed in Chapter 2.

E.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, 1999 edition.

NFPA 20, Standard for the Installation of Stationary Pumps for Fire Protection, 1999
edition.

NFPA 72®, National Fire Alarm Code®, 1999 edition.
NFPA 780, Standard for the Installation of Lightning Protection Systems, 2000 edition.
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E.1.2 Other Publications.

E.1.2.1 ASTM Publication. American Society for Testing and Materials, 100 Barr Harbor
Drive, West Conshohocken, PA 19428-2959.

ASTM E 380, Standard for Metric Practice, 1993.

E.1.2.2 AWWA Publications. American Water Works Association, 6666 West Quincy
Avenue, Denver, CO 80235.

AWWA D102, Standard for Coating Steel Water-Storage Tanks, 1997.
AWWA, Manual of Water Supply Practices — M42 Steel Water-Storage Tanks, 1998.

E.1.2.3 Hydraulic Institute Publication. Hydraulic Institute, 1230 Keith Building,
Cleveland, OH 44115.

Hydraulic Institute Standards for Centrifugal, Rotary and Reciprocating Pumps, 14th
edition, 1983.

E.1.2.4 SSPC Publication. Society of Protective Coatings, 40 24th Street, Pittsburgh, PA
15222.

Systems and Specifications, Steel Structures Painting Manual, 1999.

E.2 Informational References.

The following documents or portions thereof are listed here as informational resources only.
They are not a part of the requirements of this document.

E.2.1 NFPA Publication. National Fire Protection Association, 1 Batterymarch Park, P.O.
Box 9101, Quincy, MA 02269-9101.

NFPA 230, Standard for the Fire Protection of Storage, 1999 edition.
E.2.2 Other Publications.

E.2.2.1 AWWA Publication. American Water Works Association, 6666 West Quincy
Avenue, Denver, CO 80235.

AWWA D101, Inspecting and Repairing Steel Water Tanks, Standpipes, Reservoirs, and
Elevated Tanks, for Water Storage, 1986.

E.2.2.2 SSPC Publications. Society of Protective Coatings, 40 24th Street, Pittsburgh, PA
15222.

SSPC Chapter 3, “Special Pre-Paint Treatments,” 1993.
SSPC-PA 1, Shop, Field, and Maintenance Painting, 1991.
SSPC Paint 8, Aluminum Vinyl Paint, 1991.

SSPC Paint 9, White (or Colored) Vinyl Paint, 1995.
SSPC-SP 6, Commercial Blast Cleaning, 1994.
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SSPC-SP 8, Pickling, 1991.
SSPC-SP 10, Near-White Blast Cleaning, 1994.

E.2.2.3 U.S. Government Publications. U.S. Government Printing Office, Washington, DC
20402.

Bureau of Reclamation Specification VR-3.

Federal Specification TT- P-86, Specifications for Vinyl Resin Paint, M-54, 1995.

E.3 References for Extracts.

The following documents are listed here to provide reference information, including title and
edition, for extracts given throughout this standard as indicated by a reference in brackets [ ]
following a section or paragraph. These documents are not a part of the requirements of this
document unless also listed in Chapter 2 for other reasons.

NFPA 13, Standard for the Installation of Sprinkler Systems, 1999 edition.

NFPA 14, Standard for the Installation of Standpipe, Private Hydrant, and Hose Systems,
2000 edition.

NFPA 16, Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray
Systems, 1999 edition.

NFPA 20, Standard for the Installation of Stationary Pumps for Fire Protection, 1999
edition.

NFPA 820, Standard for Fire Protection in Wastewater Treatment and Collection
Facilities, 1999 edition.

NFPA 1141, Standard for Fire Protection in Planned Building Groups, 1998 edition.

Click here to view and/or print an Adobe® Acrobat®
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