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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

NFPA® codes, standards, recommended practices, and guides (“NFPA Standards”), of which the document
contained herein is one, are developed through a consensus standards development process approved by the
American National Standards Institute. This process brings together volunteers representing varied viewpoints
and interests to achieve consensus on fire and other safety issues. While the NFPA administers the process and
establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards.

The NFPA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use
of, or reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as to the accuracy or
completeness of any information published herein.

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of
reasonable care in any given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA
Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with
this document. Any certification or other statement of compliance with the requirements of this document shall
not be attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement.

REVISION SYMBOLS IDENTIFYING CHANGES FROM THE PREVIOUS EDITION

Text revisions are shaded. A Δ before a section number indicates that words within that section were
deleted and a Δ to the left of a table or figure number indicates a revision to an existing table or
figure. When a chapter was heavily revised, the entire chapter is marked throughout with the Δ
symbol. Where one or more sections were deleted, a • is placed between the remaining sections.
Chapters, annexes, sections, figures, and tables that are new are indicated with an N .

Note that these indicators are a guide. Rearrangement of sections may not be captured in the
markup, but users can view complete revision details in the First and Second Draft Reports located in
the archived revision information section of each code at www.nfpa.org/docinfo. Any subsequent
changes from the NFPA Technical Meeting, Tentative Interim Amendments, and Errata are also
located there.

ALERT: THIS STANDARD HAS BEEN MODIFIED BY A TIA OR ERRATA

NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) may
be superseded at any time by the issuance of a new edition, be amended with the
issuance of Tentative Interim Amendments (TIAs), or be corrected by Errata. This

updating considers the then-current and available information on incidents, materials, technologies,
innovations, and methods that develop over time. Therefore, any previous edition may no longer
represent the current NFPA Standard on the subject matter. NFPA encourages the use of the most
current edition of any NFPA Standard [as it may be amended by TIA(s) or Errata]. An official NFPA
Standard at any point in time consists of the current edition of the document, with any issued TIAs and
Errata. Visit the “Codes & Standards” section at www.nfpa.org for more information.

See ALERT
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ADDITIONAL IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

Updating of NFPA Standards

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be aware that these
documents may be superseded at any time by the issuance of a new edition, may be amended with the issuance of Tentative
Interim Amendments (TIAs), or be corrected by Errata. It is intended that through regular revisions and amendments,
participants in the NFPA standards development process consider the then-current and available information on incidents,
materials, technologies, innovations, and methods as these develop over time and that NFPA Standards reflect this
consideration. Therefore, any previous edition of this document no longer represents the current NFPA Standard on the
subject matter addressed. NFPA encourages the use of the most current edition of any NFPA Standard [as it may be amended
by TIA(s) or Errata] to take advantage of current experience and understanding. An official NFPA Standard at any point in
time consists of the current edition of the document, including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or corrected by Errata, visit the
“Codes & Standards” section at www.nfpa.org.

Interpretations of NFPA Standards

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing the
Development of NFPA Standards shall not be considered the official position of NFPA or any of its Committees and shall not
be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to, or asserted in
connection with an NFPA Standard. The users of NFPA Standards bear the sole responsibility for determining the validity of
any such patent rights, as well as the risk of infringement of such rights, and the NFPA disclaims liability for the infringement
of any patent resulting from the use of or reliance on NFPA Standards.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of patents in
American National Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA Standard may require use of an
invention covered by patent rights. NFPA takes no position as to the validity of any such patent rights or as to whether such
patent rights constitute or include essential patent claims under the ANSI Patent Policy. If, in connection with the ANSI Patent
Policy, a patent holder has filed a statement of willingness to grant licenses under these rights on reasonable and
nondiscriminatory terms and conditions to applicants desiring to obtain such a license, copies of such filed statements can be
obtained, on request, from NFPA. For further information, contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulations. NFPA does not, by the
publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in compliance with
applicable laws, and these documents may not be construed as doing so.

Copyrights

NFPA Standards are copyrighted. They are made available for a wide variety of both public and private uses. These include
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the promotion of safe
practices and methods. By making these documents available for use and adoption by public authorities and private users, the
NFPA does not waive any rights in copyright to these documents.

Use of NFPA Standards for regulatory purposes should be accomplished through adoption by reference. The term
“adoption by reference” means the citing of title, edition, and publishing information only. Any deletions, additions, and
changes desired by the adopting authority should be noted separately in the adopting instrument. In order to assist NFPA in
following the uses made of its documents, adopting authorities are requested to notify the NFPA (Attention: Secretary,
Standards Council) in writing of such use. For technical assistance and questions concerning adoption of NFPA Standards,
contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Standards and all requests for information on NFPA procedures
governing its codes and standards development process, including information on the procedures for requesting Formal
Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to NFPA standards during regular
revision cycles, should be sent to NFPA headquarters, addressed to the attention of the Secretary, Standards Council, NFPA, 1
Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email: stds_admin@nfpa.org.

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be viewed at
no cost at www.nfpa.org/docinfo.
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NFPA® 14

Standard for the

Installation of Standpipe and Hose Systems

2024 Edition

This edition of NFPA 14, Standard for the Installation of Standpipe and Hose Systems, was prepared by
the Technical Committee on Standpipes and acted on by the NFPA membership during the 2023
NFPA Technical Meeting held June 22. It was issued by the Standards Council on August 25, 2023,
with an effective date of September 14, 2023, and supersedes all previous editions.

This document has been amended by one or more Tentative Interim Amendments (TIAs) and/or
Errata. See “Codes & Standards” at www.nfpa.org for more information.

This edition of NFPA 14 was approved as an American National Standard on September 14, 2023.

Origin and Development of NFPA 14

This standard dates from 1912, when an initial report was made by the Committee on Standpipe
and Hose Systems. The report was amended in 1914 and adopted by the Association in 1915.
Revisions were adopted in 1917. Additional revisions were submitted by the Committee on Field
Practice and adopted in 1926, 1927, 1931, 1938 (included action by the NFPA Board of Directors),
1941, and 1945. The Committee on Standpipes recommended revisions adopted in 1949, 1952, 1963,
1968, 1969, 1970, 1971, 1973, 1974, 1976, 1978, 1980, 1982, 1985, and 1990.

The 1993 edition of NFPA 14 was a complete reorganization of the document. The “user
friendliness” of NFPA 14 was evaluated, and numerous changes followed. The standard was arranged
to provide for a logical system approach for the design and installation of a standpipe system.

Substantive changes to the 1993 edition were the result of experience with standpipe systems
under fire conditions. Flow rates, pressures, and the specific location of the hose connections were
studied to determine optimum combinations for each factor.

The 1996 edition of NFPA 14 was a continuation of the changes that had been initiated for the
1993 edition.

The 2000 edition of NFPA 14 incorporated requirements for hydrants, hose houses, and master
streams previously contained in NFPA 24, Standard for the Installation of Private Fire Service Mains and
Their Appurtenances. Also included in this revision were test procedures for fire flow testing and
marking of hydrants previously contained in NFPA 291, Recommended Practice for Fire Flow Testing and
Marking of Hydrants.

The 2003 edition was reformatted to conform to the Manual of Style for NFPA Technical Committee
Documents, 2000 edition. Hydraulic calculation requirements were rewritten for clarification, and
requirements for horizontal standpipes were added. Guidance for hydrants, hose houses, and master
streams were deleted as this information was retained by NFPA 13, Standard for the Installation of
Sprinkler Systems, and NFPA 24, Standard for the Installation of Private Fire Service Mains and Their
Appurtenances. Similarly, test procedures for fire flow testing and marking of hydrants were returned
to NFPA 291, Recommended Practice for Fire Flow Testing and Marking of Hydrants; for that reason,
“private hydrant” was removed from the title of NFPA 14.

The 2007 edition included guidance on the use of pressure-regulating devices and roof outlets for
standpipe systems. Related information was extracted from NFPA 13, Standard for the Installation of
Sprinkler Systems, to assist the user in applications involving combined sprinkler/standpipe systems.

The 2010 edition permitted express mains supplying higher zone standpipes to be designed with
pressures in excess of 350 psi (24 bar). The requirements for pipe schedule design were deleted, and
all standpipe systems were required to be hydraulically calculated. New requirements were added to
address standpipe systems risers that terminate at different floor levels.

Full document details: NFPA 14 2024

http://www.avadocuments.com/doc/nfpa-14-2024
http://www.avadocuments.com/doc/nfpa-14-2024


INSTALLATION OF STANDPIPE AND HOSE SYSTEMS14-2
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The 2013 edition revised clearance requirements around hose valve handles. Travel distance was defined, and the term
horizontal standpipe was added to the requirement for pipe protection. Heat tracing requirements were clarified, along with
added requirements for the pitching of pipe used in a dry system. The valve and drain requirements were extensively revised.
New criteria and a new figure regarding horizontal exists also were added.

In the 2016 edition, protection of aboveground pipe was revised to clarify the building construction and building types
under which standpipe system piping needs to be protected. Subsection 7.3.2 was revised and reorganized in its entirety.
Revisions also were made to Section 7.6 clarifying that only partially sprinklered buildings require 6 in. standpipes, while all
others, if in a fully sprinklered building, whether combined or not, require only 4 in. standpipes, where supported by hydraulic
calculations.

In the 2019 edition, the definitions for the terms hose connection and hose valve were revised to clarify what is meant by each
term as used in the document. Definitions and requirements for distance monitoring and automated inspection and testing were
added because technology now allows for monitoring of certain conditions as well as inspecting and testing standpipe systems
from a remote location. A definition for open parking garage was added along with a requirement that permits manual
standpipes in open parking garages under a certain height. The maximum pressure permitted at any point in the system was
increased from 350 psi to 400 psi. Subsection 7.8.1 was revised to clarify that the required pressure is to be calculated at the
outlet of the hose valve. The hydraulic calculation procedures were revised to clarify that additional standpipes should be
calculated at the point of connection rather than at the topmost outlet. Subsection 7.11.2 was revised to delineate between a
standpipe system main drain and individual standpipe drains. Revisions were made to the required number of fire department
connections due to the ease with which a single connection can be compromised. A new chapter on maritime standpipes and
hose systems also was added.

In the 2024 edition, the document has been reorganized to more closely align with the format of NFPA 13 for ease of use, as
the two standards are often used together. Multiple editorial corrections have been made throughout to improve clarity and
usability of the standard. A chapter for general requirements has been added to consolidate and clarify what is required for all
standpipe systems. The requirements in 9.2.2 for protection of piping from fire damage have also been clarified. Extensive
work has been done on Section 10.5 for vertical standpipe system zones to ensure those requirements are easy to understand
and provide an adequate level of safety.
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Committee Scope: This Committee shall have primary responsibility for documents on the
installation of standpipes and hose systems in buildings and structures.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards.” They can also be viewed
at www.nfpa.org/disclaimers or obtained on request from NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NFPA codes, standards, recommended practices, and guides (i.e.,
NFPA Standards) are released on scheduled revision cycles. This
edition may be superseded by a later one, or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta‐
tive Interim Amendments (TIAs). An official NFPA Standard at any
point in time consists of the current edition of the document, together
with all TIAs and Errata in effect. To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata, please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www.nfpa.org/docinfo.
In addition to TIAs and Errata, the document information pages also
include the option to sign up for alerts for individual documents and
to be involved in the development of the next 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.

A reference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. Extracted text may be edited for consistency and
style and may include the revision of internal paragraph refer‐
ences and other references as appropriate. Requests for inter‐
pretations or revisions of extracted text shall be sent to the
technical committee responsible for the source document.

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

Chapter 1   Administration

1.1 Scope.

1.1.1   This standard covers the minimum requirements for the
installation of standpipes and hose systems.

1.1.2*   This standard does not cover requirements for periodic
inspection, testing, and maintenance of these systems.

1.2 Purpose.

1.2.1   The purpose of this standard is to provide a reasonable
degree of protection for life and property from fire through
installation requirements for standpipes and hose systems
based on sound engineering principles, test data, and field
experience.

N 1.2.2   Standpipe and hose systems are specialized fire protec‐
tion systems and shall be designed, installed, and tested by
qualified personnel.

1.2.3   Nothing in this standard is intended to restrict new tech‐
nologies or alternate arrangements, provided that the level of
safety prescribed by the standard is not lowered.

1.3 Retroactivity.   The provisions of this standard reflect a
consensus of what is necessary to provide an acceptable degree
of protection from the hazards addressed in this standard at
the time the standard was issued.

1.3.1   Unless otherwise specified, the provisions of this stand‐
ard shall not apply to facilities, equipment, structures, or instal‐
lations that existed or were approved for construction or
installation prior to the effective date of the standard. Where
specified, the provisions of this standard shall be retroactive.

1.3.2   In those cases where the authority having jurisdiction
(AHJ) determines that the existing situation presents an unac‐
ceptable degree of risk, the AHJ shall be permitted to apply
retroactively any portions of this standard deemed appropriate.

1.3.3   The retroactive requirements of this standard shall be
permitted to be modified if their application clearly would be
impractical in the judgment of the AHJ, and only where it is
clearly evident that a reasonable degree of safety is provided.

1.4* Equivalency.   Nothing in this standard is intended to
prevent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, durabil‐
ity, and safety over those prescribed by this standard.

1.4.1   Technical documentation shall be submitted to the AHJ
to demonstrate equivalency.

1.4.2   The system, method, or device shall be approved for the
intended purpose by the AHJ.

1.5 Units.

1.5.1*   Metric units of measurement in this standard are in
accordance with the modernized metric system known as the
International System of Units (SI). Liter and bar units, which
are outside of but recognized by SI, are commonly used in
international fire protection. These units and their conversion
factors are provided in Table 1.5.1.

N Table 1.5.1 Metric Units of Measure

Quantity Name of Unit
Unit

Symbol Conversion Factor

Length meter m 1 ft = 0.3048 m

Area square meter m2 1 ft2 = 0.092903 m2

Volume cubic meter m3 1 ft3 = 0.028317 m3

Fluid capacity liter L 1 gal = 3.785 L

Flow liter per 
minute

L/min 1 gpm = 3.785 L/min

Pressure bar bar 1 psi = 0.0689 bar

kilopascal kPa 1 psi = 6.894757 kPa

newton per 
square 
meter

N/m2 1 lbf/ft2 = 47.8800 N/m2

Temperature degrees 
Celsius

°C 1°F = 9/5 x °C + 32

Velocity meter per 
second

m/s 1 fps =0.3048 m/s

Force newton N 1 lbf = 4.448822 N
(continues)
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N Table 1.5.1 Continued

Quantity Name of Unit
Unit

Symbol Conversion Factor

Stress kilonewton 
per square 
meter

kN/m2 1 lbf/ft2 = 0.047880 
kN/m2

megapascal MPa 1 lbf/in2 = 0.006895 MPa
Note: For additional conversion and information, see IEEE/ASTM SI
10, American National Standard for Metric Practice.

1.5.2   If a value for measurement provided in this standard is
followed by an equivalent value in other units, the first value
stated shall be regarded as the requirement. An equivalent
value could be approximate.

1.5.3   Where sizes for pipe, sheet and plate steel, and wire
gauges are indicated, they are noted in trade sizes and not by
hard conversions.

Chapter 2   Referenced Publications

2.1 General.   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, Quincy, MA 02169-7471.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2022
edition.

NFPA 13R, Standard for the Installation of Sprinkler Systems in
Low-Rise Residential Occupancies, 2022 edition.

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec‐
tion, 2022 edition.

NFPA 20, Standard for the Installation of Stationary Pumps for
Fire Protection, 2022 edition.

NFPA 22, Standard for Water Tanks for Private Fire Protection,
2023 edition.

NFPA 24, Standard for the Installation of Private Fire Service
Mains and Their Appurtenances, 2022 edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2023 edition.

NFPA 51B, Standard for Fire Prevention During Welding, Cutting,
and Other Hot Work, 2019 edition.

NFPA 72®, National Fire Alarm and Signaling Code®, 2022
edition.

NFPA 101®, Life Safety Code®, 2021 edition.
NFPA 170, Standard for Fire Safety and Emergency Symbols, 2021

edition.
NFPA 241, Standard for Safeguarding Construction, Alteration,

and Demolition Operations, 2022 edition.
NFPA 1963, Standard for Fire Hose Connections, 2019 edition.

2.3 Other Publications.

2.3.1 ANSI Publications.   American National Standards Insti‐
tute, Inc., 25 West 43rd Street, 4th Floor, New York, NY 10036.

ANSI Z97.1, Safety Glazing Materials Used in Buildings — Safety
Performance Specifications and Methods of Test, 2015.

2.3.2 ASME Publications.   American Society of Mechanical
Engineers, Two Park Avenue, New York, NY 10016-5990.

ASME B1.20.1, Pipe Threads, General Purpose (Inch), 2018.

ASME B16.1, Gray Iron Pipe Flanges and Flanged Fittings: Classes
25, 125, and 250, 2020.

ASME B16.3, Malleable Iron Threaded Fittings: Classes 150 and
300, 2021.

ANSI/ASME B16.4, Gray Iron Threaded Fittings: Classes 125
and 250, 2021.

ASME B16.5, Pipe Flanges and Flanged Fittings, NPS 1∕2 Through
NPS 24 Metric/Inch Standard, 2020.

ANSI/ASME B16.9, Factory-Made Wrought Buttwelding Fittings,
2018.

ASME B16.11, Forged Fittings, Socket-Welding and Threaded,
2016.

ASME B16.15, Cast Copper Alloy Threaded Fittings: Classes 125
and 250, 2018.

ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings,
2018.

ASME B16.22, Wrought Copper and Copper Alloy Solder-Joint Pres‐
sure Fittings, 2021.

ASME B16.25, Buttwelding Ends, 2017.

ANSI/ASME B36.10M, Welded and Seamless Wrought Steel Pipe,
2018.

Boiler and Pressure Vessel Code, 2021.

2.3.3 ASTM Publications.   ASTM International, 100 Barr
Harbor Drive, P.O. Box C700, West Conshohocken, PA
19428-2959.

ASTM A53/A53M, Standard Specification for Pipe, Steel, Black
and Hot-Dipped, Zinc-Coated, Welded and Seamless, 2020.

ASTM A135/A135M, Standard Specification for Electric-
Resistance–Welded Steel Pipe, 2021.

ASTM A234/A234M, Standard Specification for Piping Fittings of
Wrought Carbon Steel and Alloy Steel for Moderate and High Tempera‐
ture Service, 2019.

ASTM A312/A312M, Standard Specification for Seamless,
Welded, and Heavily Cold Worked Austenitic Stainless Steel Pipes,
2022.

ASTM A403/A403M, Standard Specification for Wrought Auste‐
nitic Stainless Steel Piping Fittings, 2022.

ASTM A795/A795M, Standard Specification for Black and Hot-
Dipped Zinc-Coated (Galvanized) Welded and Seamless Steel Pipe for
Fire Protection Use, 2021.

ASTM B32, Standard Specifications for Solder Metal, 2020.

ASTM B43, Standard Specification for Seamless Red Brass Pipe,
Standard Sizes, 2020.

ASTM B75/B75M, Standard Specification for Seamless Copper
Tube, 2020.
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ASTM B88, Standard Specification for Seamless Copper Water
Tube, 2020.

ASTM B251, Standard Specification for General Requirements for
Wrought Seamless Copper and Copper-Alloy Tube, 2010.

ASTM B446, Standard Specification for Nickel-Chromium-
Molybdenum-Columbium Alloy (UNS N06625), Nickel-Chromium-
Molybdenum-Silicon Alloy (UNS N06219), and Nickel-Chromium-
Molybdenum-Tungsten Alloy (UNS N06650) Rod and Bar, 2019.

ASTM F437, Standard Specification for Threaded Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80, 2021.

ASTM F438, Standard Specification for Socket-Type Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 40, 2017.

ASTM F439, Standard Specification for Chlorinated Poly(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80, 2019.

ASTM F442/F442M, Standard Specification for Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe (SDR–PR), 2020.

ASTM F2164, Standard Practice for Field Leak Testing of Polyethy‐
lene (PE) and Crosslinked Polyethylene (PEX) Pressure Piping Systems
Using Hydrostatic Pressure, 2021.

ASTM F2620, Standard Practice for Heat Fusion Joining of Poly‐
ethylene Pipe and Fittings, 2020.

Δ 2.3.4 AWS Publications.   American Welding Society, 8669 NW
36 Street, #130, Miami, FL 33166-6672.

AWS A5.8M/A5.8, Specification for Filler Metals for Brazing and
Braze Welding, 2011, Amendment 1, 2019.

AWS B2.1/B2.1M, Specification for Welding Procedure and
Performance Qualification, 2014, Amendment 1, 2021.

2.3.5 AWWA Publications.   American Water Works Association,
6666 West Quincy Avenue, Denver, CO 80235.

AWWA C104/A21.4, Cement-Mortar Lining for Ductile-Iron Pipe
and Fittings, 2016.

AWWA C105/A21.5, Polyethylene Encasement for Ductile-Iron
Pipe Systems, 2018.

AWWA C110, Ductile-Iron and Gray-Iron Fittings, 2012.

AWWA C111/A21.11, Rubber-Gasket Joints for Ductile-Iron Pres‐
sure Pipe and Fittings, 2017.

AWWA C115, Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-
Iron Threaded Flanges, 2020.

AWWA C116, Protective Fusion-Bonded Coatings for the Interior
and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings, 2015.

AWWA C150, Thickness Design of Ductile-Iron Pipe, 2014.

AWWA C151/A21.51, Ductile-Iron Pipe, Centrifugally Cast, for
Water, 2017.

AWWA C153, Ductile-Iron Compact Fittings, 2019.

AWWA C600, Installation of Ductile-Iron Water Mains and Their
Appurtenances, 2017.

AWWA C900, Polyvinyl Chloride (PVC) Pressure Pipe and Fabrica‐
ted Fittings, 4 in. Through 60 in. (100 mm Through 1,500 mm),
2016.

AWWA C905, Polyvinyl Chloride (PVC) Pressure Pipe and Fabrica‐
ted Fittings, 14 in. Through 48 in. (350 mm Through 1,200 mm), for
Water Transmission and Distribution, 2010.

AWWA C906, Polyethylene (PE) Pressure Pipe and Fittings, 4 in.
Through 65 in. (100 mm Through 1,650 mm), for Waterworks, 2021.

2.3.6 IEEE Publications.   IEEE, Three Park Avenue, 17th
Floor, New York, NY, 10016-5997.

IEEE/ASTM SI 10, American National Standard for Metric Prac‐
tice, 2016.

N 2.3.7 UL Publications.   Underwriters Laboratories Inc., 333
Pfingsten Road, Northbrook, IL 60062-2096.

UL 668, Hose Valves for Fire-Protection Service, 2021.

2.3.8 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2022
edition.

NFPA 20, Standard for the Installation of Stationary Pumps for
Fire Protection, 2022 edition.

NFPA 22, Standard for Water Tanks for Private Fire Protection,
2023 edition.

NFPA 72®, National Fire Alarm and Signaling Code®, 2022
edition.

NFPA 101®, Life Safety Code®, 2021 edition.
NFPA 241, Standard for Safeguarding Construction, Alteration,

and Demolition Operations, 2022 edition.
NFPA 1002, Standard for Fire Apparatus Driver/Operator Profes‐

sional Qualifications, 2017 edition.
NFPA 1620, Standard for Pre-Incident Planning, 2020 edition.
NFPA 5000®, Building Construction and Safety Code®, 2021

edition.

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
defined in this chapter or within another chapter, they shall be
defined using their ordinarily accepted meanings within the
context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved.   Acceptable to the authority having jurisdic‐
tion.

3.2.2* Authority Having Jurisdiction (AHJ).   An organization,
office, or individual responsible for enforcing the requirements
of a code or standard, or 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 evalua‐
tion of services, and whose listing states that either the equip‐
ment, material, or service meets appropriate designated
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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.   An NFPA standard, the main text of which
contains only mandatory provisions using the word “shall” to
indicate requirements and that is in a form generally suitable
for mandatory reference by another standard or code or for
adoption into law. Nonmandatory provisions are not to be
considered a part of the requirements of a standard and shall
be located in an appendix, annex, footnote, informational
note, or other means as permitted in the NFPA manuals of
style. When used in a generic sense, such as in the phrases
“standards development process” or “standards development
activities,” the term “standards” includes all NFPA standards,
including codes, standards, recommended practices, and
guides.

3.3 General Definitions.

3.3.1 Automated Inspection and Testing.   The performance of
inspections and tests at a distant location from the system or
component being inspected or tested through the use of elec‐
tronic devices or equipment installed for that purpose.

3.3.2* Auxiliary Drain Connection.   A drain connection in‐
stalled to permit draining water from a trapped section of pipe.

3.3.3 Branch Line.   A piping system, generally in a horizontal
plane, connecting not more than one hose connection with a
standpipe.

N 3.3.4 Break Tank.   A tank providing suction to a fire pump
whose capacity is less than the fire protection demand (flow
rate times flow duration). [22, 2023]

3.3.5 Connection.

3.3.5.1 Fire Department Connection.

3.3.5.1.1 Fire Department Connection for Automatic Standpipe
Systems.   A connection through which the fire department
can pump the secondary water supply to an automatic stand‐
pipe system at the required system demand. Supplemental
water can also be provided into the sprinkler system or
other system furnishing water for fire extinguishment to
supplement existing water supplies.

3.3.5.1.2 Fire Department Connection for Manual Standpipe
Systems.   A connection through which the fire department
can pump the primary water supply to a manual standpipe
system at the required system demand.

3.3.5.2 Hose Connection.   The outlet of a hose valve installed
on a standpipe system for the connection of fire hose.

3.3.6* Construction Types.

3.3.6.1 Type I and Type II Construction.   Those types in which
the fire walls, structural elements, walls, arches, floors, and
roofs are of approved noncombustible or limited-
combustible materials.

3.3.6.2 Type III Construction.   That type in which exterior
walls and structural elements that are portions of exterior
walls are of approved noncombustible or limited-
combustible materials and in which fire walls, interior struc‐

tural elements, walls, arches, floors, and roofs are entirely or
partially of wood of smaller dimensions than required for
Type IV construction or are of approved noncombustible,
limited-combustible, or other approved combustible materi‐
als.

3.3.6.3 Type IV Construction.   That type in which fire walls,
exterior walls, and interior bearing walls and structural
elements that are portions of such walls are of approved
noncombustible or limited-combustible materials. Other
interior structural elements, arches, floors, and roofs are
constructed of solid or laminated wood or cross-laminated
timber without concealed spaces within allowable dimen‐
sions of the building code.

3.3.6.4 Type V Construction.   That type in which structural
elements walls, arches, floors, and roofs are entirely or parti‐
ally of wood or other approved material.

3.3.7 Distance Monitoring.   The monitoring of various condi‐
tions of a system or component from a location distant from
the system or component through the use of electronic devices,
meters, or equipment installed for that purpose.

3.3.8 Exit.

3.3.8.1 Exit Passageway.   Hallways, corridors, passages, or
tunnels used as exit components and separated from other
parts of the building in accordance with NFPA 101.

3.3.8.2* Horizontal Exit.   A way of passage from one build‐
ing to an area of refuge in another building on approxi‐
mately the same level, or a way of passage through or
around a fire barrier to an area of refuge on approximately
the same level in the same building that affords safety from
fire and smoke originating from the area of incidence and
areas communicating therewith. [101, 2021]

N 3.3.9 Express Riser.   A type of riser that supplies only the
upper zone(s) of a standpipe system.

3.3.10 Fire Department.   An organization providing rescue,
fire suppression, and related activities, including any public,
governmental, private, industrial, or military organization
engaging in this type of activity. [1002, 2017]

3.3.11 High-Rise Building.   A building where the floor of an
occupiable story is greater than 75 ft (23 m) above the lowest
level of fire department vehicle access. [5000, 2021]

3.3.12 Hose Station.   A combination of a hose rack or reel,
hose nozzle, hose, and hose connection.

3.3.13 Main.

3.3.13.1 Feed Main.   The portion of a standpipe system that
supplies water to one or more standpipes.

3.3.13.1.1 Express Main.   A type of feed main supplying
only the upper zone(s) of a standpipe system.

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

N 3.3.15 Mall Structure.   A single structure enclosing a number
of tenants and occupancies wherein two or more tenants or
tenant buildings have a main entrance into one or more mall
concourses. For the purpose of this standard, anchor buildings
should not be considered as a part of the mall structure. [5000,
2021]
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N 3.3.15.1 Mall Concourse.   A common pedestrian area within
a mall structure that serves as access for two or more tenants
and does not exceed three levels that are open to each
other. [5000, 2021]

N 3.3.15.2 Enclosed Mall Concourse.   A mall concourse that
does not meet the definition of open mall concourse. [5000,
2021]

N 3.3.15.3 Open Mall Concourse.   A mall concourse that either
(1) has 50 percent or more of the total area of the solid mall
concourse perimeter walls and solid roof area open to the
atmosphere with openings distributed uniformly over the
length of the mall concourse, or (2) has an approved open
mall concourse engineering analysis. [5000, 2021]

N 3.3.16* Multistage Multiport Pump.   A single-driver pump
with multiple impellers operating in series where the discharge
from each impeller, except the last impeller, is the suction for
the next impeller, and discharge ports are provided after multi‐
ple impellers. [20, 2022]

N 3.3.17 Occupiable Roof.   An exterior floor structure or walk‐
ing surface intended for human occupancy, other than occa‐
sional use by maintenance and service personnel, that is
installed above a roof deck.

3.3.18 Open Parking Garage.   A structure or portion of a
structure with openings as prescribed by the adopted building
code that is used for the parking or storage of private motor
vehicles.

3.3.19 Pressure.

3.3.19.1 Nozzle Pressure.   Pressure required at the inlet of a
nozzle to produce the desired water discharge characteris‐
tics.

3.3.19.2 Residual Pressure.   For standpipe systems, pressure
acting on a point in the system with a flow being delivered.

3.3.19.3 Static Pressure.   For standpipe systems, pressure
acting on a point in the system with no flow from the
system.

3.3.20 Pressure Control Valve.   A pilot-operated pressure-
reducing valve designed for the purpose of reducing the down‐
stream water pressure to a specific value under both flowing
(residual) and nonflowing (static) conditions.

3.3.21* Pressure-Regulating Device.   A device designed for the
purpose of reducing, regulating, controlling, or restricting
water pressure.

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

3.3.21.2 Pressure-Restricting Device.   A valve or device
designed for the purpose of reducing the downstream water
pressure under flowing (residual) conditions only.

N 3.3.22 Pump Suction Supply Riser.   A standpipe riser or a
dedicated riser supplied by a fire pump in the vertical stand‐
pipe zone below, which provides the pump suction supply to
the second or third vertically staged fire pump.

N 3.3.23 Qualified Personnel.   Competent and capable individ‐
ual(s) who have met the requirements and training for a given
field acceptable to the AHJ.

3.3.24 Rated Capacity.   The flow available from a device, at
the designated residual pressure either measured or calculated.

3.3.25 Record Drawing.   A design, working drawing, or as-built
drawing that is submitted as the final record of documentation
for the project.

N 3.3.26 Scissor Stair.   Two interlocking stairways providing two
separate paths of egress located within one stairwell enclosure.
[1620, 2020]

Δ 3.3.27 Standpipe.   The system piping that delivers the water
supply for hose connections, and for sprinklers on combined
systems, from floor to floor.

3.3.27.1 Horizontal Standpipe.   The system piping that deliv‐
ers the water supply for two or more hose connections, and
for sprinklers on combined systems, on a single level.

3.3.28* Standpipe System.   An arrangement of piping, valves,
hose connections, and associated 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.

3.3.28.1 Automatic Dry Standpipe System.   A standpipe
system permanently attached to a water supply capable of
supplying the system demand at all times, containing air or
nitrogen under pressure, the release of which (as from
opening a hose valve) opens a dry pipe valve to allow water
to flow into the piping system and out of the opened hose
valve.

3.3.28.2 Automatic Wet Standpipe System.   A standpipe system
containing water at all times that is attached to a water
supply capable of supplying the system demand at all times
and that requires no action other than opening a hose valve
to provide water at hose connections.

3.3.28.3 Combined System.   A standpipe system that supplies
both hose connections and automatic sprinklers.

3.3.28.4 Manual Dry Standpipe System.   A standpipe system
with no permanently attached water supply that relies exclu‐
sively on the fire department connection to supply the
system demand.

3.3.28.5 Manual Wet Standpipe System.   A standpipe system
containing water at all times that relies exclusively on the
fire department connection to supply the system demand.

3.3.28.6 Semiautomatic Dry Standpipe System.   A standpipe
system permanently attached to a water supply that is capa‐
ble of supplying the system demand at all times arranged
through the use of a device such as a deluge valve and that
requires activation of a remote control device to provide
water at hose connections.

3.3.28.7 Wet Standpipe System.   A standpipe system having
piping containing water at all times.

N 3.3.29 Supervisory Signal Initiating Device.   An initiating
device in which the change of state signals an off-normal condi‐
tion that requires action in connection with guard tours or
maintenance of related systems. [72, 2022]
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3.3.30* System Classes.

3.3.30.1 Class I System.   A system that provides 21∕2 in.
(65 mm) hose connections to supply water for use by fire
departments.

3.3.30.2 Class II System.   A system that provides 11∕2 in.
(40 mm) hose stations to supply water for use primarily by
trained personnel or by the fire department during initial
response.

3.3.30.3 Class III System.   A system that provides 11∕2 in.
(40 mm) hose stations to supply water for use by trained
personnel and 21∕2 in. (65 mm) hose connections to supply a
larger volume of water for use by fire departments.

3.3.31 System Demand.   The flow rate and residual pressure
required from a water supply, measured at the point of connec‐
tion of a water supply to a standpipe system, to deliver the total
waterflow rate and the minimum residual pressures required
for a standpipe system at the hydraulically most remote hose
connection, and the minimum waterflow rate and residual
pressure for sprinkler connections on combined systems.

3.3.32 System Working Pressure.   The maximum anticipated
static (nonflowing) or flowing pressure applied to standpipe
system components exclusive of surge pressures and inclusive
of the system design/demand pressure from the fire depart‐
ment connection.

3.3.33 Travel Distance.   The length measured on the floor or
other walking surface along the centerline of the natural path
of travel, starting from the hose connection, curving around
any corners or obstructions with a 12 in. (300 mm) clearance
from the centerline of the hose.

3.3.34 Valves.

N 3.3.34.1* Automatic Breach Control Valve.   A hydraulic sens‐
ing device that detects abnormal water flow conditions and
automatically isolates portions of a standpipe when a cata‐
strophic downstream breach or line break occurs.

3.3.34.2* Control Valve.   A valve controlling flow to water-
based fire protection systems.

3.3.34.3 Hose Valve.   The valve to an individual hose
connection with an outlet for attaching a fire hose.

Δ 3.3.35* Vertical Standpipe System Zone.   A vertical subdivision
of a standpipe system determined by the pressure limitations of
the system components and the requirement of this standard.

N 3.3.36 Vertically Staged Fire Pump.   Fire pumps arranged in
series, where the second and/or third fire pump in series is
located in a separate fire pump room on a higher floor than
the fire pump that provides its suction flow and pressure.

N 3.3.37 Very Tall Building.   A high-rise building where the fire
protection water demand exceeds the pumping capacity of the
fire department. [20, 2022]

N Chapter 4   General Requirements

N 4.1 General.   Where required, standpipes shall be installed in
accordance with this standard.

N 4.1.1*   The AHJ shall be consulted regarding the required
type of system, class of system, and special requirements.

N 4.1.2   The spacing and location of standpipes and hose
connections shall be in accordance with Chapter 10.

N 4.1.3*   Standpipes in buildings under construction shall be
installed in accordance with Chapter 13 and NFPA 241.

N 4.1.4   System modifications shall be performed in accordance
with Chapter 14 and the applicable sections of this standard.

N 4.1.5   Standpipes and hose systems for maritime use shall be
installed in accordance with Chapter 15.

N 4.2 Qualified Personnel.

N 4.2.1   Design and installation of standpipe systems shall be
performed by qualified personnel.

N 4.2.2   Qualified personnel shall meet at least one of the follow‐
ing qualifications:

(1) Meets the requirements and training for a given field
acceptable to the AHJ.

(2) Is certified by an approved fire protection certification
organization.

(3) Is registered, licensed, or certified by a state or local
authority.

N 4.3 Water Supply Information.

N 4.3.1 Water Supply Capacity.   For systems with automatic water
supplies, the water supply capacity shall be determined in
accordance with 5.3.1.

N 4.3.2 Fire Department Pumping Capabilities.   The local fire
department shall be consulted to determine pumping capabili‐
ties.

N 4.4 Air, Nitrogen, or Other Approved Gas.   Where air is used
to charge, maintain, or supervise standpipe systems, nitrogen
or other approved gas shall also be permitted to be used.

N 4.5 Support of Nonsystem Components.   System components
shall not be used to support nonsystem components unless
expressly permitted by this standard.

Chapter 5   Water Supply

5.1* Required Water Supply.

5.1.1 Manual Standpipe Systems.   Manual standpipe systems
shall have an approved water supply accessible to fire depart‐
ment apparatus capable of providing system demand.

Δ 5.1.2 Automatic and Semiautomatic Standpipe Systems.

N 5.1.2.1   Automatic and semiautomatic standpipe systems shall
be attached to an approved water supply capable of supplying
the system demand.

Δ 5.1.2.2   A single automatic water supply shall be permitted
where it is capable of supplying the system demand for the
required duration.

5.1.2.3   Water supply for vertical standpipe system zones above
the level of the fire department pumping capacity shall comply
with 10.5.3.

5.1.2.4   The auxiliary water supply shall meet the 30-minute
minimum water supply requirements of Section 5.2.
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Δ 5.1.2.5   Water supplies from the following sources shall be
permitted:

(1) A public waterworks system where pressure and flow rate
are adequate

(2) Automatic fire pumps in accordance with NFPA 20 and
connected to an approved water source

(3) Manually controlled fire pumps connected to an
approved water supply

(4) Water tanks installed in accordance with NFPA 22
(5) Manually controlled fire pumps operated by remote

control devices at each hose station, supervised in accord‐
ance with NFPA 72

Δ 5.2 Minimum Supply for Class I, Class II, and Class III
Systems.   The minimum water supply shall be capable of
providing the system demand established by Chapter 10 for at
least 30 minutes.

N 5.3 Water Supply Testing

N 5.3.1 Water Supply Capacity Information.   The following
information shall be provided for automatic systems, as applica‐
ble:

(1) Location and elevation of static and residual test gauge
with relation to the riser reference point

(2) Location of flow hydrant(s)
(3) Static pressure, psi (bar)
(4) Residual pressure, psi (bar)
(5) Flow, gpm (L/min)
(6) Date test was conducted
(7) Time test was conducted
(8) Name of person or entity conducting the test or supply‐

ing the information
(9) Other sources of water supply, with pressure or elevation

N 5.3.2* Water Supply Evaluation.   For automatic and semiauto‐
matic systems, the waterflow rate and pressure of a public water
supply shall be determined from waterflow test data or other
approved method.

N 5.3.3* Procedure.   Where a waterflow test is used for the
purposes of system design, the test shall be conducted no more
than 12 months prior to working plan submittal unless other‐
wise approved by the AHJ. [13:4.5.1.1]

•

N Chapter 6   Installation of Underground Piping

N 6.1* Underground Piping.   Underground piping shall be in
accordance with NFPA 24.

Chapter 7   System Components and Hardware

7.1* General.

7.1.1   Standpipe system components and hardware shall be in
accordance with this chapter.

7.1.2   All devices and materials used in standpipe systems shall
be listed, except as permitted in 7.1.3, 7.1.4, 7.2.1, and 7.3.1.

7.1.3*   Components that do not affect system performance
shall not be required to be listed.

7.1.4 Automated Inspection, Testing, and Distance Monitoring
Devices, Meters, and Equipment.

7.1.4.1*   Where provided, devices, meters, and equipment
used to perform automated inspection and testing procedures
that are not subjected to system pressure or do not affect
system performance shall not be required to be listed.

7.1.4.2*   Where provided, devices, meters, and equipment
used to perform distance monitoring of system or component
status that are not subjected to system pressure or do not affect
system performance shall not be required to be listed.

7.2 Pipe and Tube.

7.2.1   Pipe or tube used in standpipe systems shall meet or
exceed one of the standards in Table 7.2.1 or shall be in
accordance with 7.2.2 through 7.2.6.

7.2.2   Where ductile-iron pipe is installed in accordance with
Table 7.2.1, it shall be lined in accordance with AWWA C104/
A21.4, Cement-Mortar Lining for Ductile-Iron Pipe and Fittings.

7.2.3   Where steel pipe specified in Table 7.2.1 is used and
joined by welding as specified in Section 7.4 or by roll-grooved
pipe and fittings as specified in Section 7.4, the minimum
nominal wall thickness for pressures up to 300 psi (20.7 bar)
shall be in accordance with Schedule 10 for pipe sizes up to
5 in. (125 mm), 0.134 in. (3.40 mm) for 6 in. (150 mm) pipe,
and 0.188 in. (4.78 mm) for 8 in. and 10 in. (200 mm and 250
mm) pipe.

7.2.3.1   Pressure limitations and wall thickness for steel pipe
listed in accordance with 7.2.6 shall be in accordance with the
listing requirements.

7.2.4   Where steel pipe specified in Table 7.2.1 is joined by
threaded fittings as specified in Section 7.4 or by fittings used
with pipe having cut grooves, the minimum wall thickness shall
be in accordance with Schedule 30 [sizes 8 in. (200 mm) and
larger] or Schedule 40 [sizes less than 8 in. (200 mm)] pipe for
pressures up to 300 psi (21 bar).

7.2.4.1   Pressure limitations and wall thicknesses for steel pipe
specially listed in accordance with 7.2.6 shall be in accordance
with the listing requirements.

7.2.5   Copper tube as specified in the standards referenced in
Table 7.2.1 shall have a wall thickness of Type K, L, or M where
used in standpipe systems.

7.2.6   Other types of pipe or tube investigated for use in stand‐
pipe installations and listed for this service, including, but not
limited to, steel differing from that provided in Table 7.2.1,
shall be permitted where installed in accordance with their list‐
ing limitations, including installation instructions.

7.2.6.1   Pipe or tube shall not be listed for portions of an occu‐
pancy classification.

7.2.7 Bending of Pipe and Tube.

7.2.7.1   Bending of Schedule 40 steel pipe and Types K and L
copper tube shall be permitted where bends are made with no
kinks, ripples, distortions, reductions in diameter, or any
noticeable deviations from a round shape.

7.2.7.2   The minimum radius of a bend shall be six pipe diam‐
eters for pipe sizes 2 in. (50 mm) and smaller, and five pipe
diameters for pipe sizes 21∕2 in. (65 mm) and larger.
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7.3 Fittings.

7.3.1   Fittings used in standpipe systems shall meet or exceed
the standards in Table 7.3.1 or shall be in accordance with
7.3.2.

7.3.2   Other types of fittings investigated for suitability in
standpipe installations and listed for this service, including, but
not limited to, steel differing from that provided in Table 7.3.1,
shall be permitted where installed in accordance with their list‐
ing limitations, including installation instructions.

7.3.3   Fittings shall be extra-heavy pattern where pressures
exceed 175 psi (12 bar).

Δ Table 7.2.1 Pipe or Tube Materials and Dimensions

Materials and Dimensions
(Specifications) Standard

Ferrous piping
Ductile-Iron Pipe, Centrifugally Cast, for Water AWWA C151/

A21.51
Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-

Iron Threaded Flanges
AWWA C115

Electric-resistance-welded steel pipe
Standard Specification for Electric-Resistance–

Welded Steel Pipe
ASTM A135/

A135M

Welded and seamless steel
Standard Specification for Black and Hot-Dipped 

Zinc-Coated (Galvanized) Welded and Seamless 
Steel Pipe for Fire Protection Use

ASTM A795/
A795M

Welded and seamless steel pipe
Standard Specification for Pipe, Steel, Black and 

Hot-Dipped, Zinc-Coated, Welded and Seamless
ASTM A53/

A53M

Welded and Seamless Wrought Steel Pipe ANSI/ASME 
B36.10M

Copper tube (drawn, seamless)
Standard Specification for Seamless Copper Tube ASTM B75/

B75M
Standard Specification for Seamless Copper Water 

Tube
ASTM B88

Standard Specification for General Requirements for 
Wrought Seamless Copper and Copper-Alloy Tube

ASTM B251

Brazing filler metal
Specification for Filler Metals for Brazing and Braze 

Welding (classifications BCuP-3 or BCuP-4)
AWS A5.8M/

A5.8
Standard Specification for Solder Metal ASTM B32
Standard Specification for Nickel-Chromium-

Molybdenum-Columbium Alloy (UNS N06625), 
Nickel-Chromium-Molybdenum-Silicon Alloy 
(UNS N06219), and Nickel-Chromium-
Molybdenum-Tungsten Alloy (UNS N06650) 
Rod and Bar

ASTM B446

Brass pipe
Standard Specification for Seamless Red Brass Pipe, 

Standard Sizes
ASTM B43

Stainless steel pipe
Standard Specification for Seamless, Welded, and 

Heavily Cold Worked Austenitic Stainless Steel 
Pipes

ASTM A312/
A312M

7.3.3.1   Standard weight pattern cast-iron fittings 2 in.
(50 mm) in size and smaller shall be permitted where pressures
do not exceed 300 psi (21 bar).

7.3.3.2   Standard weight pattern malleable-iron fittings 6 in.
(150 mm) in size and smaller shall be permitted where pres‐
sures do not exceed 300 psi (21 bar).

7.3.4   Screwed unions shall not be used on pipe larger than
2 in. (50 mm).

7.3.5   A one-piece reducing fitting or coupling shall be used
wherever a change is made in the size of the pipe.

7.3.5.1*   Hexagonal or face bushings shall be permitted for
reducing the size of openings of fittings where standard fittings
of the required size are not available.

7.4 Joining of Pipe and Fittings.

7.4.1 Threaded Pipe and Fittings.

7.4.1.1   All threaded pipe and fittings shall have threads cut to
ASME B1.20.1, Pipe Threads, General Purpose (Inch). [13:7.5.1.1]

7.4.1.2*   Steel pipe with wall thicknesses less than Schedule 30
[in sizes 8 in. (200 mm) and larger] or Schedule 40 [in sizes
less than 8 in. (200 mm)] shall only be permitted to be joined
by threaded fittings where the threaded assembly is investigated

Δ Table 7.3.1 Fittings Materials and Dimensions

Materials and Dimensions Standard

Cast Iron
Gray Iron Threaded Fittings: Classes 125 and 

250
ANSI/ASME B16.4

Gray Iron Pipe Flanges and Flanged Fittings: 
Classes 25, 125, and 250

ASME B16.1

Malleable iron
Malleable Iron Threaded Fittings: Classes 150 

and 300
ASME B16.3

Ductile iron
Ductile-Iron and Gray-Iron Fittings AWWA C110
Ductile-Iron Compact Fittings AWWA C153

Steel
Factory-Made Wrought Buttwelding Fittings ANSI/ASME B16.9
Buttwelding Ends ASME B16.25
Standard Specification for Piping Fittings of 

Wrought Carbon Steel and Alloy Steel for 
Moderate and High Temperature Service

ASTM A234/A234M

Pipe Flanges and Flanged Fittings, NPS 1∕2 
through NPS 24 Metric/Inch Standard

ASME B16.5

Forged Fittings, Socket-Welding and Threaded ASME B16.11

Copper
Wrought Copper and Copper Alloy Solder-Joint 

Pressure Fittings
ASME B16.22

Cast Copper Alloy Solder Joint Pressure Fittings ASME B16.18

Bronze
Cast Copper Alloy Threaded Fittings: Classes 

125 and 250
ASME B16.15

Stainless steel
Standard Specification for Wrought Austenitic 

Stainless Steel Piping Fittings
ASTM A403/A403M
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for suitability in automatic sprinkler installations and listed for
this service. [13:7.5.1.2]

7.4.1.3   Joint compound or tape shall be applied only to male
threads.

7.4.2 Welded Pipe and Fittings.

7.4.2.1 General.

7.4.2.1.1   Welding shall be permitted as a means of joining
standpipe piping in accordance with 7.4.2.2 through 7.4.2.6.

7.4.2.2* Fabrication.

7.4.2.2.1   When standpipe piping is welded, the pipe shall be
shop-welded unless the requirements of 7.4.2.2 are met.

7.4.2.2.2   Where the design specifications require any part of
the piping system to be welded in place, welding of standpipe
piping shall be permitted where the welding process is
performed in accordance with NFPA 51B.

7.4.2.2.3   Tabs for longitudinal earthquake bracing shall be
permitted to be welded to in-place piping where the welding
process is performed in accordance with NFPA 51B.
[13:7.5.2.2.3]

7.4.2.2.4   Welding shall not be performed where there is
impingement of rain, snow, sleet, or high wind on the weld
area of the pipe product. [13:7.5.2.2.4]

7.4.2.2.5   Torch cutting and welding shall not be permitted as
a means of modifying or repairing standpipe systems.

7.4.2.3 Fittings.

7.4.2.3.1*   Welded fittings used to join pipe shall be listed
fabricated fittings or manufactured in accordance with Table
7.3.1. [13:7.5.2.3.1]

7.4.2.3.2   Fittings referenced in 7.4.2.3.1 shall be joined in
conformance with a qualified welding procedure as set forth in
this section and shall be an acceptable product under this
standard, provided that materials and wall thickness are
compatible with other sections of this standard. [13:7.5.2.3.2]

7.4.2.3.3   Fittings shall not be required where pipe ends are
buttwelded in accordance with the requirements of 7.4.2.4.3.
[13:7.5.2.3.3]

7.4.2.3.4   When the pipe size in a run of piping is reduced, a
reducing fitting designed for that purpose shall be used in
accordance with the requirements of 7.4.2.3.1. [13:7.5.2.3.4]

7.4.2.4 Welding Requirements.

7.4.2.4.1*   Welds between pipe and welding outlet fittings shall
be permitted to be attached by full penetration welds, partial
penetration groove welds, or fillet welds. [13:7.5.2.4.1]

7.4.2.4.2   Where fillet welded joints are used, the minimum
throat thickness shall be not less than the thickness of the pipe,
the thickness of the welding fitting, or 3∕16 in. (5 mm), which‐
ever is least. [13:7.5.2.4.2]

7.4.2.4.3*   Circumferential butt joints shall be cut, beveled,
and fit so that full penetration is achievable. [13:7.5.2.4.3]

7.4.2.4.4   Full penetration welding shall not be required.
[13:7.5.2.4.4]

7.4.2.4.5   Where slip-on flanges are welded to pipe with a
single fillet weld, the weld shall be on the hub side of the
flange and the minimum throat weld thickness shall not be less
than 1.25 times the pipe wall thickness or the hub thickness,
whichever is less. [13:7.5.2.4.5]

7.4.2.4.6   Face welds on the internal face of the flange shall be
permitted as a water seal in addition to the hub weld required
in 7.4.2.4.5. [13:7.5.2.4.6]

7.4.2.4.7   Tabs for longitudinal earthquake bracing shall have
minimum throat weld thickness not less than 1.25 times the
pipe wall thickness and welded on both sides of the longest
dimension. [13:7.5.2.4.7]

7.4.2.4.8   When welding is performed, the following shall
apply:

(1) Holes in piping for outlets shall be cut to the full inside
diameter of fittings prior to welding in place of the
fittings.

(2) Coupons shall be retrieved.
(3) Openings cut into piping shall be smooth bore, and all

internal slag and welding residue shall be removed.
(4) Fittings shall not penetrate the internal diameter of the

piping.
(5) Steel plates shall not be welded to the ends of piping or

fittings.
(6) Fittings shall not be modified.
(7) Nuts, clips, eye rods, angle brackets, or other fasteners

shall not be welded to pipe or fittings, except as permit‐
ted in 7.4.2.2.3 and 7.4.2.4.7.

(8) Completed welds shall be free from cracks, incomplete
fusion, surface porosity greater than 1∕16 in. (1.6 mm)
diameter, and undercut deeper than 25 percent of the
wall thickness or 1∕32 in. (0.8 mm), whichever is less.

(9) Completed circumferential butt weld reinforcement shall
not exceed 3∕32 in. (2 mm).

[13:7.5.2.4.8]

7.4.2.5 Qualifications.

7.4.2.5.1   A welding procedure shall be prepared and qualified
by the contractor or fabricator before any welding is done.
[13:7.5.2.5.1]

7.4.2.5.2   Qualification of the welding procedure to be used
and the performance of all welders and welding operators shall
be required and shall meet or exceed the requirements of AWS
B2.1/B2.1M, Specification for Welding Procedure and Performance
Qualification; ASME Boiler and Pressure Vessel Code, Section IX,
“Welding, Brazing, and Fusing Qualifications”; or other appli‐
cable qualification standard as required by the AHJ, except as
permitted by 7.4.2.5.3. [13:7.5.2.5.2]

7.4.2.5.3   Successful procedure qualification of complete joint
penetration groove welds shall qualify partial joint penetration
(groove/fillet) welds and fillet welds in accordance with the
provisions of this standard. [13:7.5.2.5.3]

7.4.2.5.4   Welding procedures qualified under standards
recognized by previous editions of this standard shall be
permitted to be continued in use. [13:7.5.2.5.4]

7.4.2.5.5   Contractors or fabricators shall be responsible for all
welding they produce. [13:7.5.2.5.5]

7.4.2.5.6   Each contractor or fabricator shall have available to
the AHJ an established written quality assurance procedure
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ensuring compliance with the requirements of 7.4.2.4.
[13:7.5.2.5.6]

7.4.2.6 Records.

7.4.2.6.1   Welders or welding machine operators shall, upon
completion of each welded pipe, place their identifiable mark
or label onto each piece adjacent to a weld. [13:7.5.2.6.1]

7.4.2.6.2   Contractors or fabricators shall maintain certified
records, which shall be available to the AHJ, of the procedures
used and the welders or welding machine operators employed
by them, along with their welding identification. [13:7.5.2.6.2]

7.4.2.6.3   Records shall show the date and the results of proce‐
dure and performance qualifications. [13:7.5.2.6.3]

7.4.3 Groove Joining Methods.

7.4.3.1   Pipe, fittings, valves, and devices to be joined with
grooved couplings shall contain cut, rolled, or cast grooves that
are dimensionally compatible with the couplings. [13:7.5.3.1]

7.4.3.1.1   Pipe, fittings, valves, devices, and couplings that
conform with or are listed in compliance with standardized
groove specifications shall be considered compatible.
[13:7.5.3.1.1]

7.4.3.1.2   Other groove dimensions and grooving methods
shall be acceptable in accordance with 7.4.5.1. [13:7.5.3.1.2]

7.4.3.2   Grooved couplings, including gaskets used on dry
pipe, preaction, and deluge systems, shall be listed for dry serv‐
ice. [13:7.5.3.2]

7.4.4* Brazed Joints.

7.4.4.1   Joints for the connection of copper tube shall be
brazed.

7.4.4.2   Brazing fluxes, if used, shall not be of a highly corro‐
sive type. [13:7.5.4.6]

7.4.5 Other Joining Methods.

7.4.5.1   Other joining methods investigated for suitability in
sprinkler installations and listed for this service shall be permit‐
ted where installed in accordance with their listing limitations,
including installation instructions. [13:7.5.5.1]

7.4.5.2 Outlet Fittings.   Rubber-gasketed outlet fittings that
are used on standpipe systems shall meet the following require‐
ments:

(1) Be installed in accordance with the listing and manufac‐
turer’s installation instructions

(2) Have all coupons retrieved
(3) Have smooth bores cut into the pipe, with all cutting resi‐

due removed
(4) Not be modified
[13:7.5.5.2]

7.4.6 End Treatment.

7.4.6.1   After cutting, pipe ends shall have burrs and fins
removed. [13:7.5.6.1]

7.4.6.2   Pipe used with listed fittings and its end treatment
shall be in accordance with the fitting manufacturer’s installa‐
tion instructions and the fitting’s listing. [13:7.5.6.2]

7.5 Valves.

Δ 7.5.1*   All valves controlling water supplies to standpipes shall
be listed indicating valves.

7.5.1.1   Nonindicating underground gate valves with approved
roadway box complete with T-wrench, acceptable to AHJ, shall
be permitted in underground supplies.

Δ 7.5.2   All valves controlling water supplies to standpipe
systems shall not close in less than 5 seconds when operated at
maximum possible speed from the fully open position.

7.5.3 Automated Valves.   A listed indicating valve with an auto‐
matic means to operate the valve shall be permitted.

7.5.3.1   A listed water control valve assembly with an automatic
means to operate the valve shall include a visual position indi‐
cator.

7.5.3.2   A listed water control valve assembly with an automatic
means to operate the valve shall be able to be operated
manually as well as automatically.

N 7.5.4* Automatic Breach Control Valves.   Automatic breach
control valves shall not be installed on a standpipe system.

7.6 Hose Stations.

7.6.1 Closets, Cabinets, and Chases.

7.6.1.1   Closets, cabinets, and chases used to contain fire hose
shall be of a size to allow the installation of the necessary equip‐
ment at hose stations and designed so they do not interfere
with the prompt use of the hose connection, the hose, and
other equipment at the time of fire.

7.6.1.1.1   The cabinet shall be used for fire equipment only,
and each cabinet shall be conspicuously identified.

7.6.1.2   Where a “break glass”–type protective cover for a latch‐
ing device is provided, the device provided to break the glass
panel shall be attached in the immediate area of the break
glass panel and shall be arranged so that the device cannot be
used to break other glass panels in the cabinet door.

7.6.1.2.1   All glazing shall be either tempered safety glass or
plastic glazing in accordance with ANSI Z97.1, Safety Glazing
Materials Used in Buildings — Safety Performance Specifications and
Methods of Test.

7.6.1.3   Where a fire-resistive assembly is penetrated by a cabi‐
net, the fire resistance of the assembly shall be maintained as
required by the local building code.

7.6.1.4   Cabinets, closets, and chases containing fire hose
connections shall be marked to indicate the contents.

N 7.6.1.5   Concealed spaces or chases shall be permitted for
installation of hose connections.

7.6.2 Hose.

7.6.2.1*   Each hose connection provided for use by trained
personnel (Class II and Class III systems) shall be equipped
with not more than 100 ft (30 m) of listed, 11∕2 in. (40 mm),
lined, collapsible or noncollapsible fire hose attached and
ready for use.

7.6.2.2   Where hose less than 11∕2 in. (40 mm) is used for 11∕2 in.
(40 mm) hose stations in accordance with 8.2.2 and 8.2.3, listed
noncollapsible hose shall be used.
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7.6.3 Hose Racks.

7.6.3.1   Each 11∕2 in. (40 mm) hose station provided with 11∕2 in.
(40 mm) hose shall be equipped with a listed rack or approved
storage method.

7.6.3.2   Each 11∕2 in. (40 mm) hose station provided with hose
less than 11∕2 in. (40 mm) in accordance with 8.2.2 and 8.2.3
shall be equipped with a listed continuous flow reel.

7.6.4 Nozzles.   Nozzles provided for Class II service shall be
listed.

7.6.5* Label.   Each rack or storage facility for 11∕2 in. (40 mm)
or smaller hose shall be provided with a label that includes the
wording “FIRE HOSE FOR USE BY TRAINED PERSONNEL”
and operating instructions.

7.7 Hose Valves.

7.7.1   Hose valves shall be listed in accordance with UL 668,
Hose Valves for Fire Protection Service.

N 7.7.2   The friction loss for hose valves shall be part of the list‐
ing.

N 7.8 Hose Connections.

Δ 7.8.1   Hose connections shall have external National Hose
Standard (NHS) threads.

N 7.8.2   Where local fire department hose threads do not
conform to NFPA 1963, the AHJ shall designate the hose
threads that shall be used.

7.8.3   Hose threads of hose connections shall be protected.

N 7.8.3.1   Hose connection caps not listed for pressures that
would be applied with open hose valves shall be provided with
one or more openings such that the total cross section of open‐
ings is at least 1∕8 in. in diameter.

N 7.8.3.2   Lockable hose connection caps shall only be permitted
where all of the following conditions are met:

(1)* The use of lockable hose connection caps is approved by
the AHJ and the local fire department.

(2) The lockable hose connection caps comply with
Section 7.8.

(3)* Mechanisms used to lock hose connection caps and fire
department connection caps or plugs are keyed alike.

Δ 7.9* Fire Department Connections.

Δ 7.9.1*   Fire department connections shall be listed.

N 7.9.2   Fire department connections shall be approved.

N 7.9.3   Fire department connections shall be rated for at least
the maximum system working pressure of the standpipe system
zone it supplies.

Δ 7.9.4   The fire department connection(s) shall have at least
two 21∕2 in. (65 mm) connections using NH internal threaded
swivel fitting(s) with 2.5–7.5 NH standard thread, as specified
in NFPA 1963.

7.9.4.1   Where local fire department hose threads do not
conform to NFPA 1963, the AHJ shall designate the hose
threads that shall be used for the fire department connection.

Δ 7.9.4.2   The use of listed threadless couplings for fire depart‐
ment connections shall be permitted where required by the
AHJ.

Δ 7.9.5   Fire department connections shall be equipped with
approved plugs or caps that are properly secured and arranged
for easy removal by fire departments.

N 7.9.6   The number of inlets on the fire department connection
shall be determined in accordance with 10.7.3.

7.10 Signs.   Signs shall be permanently marked and shall be
constructed of weather-resistant metal or rigid plastic materials.

Chapter 8   System Requirements

N 8.1 General. (Reserved)

8.2 Classes of Standpipe Systems.

8.2.1 Class I Systems.   A Class I standpipe system shall provide
21∕2 in. (65 mm) hose connections to supply water for use by
fire departments and those trained in handling heavy fire
streams.

N 8.2.1.1*   In non-high-rise buildings, Class I standpipe systems
shall be permitted to be automatic dry, automatic wet, semiau‐
tomatic dry, manual dry, or manual wet.

8.2.1.2   Class I standpipe systems shall be wet systems except
where piping is subject to freezing.

N 8.2.1.3   Where the system demand exceeds the pumping capa‐
bilities of the fire department, Class I standpipes shall not be
permitted to be manual.

8.2.2 Class II Systems.

8.2.2.1   A Class II standpipe system shall provide either 11∕2 in.
(40 mm) hose stations to supply water for use by trained
personnel or a hose connection for the fire department during
initial response.

8.2.2.2   A minimum 1 in. (25 mm) hose shall be permitted to
be used for hose stations in light hazard occupancies where
investigated and listed for this service and where approved by
the AHJ.

N 8.2.2.3   Class II standpipe systems with 11∕2 in. (40 mm) hose
stations shall be automatic wet systems unless located in a
facility where piping is subject to freezing and where a fire
brigade is trained to operate the system without fire depart‐
ment intervention, in which case an automatic dry or semiauto‐
matic dry system shall be permitted.

8.2.3 Class III Systems.   A Class III standpipe system shall
provide 11∕2 in. (40 mm) hose stations to supply water for use by
trained personnel and 21∕2 in. (65 mm) hose connections to
supply a larger volume of water for use by fire departments and
those trained in handling heavy fire streams.

N 8.2.3.1   A minimum 1 in. (25 mm) hose shall be permitted to
be used for hose stations in light hazard occupancies where
investigated and listed for this service and where approved by
the AHJ.

Δ 8.2.3.2   Where the building is protected throughout by an
approved automatic sprinkler system, Class II hose stations for
use by trained personnel shall not be required, provided that
each Class I hose connection is 21∕2 in. (65 mm) and is equip‐
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ped with a 21∕2 in. × 11∕2 in. (65 mm × 40 mm) reducer and a cap
attached with a chain.

8.2.3.2.1   Class III standpipes meeting the provisions of 8.2.3.2
shall not be required to meet the pressure requirements of
10.2.4.1 or the travel requirements of 9.5.3.

N 8.2.3.3   Class III standpipe systems with 11∕2 in. (40 mm) hose
stations shall be automatic wet systems unless located in a
facility where piping is subject to freezing and where a fire
brigade is trained to operate the system without fire depart‐
ment intervention, in which case an automatic dry or semiauto‐
matic dry system shall be permitted.

Δ 8.2.3.3.1*   In a non-high-rise building, the Class I portion of a
Class III system shall be permitted to be manual.

N 8.2.3.3.2   In a non-high-rise building, the Class II portion of a
Class III system shall be automatic.

N 8.3 Standpipe System Types.

N 8.3.1 Wet.

N 8.3.1.1 Automatic Wet. (Reserved)

N 8.3.1.2 Manual Wet. (Reserved)

N 8.3.2 Dry.

N 8.3.2.1 Supervisory Air.

N 8.3.2.1.1*   All dry standpipe system piping shall be supervised
with supervisory air.

N 8.3.2.1.2   Supervisory air shall be maintained at a minimum
pressure of 7 psi (0.5 bar).

N 8.3.2.1.2.1   Supervisory air pressures shall be permitted to be
less than 7 psi (0.5 bar) in accordance with the manufacturer's
instructions.

N 8.3.2.1.3   Supervisory air shall be maintained at a maximum
pressure of 20 psi (1.4 bar).

N 8.3.2.1.3.1   Supervisory air for automatic dry and semiauto‐
matic dry systems shall be permitted to exceed 20 psi (1.4 bar)
in accordance with the manufacturer’s instructions for dry pipe
and deluge valves.

8.3.2.2* Automatic Dry.

8.3.2.2.1 Pressure Gauges.   Approved pressure gauges in
accordance with Section 8.5 shall be connected as follows:

(1) On the water side and air side of the dry pipe valve
(2) At the air pump supplying the air receiver where one is

provided
(3) At the air receiver where one is provided
(4) In each independent pipe from air supply to dry pipe

system
(5) At quick-opening devices
[13:8.2.1]

8.3.2.2.2 Size of Systems Volume Limitations.

8.3.2.2.2.1*   Not more than 750 gal (2850 L) system capacity
shall be controlled by one dry pipe valve.

8.3.2.2.2.2   Piping volume shall be permitted to exceed the
requirements of 8.3.2.2.2.1 where the system design is such that
water is delivered to the system at the most remote hose
connection in not more than 3 minutes, starting at the normal

air pressure on the system and at the time of fully opened hose
connection.

8.3.2.2.2.3   The use of a listed quick opening device shall be
permitted in order to meet the requirements of 8.3.2.2.2.2.

8.3.2.2.3* Location and Protection of Dry Pipe Valve.
[13:8.2.5]

8.3.2.2.3.1* General.   The dry pipe valve and supply pipe shall
be protected against freezing and mechanical injury.
[13:8.2.5.1]

8.3.2.2.3.2 Valve Rooms.   [13:8.2.5.2]

Δ (A)   Valve rooms shall be lighted and, where subject to freez‐
ing, heated.

(B)   The source of heat shall be of a permanently installed
type. [13:8.2.5.2.2]

(C)   Heat tape shall not be used in lieu of heated valve enclo‐
sures to protect the dry pipe valve and supply pipe against
freezing. [13:8.2.5.2.3]

8.3.2.2.3.3 High Water Level Protection.

(A)   Where it is possible to reseat the dry valve after actuation
without first draining the system, a high water level device in
accordance with 8.3.2.2.3.3(C) shall be provided. [13:8.2.5.4.1]

(B) Differential Dry Pipe Valve.   Protection against accumula‐
tion of water above the clapper shall be provided for differen‐
tial dry pipe valves in accordance with 8.3.2.2.3.3(C).
[13:8.2.5.4.2]

(C) High Water Level Device.   An automatic high water level
signaling device or an automatic drain device shall be permit‐
ted. [13:8.2.5.4.3]

8.3.2.2.4 Air Pressure and Supply.   [13:8.2.6]

8.3.2.2.4.1 Maintenance of Air Pressure.   Air or nitrogen or
other approved gas pressure shall be maintained on dry pipe
systems throughout the year. [13:8.2.6.2]

8.3.2.2.5* Air Supply.   [13:8.2.6.3]

8.3.2.2.5.1   The compressed air supply shall be from a source
available at all times. [13:8.2.6.3.1]

8.3.2.2.5.2*   The air supply shall have a capacity capable of
restoring normal air pressure in the system within 30 minutes.
[13:8.2.6.3.2]

8.3.2.2.6 Air Supply Connection.   [13:8.2.6.4]

8.3.2.2.6.1   The connection from the air supply to the dry pipe
valve shall not be less than 1∕2 in. (13 mm) in diameter and shall
enter the system above the priming water level of the dry pipe
valve. [13:8.2.6.4.1]

8.3.2.2.6.2   A check valve shall be installed in the air filling
connection. [13:8.2.6.4.2]

8.3.2.2.6.3   A listed or approved shutoff valve of either the
renewable disc type or ball valve type shall be installed on the
supply side of this check valve. [13:8.2.6.4.2.1]
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8.3.2.2.7 Relief Valve.   An approved relief valve shall be provi‐
ded between the air supply and the shutoff valve and shall be
set to relieve pressure no less than 10 psi (0.7 bar) in excess of
system air pressure provided in 8.3.2.2.9.1 and shall not exceed
the manufacturer’s limitations. [13:8.2.6.5]

8.3.2.2.8 Automatic Air Maintenance.   Unless the require‐
ments of 8.3.2.2.8.1 are met, where the air supply to a dry pipe
system is maintained automatically, the air supply shall be from
a dependable plant system or an air compressor with an air
receiver, and shall utilize an air maintenance device specifically
listed for such service and capable of controlling the required
air pressure on, and maximum airflow to, the dry system.
[13:8.2.6.6.1]

8.3.2.2.8.1   Where the air compressor supplying a single dry
pipe system has a capacity less than 5.5 ft3/min (160 L/min) at
10 psi (0.7 bar), an air receiver or air maintenance device shall
not be required. [13:8.2.6.6.2]

8.3.2.2.8.2   The automatic air supply to more than one dry
pipe system shall be connected to enable individual mainte‐
nance of air pressure in each system. [13:8.2.6.6.3]

8.3.2.2.8.3   A check valve or other positive backflow prevention
device shall be installed in the air supply to each system to
prevent airflow or waterflow from one system to another.
[13:8.2.6.6.4]

8.3.2.2.9 System Air Pressure.

8.3.2.2.9.1   The system air pressure shall be maintained in
accordance with the instruction sheet furnished with the dry
pipe valve, or shall be 20 psi (1.4 bar) in excess of the calcula‐
ted trip pressure of the dry pipe valve, based on the highest
normal water pressure of the system supply. [13:8.2.6.7.1]

8.3.2.2.9.2   The permitted rate of air leakage shall be as speci‐
fied in 8.3.2.2.9.3. [13:8.2.6.7.2]

8.3.2.2.9.3   In addition to the standard hydrostatic test, an air
pressure leakage test at 40 psi (2.8 bar) shall be conducted for
24 hours. Any leakage that results in a loss of pressure in excess
of 11∕2 psi (0.1 bar) for the 24 hours shall be corrected.
[13:28.2.2.1]

8.3.2.2.10 Nitrogen.   Where used, nitrogen shall be intro‐
duced through a pressure regulator set to maintain system
pressure in accordance with 8.3.2.2.8.

N 8.3.2.3 Manual Dry. (Reserved)

8.3.2.4* Semiautomatic Dry.

N 8.3.2.4.1 Remote Control Activation Device.

8.3.2.4.1.1   A listed remote control activation device shall be
provided at each hose connection within 3 ft (900 mm) and
shall be visible and identified as to its intended use and in
accordance with the manufacturer’s specifications.

8.3.2.4.1.2   The remote control activation device shall be
permitted to be secured in an approved manner to prevent
unauthorized system activation.

8.3.2.4.1.3   The remote control activation system shall be in‐
stalled in accordance with NFPA 72.

8.3.2.4.1.4*   The remote control activation circuits shall be
protected from mechanical damage.

8.3.2.4.1.5   All wiring for actuation of semiautomatic systems
shall be supervised in accordance with NFPA 72.

8.3.2.4.1.6   All remote control activation devices of the semiau‐
tomatic dry standpipe system shall be compatible and listed for
the intended use.

8.3.2.4.1.7   The automatic water control valve shall be provi‐
ded with hydraulic means or mechanical manual means for
operation that is independent of the remote control activation
device.

8.3.2.4.2 Pressure Gauges.   Approved pressure gauges
conforming with Section 8.5 shall be installed as follows:

(1) Above and below preaction valve and below deluge valve
(2) On air supply to preaction and deluge valves
[13:8.3.1.3]

8.3.2.4.3 Location and Protection of System Water Control
Valves.   [13:8.3.1.8]

8.3.2.4.3.1   System water control valves and supply pipes shall
be protected against freezing and mechanical injury.
[13:8.3.1.8.1]

8.3.2.4.4 Valve Rooms.   [13:8.3.1.8.2]

8.3.2.4.4.1   Valve rooms shall be lighted and heated.
[13:8.3.1.8.2.1]

8.3.2.4.4.2   The source of heat shall be of a permanently in‐
stalled type. [13:8.3.1.8.2.2]

8.3.2.4.4.3   Heat tracing shall not be used in lieu of heated
valve enclosure rooms to protect preaction and deluge valves
and supply pipe against freezing. [13:8.3.1.8.2.3]

8.3.2.4.5   Semiautomatic dry systems shall be one of the follow‐
ing types:

(1) A single interlock system, which admits water to piping
upon operation of the remote control activation device

(2) A non-interlock system, which admits water to piping
upon operation of remote control activation device or
hose valve

(3) A double interlock system, which admits water to piping
upon operation of both remote control activation devices
and hose valves

8.3.3 Auxiliary Systems.   A wet standpipe system shall be
permitted to supply an auxiliary dry standpipe system, provided
the water supply is capable of supplying the system demand.

N 8.3.4 Combined Systems. (Reserved)

N 8.4 Building Height.

N 8.4.1 High-Rise.

8.4.1.1   Class I standpipe systems in buildings classified as high-
rise buildings shall be automatic or semiautomatic.

8.4.1.1.1   Manual standpipes shall be permitted in open park‐
ing garages where the highest floor is located not more than
150 ft (45 m) above the lowest level of fire department vehicle
access.

8.4.1.1.2   In buildings classified as high-rise, all required stand‐
pipes shall be automatic or semiautomatic, including partial
height and horizontal standpipes that serve only a portion or
limited number of floors within the building.
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8.5* Gauges.

8.5.1   An approved pressure gauge with a connection not
smaller than 1∕4 in. (6 mm) shall be installed at each discharge
pipe from the fire pump and the public waterworks, at the
pressure tank, at each main drain connection, at the air pump
supplying the pressure tank, and at the top of each standpipe.

8.5.2   Gauges shall be located to allow removal and replace‐
ment.

N 8.5.3   Gauges installed on wet standpipe systems shall be loca‐
ted where they will not be subject to freezing.

8.5.4   Each gauge connection shall be equipped with a shutoff
valve and provisions for draining.

8.5.5   Where several standpipes are interconnected at the top,
a single gauge shall be permitted to be substituted for a gauge
at the top of each standpipe.

8.5.6   Pressure gauges shall be installed above and below each
alarm check valve, dry pipe valve, deluge valve, backflow
preventer, or system riser check valve where such devices are
present.

N 8.6 Waterflow and Supervisory Alarms. (Reserved)

N 8.7 Signs.

N 8.7.1 Signs for Room Identification, Valves, and Hose Connec‐
tions.

N 8.7.1.1   All main and sectional system control valves, including
water supply control valves, shall have a sign indicating the
portion of the system that is controlled by the valve.

N 8.7.1.2   All control, drain, and test connection valves shall be
provided with signs indicating their purpose.

N 8.7.1.3   Where sprinkler system piping supplied by a combined
system is supplied by more than one standpipe (“loop” or “dual
feed” design), a sign shall be located at each dual or multiple
feed connection to the combination system standpipe to indi‐
cate that in order to isolate the sprinkler system served by the
control valve, an additional control valve or valves at other
standpipes shall be shut off.

N 8.7.1.3.1   The sign also shall identify the location of the addi‐
tional control valves.

N 8.7.1.4   Where a main or sectional system control valve is loca‐
ted in a closed room or concealed space, the location of the
valve shall be indicated by a sign in an approved location on
the outside of the door or near the opening to the concealed
space.

N 8.7.1.5*   Where hose connections are not located in exit stair‐
ways, signs shall be provided in accordance with NFPA 170 to
identify the location of the hose connection in an approved
manner.

N 8.7.1.5.1   Valve cabinets, where provided, shall be marked to
indicate the contents.

N 8.7.1.5.2   Letters shall be red with a white background and
shall be 21∕2 in. (65 mm) in height.

N 8.7.1.6   Dry systems with low point drains shall have a sign at
an approved location indicating the number of low point
drains and the location of each individual drain.

N 8.7.2 Signs for Water Supply Pumps.   Where a fire pump is
provided, a sign shall be located in the vicinity of the pump
indicating the minimum pressure and flow required at the
pump discharge flange to meet the system demand.

N 8.7.3* Hydraulic Design Information Sign.

N 8.7.3.1   The installing contractor shall provide a sign identify‐
ing the basis of the system design.

N 8.7.3.2   The sign shall be located at the water supply control
valve for automatic or semiautomatic standpipe systems and at
an approved location for manual systems.

N 8.7.3.3   The sign shall indicate the following:

(1) Location of the two hydraulically most remote hose
connections

(2) Design flow rate for the connections identified in Chap‐
ter 10

(3) Design residual inlet and outlet pressures for the connec‐
tions identified in Chapter 10

(4) Design static pressure and the design system demand
(i.e., flow and residual pressure) at the system control
valve, or at the pump discharge flange where a pump is
installed, and at each fire department connection

N 8.7.4* Pressure-Regulating Device Identification Sign.   All
pressure-regulating devices shall be provided with a perma‐
nently marked identification sign indicating information
required by 12.6.5.2.

Chapter 9   Installation Requirements

N 9.1 Water Supplies. (Reserved)

9.2 Protection of Aboveground Piping.

9.2.1* General.   Standpipe system piping shall be protected
from mechanical damage and fire damage in accordance with
this section.

9.2.2 Protection of Piping from Fire Damage.   Class I and
Class III standpipe system aboveground piping shall be protec‐
ted from fire damage by one of the following methods:

(1) The piping is enclosed in a fire-rated exit stairway.
(2) The piping is enclosed in fire-rated construction with a

rating equal to that of the enclosed fire-rated exit stair‐
way.

(3) Listed fire wrap or other insulating material is applied
directly to the pipe with a rating equal to that of the
enclosed fire-rated exit stairway.

(4) Other methods acceptable to the AHJ.

9.2.2.1   Where exit stairways are not required to be enclosed in
fire-rated construction, standpipe systems shall not be required
to be protected from fire damage.

9.2.2.2   Class II standpipe system piping shall not be required
to be protected from fire damage.

9.2.2.3   Where additional standpipes are provided outside of
stair enclosures to meet travel distance requirements in non-
high-rise buildings, protection of additional standpipesfrom
fire damage shall not be required.
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Δ 9.2.2.4*   Where buildings are fully sprinklered in accordance
with NFPA 13 or NFPA 13R, feed mains, express mains, express
risers, horizontal standpipes, and branch lines that are not
located in rated stair enclosures shall not be required to be
protected from fire damage.

9.2.3 Protection of Piping from Mechanical Damage.   Piping
subject to mechanical damage shall be protected by steel posts,
concrete barriers, or other approved means.

9.2.4 Protection of Piping from Freezing.   Where standpipe
system piping that is normally filled with water passes through
an area subject to freezing temperatures, it shall be protected
from freezing.

9.2.4.1   Antifreeze solutions shall not be used to protect stand‐
pipe system piping from freezing.

9.2.4.2   Listed heat tracing shall be permitted to be used for
protection from freezing.

9.2.4.2.1   Heat tracing shall be installed and insulated in
accordance with the manufacturer’s specifications.

9.2.4.2.2*   Where heat tracing is used, it shall be specifically
listed for use on fire suppression systems.

9.2.4.2.3   Where heat tracing systems are used, they shall be
supervised by one of the following methods:

(1) Central station, proprietary, or remote station signaling
service

(2) Local signaling service that will cause a signal at a
constantly attended location

9.2.4.3   Water-filled piping shall be permitted to be installed in
areas where the temperature is less than 40°F (4°C) when heat
loss calculations performed by a professional engineer verify
that the system will not freeze.

9.2.5 Protection of Piping from Corrosion.   Where corrosive
conditions exist or piping is exposed to the weather, corrosion-
resistant types of pipe, tube, fittings, and hangers or protective
corrosion-resistive coatings shall be used.

9.2.6 Protection of Piping from Earthquakes.   Where stand‐
pipe systems are required to be protected against damage from
earthquakes, standpipe systems shall be protected in accord‐
ance with NFPA 13.

N 9.2.7 Pitching of Pipe.

9.2.7.1   All dry piping shall be pitched to drain at least 1∕4 in. /
10 ft (2 mm/m).

9.2.7.2*   In refrigerated areas, all dry piping shall be pitched
to drain at least 1∕2 in. /10 ft (4 mm/m).

N 9.3 Number of Standpipes.

N 9.3.1 Stairs.   Separate standpipes shall be provided for every
required interior and exterior exit stair.

N 9.3.2 Scissor Stairs.   Where scissor stairs are provided, sepa‐
rate standpipes shall be provided for each stair within the exit
enclosure(s).

N 9.3.3 Horizontal Exits.   Where hose connections are installed
on both sides of a horizontal exit, a single standpipe shall be
permitted to supply the hose connections on each side of a
single horizontal exit.

N 9.4* Interconnection of Standpipes.

N 9.4.1   Where two or more standpipes are installed in the same
building or section of building, they shall be interconnected.

N 9.4.1.1   Standpipes shall be permitted to not be interconnec‐
ted where acceptable to the AHJ.

N 9.4.2   Where standpipes are supplied by tanks located at the
top of the building or zone, the standpipes shall be intercon‐
nected at the top.

N 9.4.3   Dry standpipes shall have only a single level of intercon‐
nection.

N 9.5 Locations of Hose Connections.

N 9.5.1* General.

N 9.5.1.1   Hose connections and hose stations shall be unob‐
structed and shall be located not less than 3 ft (900 mm) or
more than 5 ft (1.5 m) above the floor.

N 9.5.1.1.1   This dimension shall be measured from the floor to
the center of the hose valve.

N 9.5.1.2   The hose connection shall not be obstructed by any
closed or open stairwell door(s) or other objects on the land‐
ing.

N 9.5.2 Class I Systems.

N 9.5.2.1* Stairs.   Hose connections shall be provided at each
main floor landing of every required interior and exterior exit
stair.

N 9.5.2.1.1* Landings.   Where required by the AHJ or local fire
department, hose connections shall be permitted to be instal‐
led at the highest intermediate floor landing between floor
levels in every required interior and exterior exit stair.

N 9.5.2.1.2* Open Stairs.   Where open stairs are provided and
are connected by a common corridor not exceeding 75 ft
(23 m) in length between stairs, a single hose connection shall
be permitted to be installed in the open connecting corridor
provided all travel distances for hose connections are met.

N 9.5.2.1.3* Scissor Stairs.   Where scissor stairs are provided,
separate hose connections shall be provided for each stair
within the stair enclosure(s).

N 9.5.2.2* Horizontal Exits.   Hose connections shall be visible
from and provided within 20 ft (6.1 m) of each side of horizon‐
tal exits.

N 9.5.2.2.1*   Where all floor areas are reachable from an exit
stairway hose connection on the same side of a horizontal exit
within the distances required by 9.5.2.2.1.1 or 9.5.2.2.1.2 as
applicable, the hose connection on the other side of the hori‐
zontal exit shall be permitted to be omitted.

N 9.5.2.2.1.1   The travel distance in 9.5.2.2.1 shall be 200 ft
(61 m) for sprinklered buildings.

N 9.5.2.2.1.2   The travel distance in 9.5.2.2.1 shall be 130 ft
(40 m) for nonsprinklered buildings.

N 9.5.2.3* Exit Passageways.   Hose connections shall be provi‐
ded in each exit passageway.

N 9.5.2.3.1   The hose connections required in 9.5.2.3 shall be
located in the exit passageway at each entrance to the building.
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N 9.5.2.4 Additional Locations Based on Travel Distance.

N 9.5.2.4.1*   Where required by the AHJ, additional hose
connections shall be provided in fully sprinklered buildings in
accordance with NFPA 13 or NFPA 13R where the travel
distance from connections required by 9.5.2.1 through 9.5.2.3
to the most remote portion or story exceeds 200 ft (61 m).

N 9.5.2.4.2*   Additional hose connections shall be provided in
buildings not meeting the requirements of 9.5.2.4.1 where the
travel distance from connections required by 9.5.2.1 through
9.5.2.3 to the most remote portion or story exceeds 150 ft
(45 m).

N 9.5.2.4.3   In open parking garages, the distances in 9.5.2.4.1
and 9.5.2.4.2 shall be reduced to 130 ft (39.7 m) when manual
dry standpipes are installed.

N 9.5.2.4.4   The location of additional hose connections shall be
approved by the AHJ.

N 9.5.2.4.5   The requirements of 9.5.2.4 shall not apply to any
roofs that are not intended for occupancy.

N 9.5.2.5 Occupiable Roofs.   Hose connections shall be provi‐
ded for occupiable roofs, landscaped roofs, and roof gardens
such that all areas of the occupiable roof are within the travel
distances required by 9.5.2.4.

N 9.5.2.6* Nonoccupiable Roofs.   Hose connections shall be
provided at every roof level exit stair entry landing of all
required exit stairs that extend to the roof.

N 9.5.2.6.1*   The hose connection required by 9.5.2.6 shall not
be required where hose connections are installed in accord‐
ance with 9.5.2.1.1.

N 9.5.2.6.2   In stairways that do not extend to the roof, but termi‐
nate immediately below the roof with access ladder hatch and
ship ladder or similar access to a roof, a hose connection shall
be provided on the roof within 10 ft (3 m) of the access point.

N 9.5.2.6.2.1   The hose connection required by 9.5.2.6.2 shall
not be required where the roof slope is 4 in 12 or greater.

N 9.5.2.6.2.2   The hose connection required by 9.5.2.6.2 shall
not be required where at least one hose connection in accord‐
ance with 9.5.2.6 is provided for the roof.

N 9.5.2.6.3   Where there are no hose connections as provided by
9.5.2.6.1 or 9.5.2.6.2.2, and the roof slope is less than 4 in 12, a
single hose connection shall be provided on the roof.

N 9.5.2.6.3.1*   The hose connection required by 9.5.2.6.3 shall
not be required for secondary roofs above and accessed only
from the main roof.

N 9.5.2.6.4*   Hose connections on wet pipe systems located on
roofs subject to freezing shall be protected using one of the
following:

(1) A supervised, normally closed post-indicator valve located
on the roof

(2) A supervised, normally closed control valve located in a
heated stair enclosure or other location approved by the
AHJ immediately below the roof

(3) Other means as approved by the AHJ

N 9.5.2.6.4.1   Where normally closed valves are used in
9.5.2.6.4(1) and 9.5.2.6.4(2), an automatic or manual means of

draining the hose connection pipe supply downstream of the
valve shall be provided.

N 9.5.2.7 Mall Structures.   Hose connections shall be installed in
mall structures as indicated in 9.5.2.7.1 and 9.5.2.7.2 based on
the type of mall concourse provided within the mall structure.

N 9.5.2.7.1 Enclosed Mall Concourses.   Hose connections shall
be provided at the entrance to each exit passageway or exit
corridor, and at the interior side of public entrances from the
exterior to the mall in addition to all other applicable hose
connection location requirements of Section 9.5.

N 9.5.2.7.2 Open Mall Concourse.   Hose connections shall be
provided at the public entrance of the perimeter line of open
mall buildings in addition to all other applicable hose connec‐
tion location requirements of Section 9.5.

N 9.5.2.8 Rooftop Heliports and Helistops.   Buildings with a
rooftop helistop or heliport shall be equipped with a Class I
standpipe hose connection(s) extended to the roof level on
which the helistop or heliport is located.

N 9.5.2.8.1   All portions of the helistop and heliport shall be
within 150 ft (45.7 m) travel distance of a Class I hose connec‐
tion.

N 9.5.3 Class II Systems.   Class II systems shall be provided with
hose stations so that all portions of each floor level of the build‐
ing are within 130 ft (40 m) travel distance of a hose connec‐
tion provided with 11∕2 in. (40 mm) hose or within 120 ft (37 m)
travel distance of a hose connection provided with less than 11∕2
in. (40 mm) hose.

N 9.5.4 Class III Systems.   Class III systems shall be provided
with hose connections as required by 9.5.2 and 9.5.3.

N 9.5.4.1   Where a building is protected throughout by an
approved automatic sprinkler system in accordance with
NFPA 13 or NFPA 13R, Class II hose stations for use by trained
personnel shall not be required provided that each Class I hose
connection is 21∕2 in. (65 mm) and is equipped with a 21∕2 in. ×
11∕2 in. (65 mm × 40 mm) reducer and a cap attached with a
chain.

N 9.5.4.1.1   Where hose stations are removed in accordance with
9.5.4.1, the travel distance limitation of 9.5.3 shall not apply to
Class III systems.

N 9.5.4.1.2   For Class III systems installed without hose, the flow,
pressure, and duration requirements shall be as specified for
Class I systems in buildings protected throughout by an
approved automatic sprinkler system.

N 9.5.5* Clearance.

N 9.5.5.1   Hose connections shall be located so that there is at
least 3 in. (75 mm) clearance between any adjacent object and
the handle of the valve when the valve is in any position rang‐
ing from fully open to fully closed. 

N 9.5.5.2   Hose connections 11∕2 in. (40 mm) or smaller shall be
permitted to have a clearance of at least 2 in. (50 mm).
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N 9.5.6* Access Panels.   Access panels for access to hose connec‐
tions in concealed spaces shall meet the following require‐
ments:

(1) Access panels shall have the appropriate fire resistance
rating as required by the local building code and this
standard.

(2) The handle, latch, or locking mechanism for the panel
shall be acceptable to the AHJ.

(3) The access panel shall be labeled to indicate the compo‐
nents inside.

(4) The access panel shall be sized for the required clearan‐
ces for the hose connection and appurtenances.

9.6 Gate Valves and Check Valves.

9.6.1 Connection to Water Supply.

9.6.1.1   Connections to each automatic water supply shall be
provided with an approved indicating-type valve and check
valve located close to the supply.

9.6.1.1.1   The approved indicating-type valve and check valve
shall be permitted to be located within the building.

9.6.1.2   Valves in 9.6.1.1 shall not be required for automatic
and semiautomatic standpipe systems supplied by fire pumps.

9.6.1.3   Backflow preventers shall be acceptable devices to
meet the requirements of 9.6.1.1.

9.6.1.4   Valves in 9.6.1.1 shall not be required on manual dry
standpipe systems.

9.6.1.4.1   The valves required by 9.6.2 shall be provided where
there is more than one standpipe on a system.

9.6.1.5*   An approved indicating-type valve and approved
check valve shall be provided in the water supply for a manual
wet standpipe system.

9.6.2   Valves shall be provided on all standpipes, including
manual dry standpipes and horizontal standpipes, to allow
isolation of a standpipe without interrupting the supply to
other standpipes from the same source of supply.

N 9.6.3*   An approved means of safely discharging the flow and
pressure required by 12.6.5 to test pressure-regulating devices
shall be provided downstream of the device without requiring
modifications to the system

9.6.4   Listed indicating-type valves shall be provided at the
standpipe for controlling branch lines where the distance to
the remote hose connection exceeds 40 ft (12 m) measured
along the pipe.

9.6.5   Where wafer-type valve discs are used, they shall be
installed so that they do not interfere with the operation of
other system components.

9.6.6* Control Valves and Check Valves on Combined (Stand‐
pipe/Sprinkler) Systems.

9.6.6.1   Each connection from a standpipe that is part of a
combined system to a sprinkler system shall have an individual
control valve and check valve.

9.6.6.2   A listed pressure-regulating device that prevents back‐
flow shall be considered a check valve, and an additional check
valve shall not be required.

9.6.7 Valves on Connections to Water Supplies.

9.6.7.1 General.

9.6.7.1.1*   Each water supply, other than the fire department
connection, shall be provided with a listed indicating valve in
an approved location.

9.6.7.1.2   Valves on fire department connections shall be in
accordance with Sections 9.6 and 9.9.

9.6.7.1.2.1   All valves shall be plainly marked to indicate the
service that they control.

9.6.7.1.2.2   The indicating valve shall be installed where it is
readily accessible in case of fire and not subject to damage.

9.6.7.1.2.3   Wall post-indicator valves shall be permitted where
approved by the AHJ.

9.6.7.1.3   Where a post-indicator valve cannot be used, an
underground valve with an approved roadway box, complete
with T-wrench, shall be permitted.

9.6.7.1.3.1   The location of the T-wrench shall be acceptable to
the AHJ.

9.6.7.1.3.2   The valve locations, directions for their opening,
and services that they control shall be plainly marked on the
buildings served.

9.6.8 Valve Supervision.

Δ 9.6.8.1   Valves controlling water supplies shall be supervised in
an approved manner in the open position by one of the follow‐
ing methods:

(1) A central station, proprietary, or remote station signaling
service

(2) A local signaling service that initiates an audible signal at
a constantly attended location

(3) Locking of valves in the open position

9.6.8.2   Underground gate valves with roadway boxes shall not
be required to be supervised.

9.6.8.3   The bypass valves required in 10.2.5(4) shall be super‐
vised in the closed position.

9.6.8.3.1   Supervision of these valves shall be in accordance
with 9.6.8.1(1) or 9.6.8.1(2).

N 9.6.8.4   A listed water control valve assembly with an automatic
means to operate the valve shall be connected to a remote
supervisory station.

N 9.6.9* Pressure-Regulating Device.

N 9.6.9.1*   A valved outlet for a pressure gauge shall be installed
on the upstream side of every pressure-regulating hose valve.

N 9.6.9.2   Approved pressure gauges shall be installed on both
the upstream and downstream side of every in-line pressure-
regulating device.

N 9.7* Waterflow and Supervisory Alarms.

N 9.7.1* Waterflow Devices.

N 9.7.1.1   Automatic and semiautomatic standpipe systems shall
be provided with at least one listed waterflow device for each
system such that the flow from any hose connection activates
the waterflow device.
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N 9.7.1.1.1   Where more than a single vertical standpipe system
zone is provided, at least one listed waterflow device shall be
provided for each vertical standpipe system zone such that the
flow from any hose connection activates a waterflow device.

N 9.7.1.1.2   Manual wet and manual dry standpipe systems shall
not be required to be provided with a waterflow device.

N 9.7.1.2   Paddle-type waterflow alarms shall be used on wet
standpipe systems only.

N 9.7.1.3*   A means for testing the waterflow device shall be
provided.

N 9.7.2 Supervisory Signal Initiating Devices.

N 9.7.2.1   Supervisory signal initiating devices shall be installed
and monitored for integrity in accordance with NFPA 72.

N 9.7.2.2   A distinctive supervisory signal shall be provided to
indicate a condition that would impair the satisfactory opera‐
tion of the standpipe system.

N 9.7.3 Waterflow Alarm Devices.

N 9.7.3.1*   Mechanical waterflow alarm devices shall be listed for
the service and so constructed and installed that a flow of
10 gpm (38 L/min) from a single hose valve installed on the
system will result in an audible alarm on the premises within
5 minutes after such flow begins and until such flow stops.

N 9.7.3.2*   Electrical waterflow alarm devices shall be listed for
the service and so constructed and installed that a flow of
10 gpm (38 L/min) from a single hose valve installed on the
system will result in an audible alarm on the premises within
100 seconds after such flow begins and until such flow stops.

N 9.7.4*   A means for testing the waterflow device shall be provi‐
ded.

N 9.7.5   Alarm and supervisory devices shall be installed in
accordance with NFPA 72.

N 9.8 Manual Release Devices. (Reserved)

9.9* Fire Department Connections.

9.9.1   Isolation valves shall not be permitted between the fire
department connection and where the fire department
connection piping connects to the system piping.

9.9.2   A listed check valve shall be installed in each fire depart‐
ment connection and shall be located in an accessible location.
[13:16.12.6.1]

9.9.2.1   The check valve shall be installed as close as possible to
the fire department connection inlets.

9.9.2.1.1   The check valve shall be located where it is not
subjected to freezing conditions.

9.9.2.2   The requirement of 9.9.2.1.1 shall not apply to manual
dry systems.

9.9.3   The fire department connection shall be installed as
follows:

(1) Automatic wet and manual wet standpipe systems. On the
system side of the system control valve, check valve, or any
pump, but on the supply side of any isolating valves
required by 9.6.2

(2) Automatic dry standpipe systems with differential dry pipe
valves. On the system side of the control valve and check
valve and the supply side of the dry pipe valve

(3) Automatic dry standpipe systems with mechanical dry pipe
valves. On the system side of the dry pipe valve

(4) Semiautomatic dry standpipe systems. On the system side of
the deluge valve

(5) Manual dry standpipe systems. Directly connected to system
piping with a check valve in the piping as required by
9.9.2

N 9.9.3.1*   The requirements of 9.9.3 shall not apply where the
fire department connection is connected to the underground
piping.

9.9.3.2   Fire department connections shall not be connected
on the suction side of fire pumps. [13:16.12.5.9]

9.9.4*   In areas subject to freezing, an approved automatic
drip valve that is arranged to allow drainage without causing
water damage shall be installed at the low point in the piping
between the check valve and the fire department connection.

9.9.5 Location and Identification.

9.9.5.1   Fire department connections shall be visible and
recognizable from the street or nearest point of fire depart‐
ment apparatus accessibility or on the street side of buildings.

9.9.5.1.1   Fire department connections shall be located and
arranged so that hose lines can be attached to the inlets with‐
out interference from nearby objects, including buildings,
fences, posts, landscaping, vehicles, or other fire department
connections.

9.9.5.2   Each fire department connection shall be designated
by a sign, with letters at least 1 in. (25 mm) in height, that
reads “STANDPIPE.” For manual systems, the sign shall also
indicate that the system is manual and that it is either wet or
dry.

9.9.5.2.1   If automatic sprinklers are also supplied by the fire
department connection, the sign or combination of signs shall
indicate both designated services (e.g., “STANDPIPE AND
AUTOSPKR” or “AUTOSPKR AND STANDPIPE”).

9.9.5.2.2*   A sign also shall indicate the pressure required at
the inlets to deliver the standpipe system demand.

9.9.5.2.2.1   The pressure required sign shall not be required
when the pressure required is 150 psi (10 bar) or less.

9.9.5.3   Where a fire department connection services multiple
buildings, structures, or locations, a sign shall be provided indi‐
cating the buildings, structures, or locations served.

9.9.5.4*   Fire department connections shall be located not
more than 100 ft (30 m) from the nearest fire hydrant connec‐
ted to an approved water supply.

9.9.5.4.1   The location of the fire department connection shall
be permitted to exceed 100 ft (30 m) subject to the approval of
the AHJ.

9.9.6   Fire department connections shall be located not less
than 18 in. (450 mm) nor more than 48 in. (1.2 m) above the
level of the adjoining ground, sidewalk, or grade surface.

9.9.7   Fire department connection piping shall be supported
in accordance with Section 9.11.
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N 9.10* Drains and Test Riser.

N 9.10.1   A permanently installed drain riser shall be provided
adjacent to each standpipe equipped with pressure-regulating
devices to facilitate tests of each device. The drain shall be sized
large enough to handle the full flow required from the largest
pressure-regulating device but shall not be less than the follow‐
ing:

(1) The size of the discharge outlet of the pressure-regulating
device for devices that are greater than 21∕2 in. (65 mm) in
size

(2) 3 in. (80 mm) to facilitate testing of 21∕2 in. (65 mm)
pressure-regulating devices

(3) 2 in. (50 mm) to facilitate testing of 11∕2 in. (40 mm)
pressure-regulating devices

N 9.10.1.1   The drain riser shall be equipped with connections
that are of the same size as the discharge outlets of the
pressure-regulating devices to be tested with internal threaded
swivel fittings having NHS threads, as specified in NFPA 1963,
with plugs.

N 9.10.1.1.1   Where local fire department hose threads do not
conform to NFPA 1963, the fire department shall designate the
hose threads to be used.

N 9.10.1.1.2   The drain riser connections shall be located on at
least every other floor.

N 9.10.1.2   Each drain riser shall terminate with a full-size elbow
to grade or receptor that will receive the full flow from the
drain riser.

N 9.10.1.3   Where drain risers are interconnected and run to a
common discharge point, the common piping shall be sized for
the largest single flow.

N 9.10.2 Drains.   All standpipe systems shall be equipped with
drain connections in accordance with this section.

N 9.10.2.1   A main drain shall be provided on the standpipe
system in accordance with Figure 9.10.2.1.

N 9.10.2.1.1   The main drain connection shall be sized in accord‐
ance with Table 9.10.2.1.1.

Not less than 4 ft (1.2 m)
of exposed drain pipe in
warm room beyond
valve when pipe extends
through wall to outside

Drain
pipe

Inspector’s
¹⁄₄ in. (6 mm)
test plug

Pressure gauge

Standpipe
riserAngle

valve

N FIGURE 9.10.2.1  Drain Connection for System Riser.

N 9.10.2.1.2   The main drain connection shall discharge at a
location that permits the valve to be fully opened without caus‐
ing water damage.

N 9.10.2.1.3   A main drain connection shall not be required on
manual wet and manual dry standpipe systems.

N 9.10.2.2   A drain connection shall be provided on the stand‐
pipe side of each standpipe isolation valve.

N 9.10.2.2.1*   Where acceptable to the AHJ, the lowest hose
connection shall be permitted to be used as the standpipe
drain.

N 9.10.2.2.2   The drain connection shall be sized in accordance
with Table 9.10.2.2.2.

N Table 9.10.2.2.2 Sizing for Standpipe Drains

Standpipe Size Size of Drain Connection

Up to 2 in. (50 mm) 3∕4 in. (20 mm) or larger
21∕2 in. (65 mm), 3 in. (80 mm), 

or 31∕2 in. (90 mm)
11∕4 in. (32 mm) or larger

4 in. (100 mm) or larger 2 in. (50 mm) or larger

N 9.10.2.2.3   The standpipe drain connection shall discharge at a
location that permits the valve to be fully opened without caus‐
ing water damage.

N 9.10.2.2.3.1   Where allowed by 9.10.2.2.1, the standpipe drain
shall not be required to be piped to a drain location.

N 9.10.2.3   Portions of the standpipe system that are trapped
such that they cannot be drained through the main drain
connection or a standpipe drain connection shall have an
auxiliary method of draining in accordance with one of the
following:

(1) An auxiliary drain in accordance with NFPA 13
(2) An auxiliary drain connection in accordance with Table

9.10.2.2.2
(3) A hose connection at a low point that has been approved

for use with a hose to drain water out of the trapped
portion of the system to a location that will not cause
water damage

9.11 Support of Piping.   Support of system piping shall be in
accordance with NFPA 13.

N 9.12 Signs.

9.12.1 Installation of Signs.   Signs shall be secured to a device
or the building wall with corrosion-resistant chains or fasteners.

N Table 9.10.2.1.1 Sizing for Standpipe Riser Drains

Standpipe Riser Size Size of Drain Connection

Up to 2 in. (50 mm) 3∕4 in. (20 mm) or larger
21∕2 in. (65 mm), 3 in. (80 mm), 

or 31∕2 in. (90 mm)
11∕4 in. (32 mm) or larger

4 in. (100 mm) or larger 2 in. (50 mm) or larger
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Chapter 10   Design

10.1* General.   The design of the standpipe system is
governed by building height, area per floor, occupancy classifi‐
cation, egress system design, required flow rate and residual
pressure, and the distance of the hose connection from the
source(s) of the water supply.

10.1.1*   When pressure-regulating devices are used, they shall
be approved for installation within the maximum and mini‐
mum anticipated flow conditions.

N 10.1.1.1   When a pressure-regulating device is not listed for the
minimum anticipated flow condition in accordance with 10.1.1,
an additional pressure-regulating device shall be provided in
parallel that is listed at the minimum anticipated flow condi‐
tion.

10.2* Pressure Limitation.

10.2.1   The maximum pressure at any point in a standpipe
system at any time shall not exceed 400 psi (28 bar).

10.2.2   The pressure required at the FDC shall not exceed the
working pressure of the system components of the standpipe
system nor sprinkler system when the system is a combined
system.

10.2.3   Express mains supplying vertical standpipe system
zones shall be permitted to be designed with pressures in
excess of 400 psi (28 bar) in accordance with their materials
listings or as approved by the AHJ.

10.2.3.1   Where express mains supply vertical standpipe system
zones, there shall be no hose valves on any portion of the
system where the pressure exceeds 400 psi (28 bar).

10.2.4* Maximum Pressure at Hose Connections.

10.2.4.1   Where the residual pressure at a 11∕2 in. (40 mm) hose
connection available for trained personnel use exceeds 100 psi
(6.9 bar), a listed pressure-regulating device shall be provided
to limit residual pressure at the flow required by Section 10.6 to
100 psi (6.9 bar).

10.2.4.1.1   Paragraph 10.2.4.1 shall not apply to the 11∕2 in.
(40 mm) outlet on a 21∕2 in. × 11∕2 in. (65 mm × 40 mm) reducer
as allowed by 8.2.3.2 and 9.5.4.1.

10.2.4.1.2   Paragraph 10.2.4.1 shall not apply to the 11∕2 in.
(40 mm) hose connection when there is no hose required.

10.2.4.1.3   Where the static pressure at a 11∕2 in. (40 mm) hose
connection exceeds 175 psi (12 bar), a listed pressure-
regulating device shall be provided to limit static and residual
pressures at the hose connection to no more than 175 psi (12
bar).

10.2.4.2*   Where the static pressure at a 21∕2 in. (65 mm) hose
connection exceeds 175 psi (12 bar), a listed pressure-
regulating device shall be provided to limit static and residual
pressures at the hose connection to no more than 175 psi (12
bar).

10.2.4.2.1   Where a listed pressure-regulating device is not
manufactured, the AHJ shall be permitted to approve a nonlis‐
ted device.

10.2.4.3   The pressure on the inlet side of the pressure-
regulating device shall not exceed the rated working pressure
of the device.

10.2.5*   Where more than two hose connections are used
downstream of a pressure-regulating device, the following
conditions shall apply:

(1) In systems with multiple zones, pressure-regulating
device(s) shall be permitted to be used in lieu of provid‐
ing separate pumps to control pressure in the lower
zone(s) as long as the devices comply with all require‐
ments in 10.2.5.

(2) A method to isolate the pressure-regulating device(s)
shall be provided for maintenance and repair.

(3) To provide redundancy, pressure-regulating devices shall
be arranged in series so that the failure of any single
device does not allow pressure in excess of 175 psi (12
bar) to any of the multiple hose connections downstream.

(4) An equally sized bypass around the pressure-regulating
device(s), with a normally closed control valve, shall be
installed.

(5) Pressure-regulating device(s) shall be installed not more
than 7 ft 6 in. (2.3 m) above the floor.

(6) The pressure-regulating device shall be provided with
inlet and outlet pressure gauges.

(7) The fire department connection(s) shall be connected to
the system side of the outlet isolation valve.

(8) The pressure-regulating device shall be provided with a
pressure relief valve in accordance with the manufactur‐
er’s recommendations.

(9) Remote monitoring and supervision for detecting high
pressure failure of the pressure-regulating device shall be
provided in accordance with NFPA 72.

10.2.6* Minimum Pressure at Hose Connections.

10.2.6.1 Minimum Design Pressure for Hydraulically Designed
Systems.   Hydraulically designed standpipe systems shall be
designed to provide the waterflow rate required by Section 10.6
at a minimum residual pressure of 100 psi (6.9 bar) at the
outlet of the hydraulically most remote 21∕2 in. (65 mm) hose
connection and 65 psi (4.5 bar) at the outlet of the hydrauli‐
cally most remote 11∕2 in. (40 mm) hose connection.

10.2.6.1.1   The pressure loss through the hose valve shall be
determined using the valve manufacturer’s current published
friction loss data.

Δ 10.2.6.1.1.1   The values in Table 11.3.1.3 shall be permitted to
be used for non-pressure-reducing hose valves when the valve
manufacturer does not publish friction loss data.

10.2.6.1.2*   Manual standpipe systems shall be designed to
provide 100 psi (6.9 bar) at the outlet of the hydraulically most
remote 21∕2 in. (65 mm) hose connection valve with the calcula‐
tions terminating at the fire department connection (FDC) or
FDCs where multiple connections are provided.

Δ 10.3 Minimum Sizes for Standpipes and Branch Lines.

N 10.3.1 Class I and Class III Standpipes.

10.3.1.1   Standpipes shall be at least 4 in. (100 mm) in size.

10.3.1.2   Standpipes that are part of a combined system in a
building that is partially sprinklered shall be at least 6 in.
(150 mm) in size.
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10.3.1.3   Where the building is protected throughout by an
approved automatic sprinkler system in accordance with
NFPA 13 or NFPA 13R, the minimum combined standpipe size
shall be 4 in. (100 mm) for systems hydraulically designed in
accordance with 10.2.6.1.

Δ 10.3.1.4   Branch lines shall be sized based on the hydraulic
criteria established in 10.2.6.1 and Section 10.6 but not sized
smaller than 21∕2 in. (65 mm).

N 10.3.2 Class II Standpipes.   Standpipes shall be sized based on
hydraulic calculations.

10.4 System Design and Sizing of Pipe for Delivery of System
Demand.

10.4.1*   Class I and Class III standpipe systems shall be
designed so that the system demand can be supplied by each
fire department connection, which is provided in accordance
with Section 10.7.

Δ 10.4.2   Where an automatic or semiautomatic water supply is
required for a Class I, II, or III standpipe system by Section 8.2,
the standpipe system shall be designed so that the system
demand can be independently supplied by the attached water
supply.

10.4.3   Where a manual system is permitted by Section 8.2 and
an attached water supply is provided to supply an automatic
sprinkler system or to maintain water in a wet system, the
attached water supply shall not be required to satisfy the stand‐
pipe system demand.

10.4.4   When the system demand to be supplied by the fire
department at the FDC is being determined, the local fire
department shall be consulted regarding the water supply avail‐
able from the responding fire department apparatus.

10.5* Vertical Standpipe System Zones.

Δ 10.5.1 General.

N 10.5.1.1*   Each vertical standpipe system zone shall be provi‐
ded with one or more of the following:

(1) A connection to a fire service main or municipal supply
(2) A separate fire pump
(3) A separate discharge outlet from a multistage, multiport

fire pump
(4) Water storage tank(s)

N 10.5.1.2   Fire pumps or tanks serving multiple vertical stand‐
pipe system zones shall be permitted where pressure-regulating
devices are installed in accordance with 10.2.5.

10.5.1.3   The use of pumps arranged in series to meet the
requirements of 10.5.1.1 shall be permitted.

N 10.5.1.4   Pumps that are arranged in series shall be permitted
to be on separate levels when all of the following conditions are
met:

(1) They are installed in accordance with NFPA 20.
(2) They meet the requirements of 10.5.2 or 10.5.3.

N 10.5.2* Zones Up to the Level of Fire Department Pumping
Capability.

N 10.5.2.1   The requirements of 10.5.3 shall not apply to stand‐
pipe system zones unless common piping is used to supply
zones above the level of fire department pumping capabilities.

N 10.5.2.2 Vertically Staged Fire Pump Suction Supply.

N 10.5.2.2.1   Pump suction supply risers shall be connected to
one or more standpipes or dedicated riser(s) from the vertical
standpipe system below.

N 10.5.2.2.2   The pump suction supply riser(s) shall be capable
of supplying adequate flow and suction pressure in accordance
with NFPA 20.

N 10.5.3* Zones Above the Level of Fire Department Pumping
Capacity.

N 10.5.3.1   Where fire department pumpers cannot supply the
required system demand through a fire department connec‐
tion to any zone or portion of a zone, an auxiliary water supply
complying with 10.5.3.2 through 10.5.3.3 or other means
acceptable to the AHJ shall be provided for such zone(s).

N 10.5.3.1.1   The auxiliary water supply shall meet the 30-minute
minimum water supply requirements of Section 9.2.

N 10.5.3.2* Fire Pump Backup.   Fire pumps serving zones that
are partially or wholly beyond the pumping capability of the
fire department apparatus shall be provided with one of the
following:

(1) A fully independent and automatic backup fire pump
unit(s) arranged so that all zones can be maintained in
full service with any one pump out of service.

(2) An auxiliary means that is capable of providing the full
fire protection demand that is acceptable to the authority
having jurisdiction.

[20:5.6.2]

N 10.5.3.3* Water Supply Tanks.   Water tanks shall comply with
NFPA 20 requirements for water supply tanks for very tall build‐
ings.

N 10.5.3.4 Vertically Staged Fire Pump Suction Supply.

N 10.5.3.4.1   Pump suction supply risers shall be connected to
two or more standpipes or dedicated risers from the vertical
standpipe system below.

N 10.5.3.4.2   With any one pump suction supply riser out of serv‐
ice, the remaining pump suction supply riser(s) shall be capa‐
ble of supplying adequate flow and suction pressure in
accordance with NFPA 20.

N 10.5.3.4.3   Each pump suction supply riser to a vertically
staged fire pump shall be provided with control valves to allow
that pump suction supply riser to be taken out of service with‐
out interrupting the supply from the other pump suction
supply riser(s).

N 10.5.3.5 Feed Mains.

N 10.5.3.5.1*   Pump suction supply risers, standpipe risers, and
express risers shall be supplied from a looped feed main with
control valves arranged such that any single pipe impairment,
when isolated, will cause no more than one riser to be out of
service.

N 10.5.3.5.1.1*   A looped feed main shall not be required when a
dedicated feed main back to the supply source is provided for
each pump suction supply riser, standpipe riser, and express
riser.
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N 10.5.3.5.2   Pump suction supply risers shall be interconnected
by a looped feed main at the level of the vertically staged fire
pump that is in series with another fire pump at a level below.

N 10.5.3.5.2.1*   Control valves shall be provided on the loop and
arranged such that any single pipe impairment, when isolated,
would cause no more than one pump suction supply riser to be
out of service.

N 10.5.3.5.2.2*   A looped feed main shall not be required at the
level of the vertically staged fire pump that is in series with
another fire pump at a level below when each pump suction
supply riser is provided with a dedicated feed main between the
riser location and the fire pump suction.

N 10.5.3.5.3*   A single common feed main up to 100 ft (30 m) in
length shall be permitted to be outside of the fire pump room.

N 10.5.3.6 Express Risers.

N 10.5.3.6.1 General.   Express risers shall meet one of the
following arrangements:

(1) A dedicated express riser provided for each standpipe
riser and complying with 10.5.3.6.2

(2) Two or more express risers provided to supply all the
standpipe risers in the zone and complying with
10.5.3.6.3

N 10.5.3.6.2* Dedicated Express Risers.   Each express riser shall
be sized to supply the flow and pressure required for the dedi‐
cated standpipe riser it supplies.

N 10.5.3.6.3 Two or More Express Risers.

N 10.5.3.6.3.1*   Each express riser shall be provided with control
valves to allow each express riser to be taken out of service with‐
out interrupting the supply from the other express riser(s).

N 10.5.3.6.3.2   With any one express riser out of service, the
remaining express riser(s) shall be capable of supplying the
flow and pressure requirements of 10.2.6 and Section 10.6.

10.6 Flow Rates.

10.6.1 Class I and Class III Systems.

10.6.1.1* Flow Rate.

Δ 10.6.1.1.1   For Class I and Class III systems, the minimum flow
rate for the hydraulically most remote standpipe shall be
250 gpm (950 L/min) through each of the two hydraulically
most remote 21∕2 in. (65 mm) hose connections on the stand‐
pipe.

N 10.6.1.1.2   The calculation procedure shall be in accordance
with 10.6.1.2.

10.6.1.1.3*   Where a horizontal standpipe on a Class I or
Class III system supplies three or more hose connections on
any floor, the minimum flow rate for the hydraulically most
demanding horizontal standpipe shall be 750 gpm
(2850 L/min), and the calculation procedure shall be in
accordance with 10.6.1.2.2.

10.6.1.1.4   The minimum flow rate for additional standpipes
shall be 250 gpm (950 L/min) per standpipe for buildings with
floor areas that do not exceed 80,000 ft2 (7430 m2) per floor.

10.6.1.1.4.1   For buildings that exceed 80,000 ft2 (7430 m2)
per floor, the minimum flow rate for additional standpipes
shall be 500 gpm (1900 L/min) for the second standpipe and

250 gpm (950 L/min) for the third standpipe if the additional
flow is required for buildings not sprinklered throughout in
accordance with NFPA 13.

10.6.1.1.5   Flow rates for combined systems shall be in accord‐
ance with 10.6.1.3.

10.6.1.1.6   The maximum flow rate shall be 1000 gpm
(3800 L/min) for buildings that are sprinklered throughout, in
accordance with NFPA 13, and 1250 gpm (4750 L/min) for
buildings that are not sprinklered throughout, in accordance
with NFPA 13.

10.6.1.1.7*   Where lateral piping serves a single hose connec‐
tion, the minimum flow rate for the system shall be determined
as if the hose connection is being served from a separate stand‐
pipe.

10.6.1.2* Hydraulic Calculation Requirements.

Δ 10.6.1.2.1   Hydraulic calculations and pipe sizes for each
standpipe shall be based on providing 250 gpm (950 L/min) at
each of the two hydraulically most remote hose connections on
the hydraulically remote standpipe and at the connection point
of each of the other design standpipes at the minimum resid‐
ual pressure required by 10.2.6.

10.6.1.2.1.1*   Where a standpipe system has risers that termi‐
nate at different floor levels, separate hydraulic calculations
shall be performed for the standpipes that exist on each level.

10.6.1.2.1.2   In each case, flow shall be added only for stand‐
pipes that exist on the floor level of the calculations.

Δ 10.6.1.2.2   Where a horizontal standpipe on a Class I and
Class III system supplies three or more hose connections on
any floor, hydraulic calculations and pipe sizes for each stand‐
pipe shall be based on providing 250 gpm (950 L/min) at the
three hydraulically most remote hose connections on the stand‐
pipe and at the connection point of each of the other stand‐
pipes at the minimum residual pressure required by 10.2.6.

10.6.1.2.3*   Common supply piping shall be calculated and
sized to provide the required flow rate for all standpipes loca‐
ted within the building connected to such supply piping, with
the total not to exceed the maximum flow demand in
10.6.1.1.6.

10.6.1.2.3.1*   Common supply piping for separate standpipe
systems shall be calculated to provide flow for the most
demanding system.

10.6.1.2.4   Flows from additional standpipes as required by
10.6.1.1 shall not be required to be balanced to the higher
pressure at the point of connection.

10.6.1.3 Combined Systems.

Δ 10.6.1.3.1   In a building protected in accordance with NFPA 13
or NFPA 13R, the water supply for the combined sprinkler and
automatic standpipe system shall be based on the sprinkler
system demand (including any hose stream demand) or the
standpipe demand, whichever is greater.

10.6.1.3.2   A separate sprinkler demand shall not be required.

10.6.1.3.3   For a combined system in a building equipped with
partial automatic sprinkler protection, the flow rate required
by 10.6.1 shall be increased by an amount equal to the hydraul‐
ically calculated sprinkler demand or 150 gpm (570 L/min) for
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light hazard occupancies, or by 500 gpm (1900 L/min) for
ordinary hazard occupancies, whichever is less.

10.6.2 Class II Systems.

10.6.2.1 Minimum Flow Rate.

10.6.2.1.1   For Class II systems, the minimum flow rate for the
hydraulically most remote hose connection shall be 100 gpm
(380 L/min).

10.6.2.1.2   Additional flow shall not be required where more
than one hose connection is provided.

10.6.2.2 Hydraulic Calculation Requirements.

Δ 10.6.2.2.1   Hydraulic calculations and pipe sizes for each
standpipe shall be based on providing 100 gpm (380 L/min) at
the hydraulically most remote hose connection on the stand‐
pipe at the minimum residual pressure required by 10.2.6.

10.6.2.2.2   Common supply piping serving multiple standpipes
shall be calculated and sized to provide 100 gpm (380 L/min).

10.6.3 Maximum Flow Rates for Individual Connections.

10.6.3.1   The maximum flow required from a 21∕2 in. (65 mm)
hose connection shall be 250 gpm (946 L/min).

10.6.3.2   The maximum flow required from a 11∕2 in. (40 mm)
hose connection shall be 100 gpm (379 L/min).

10.6.4 Sprinkler System Hose Demand.   Sprinkler system hose
demand in fully sprinklered buildings shall not be required to
be added to standpipe calculations.

10.7* Fire Department Connections.

10.7.1   One or more fire department connections shall be
provided for each zone of each Class I or Class III standpipe
system.

Δ 10.7.1.1*   Fire department connections for zones partially or
wholly beyond the fire department pumping capability shall
not be required.

10.7.2 Number of Fire Department Connections.

10.7.2.1   A minimum of one FDC shall be required for each
vertical standpipe system zone.

Δ 10.7.2.2*   A minimum of two FDCs shall be provided for each
zone for the following:

(1)* High-rise buildings
(2) Buildings or multiple attached buildings exceeding 900 ft

(274.3 m) perimeter distance

N 10.7.2.2.1   The FDCs shall be located on opposite corners of
the building closest to the fire department vehicle access.

N 10.7.2.2.2   Where FDCs cannot be located on opposite
corners, they shall be separated to the greatest extent possible.

Δ 10.7.2.3   FDCs shall be visible and recognizable from the street
or the nearest point of the fire department apparatus access.

N 10.7.2.4   FDCs shall be located within 50 ft (15 m) of the street
or the nearest point of fire department apparatus access.

10.7.3   Fire department connection sizes shall be based on the
standpipe system demand and shall include one 21∕2 in.
(65 mm) inlet per every 250 gpm (950 L/min).

10.7.3.1   An approved large diameter hose connection of a size
to accommodate the required flow shall be permitted.

N 10.7.3.1.1   Where a 4 in. (100 mm) inlet is used, the assumed
flow per inlet shall be 500 gpm (1900 L/min).

N 10.7.3.1.2   Where a 5 in. (125 mm) inlet is used, the assumed
flow per inlet shall be 750 gpm (2850 L/min).

N 10.7.3.1.3*   Maximum operating pressure limits of the hose
used to supply an FDC in accordance with NFPA 1961 shall be
considered when selecting the inlet size.

10.7.3.2   The inlets required by 10.7.3 shall be permitted to be
provided on multiple fire department connections.

10.7.3.3   The inlets required by 10.7.3 shall be permitted to be
located in multiple locations as allowed by the AHJ.

Chapter 11   Plans and Calculations

11.1* Plans and Specifications.

11.1.1   Plans accurately showing the details and arrangement
of the standpipe system shall be submitted for approval to the
AHJ prior to the installation of the system.

11.1.2   Working plans shall be drawn to an indicated scale, on
sheets of uniform size, and shall show those items from the
following list that pertain to the design of the system:

(1) Name of owner(s) or owner’s (owners’) representative
(2) Location, including street address
(3) Point of compass
(4) Name and address of installing contractor
(5) For automatic and semiautomatic standpipe systems, the

following:

(a) Size of city main in street and whether dead end or
circulating; if dead end, direction and distance to
nearest circulating main

(b) City main test results and system elevation relative
to test hydrant

(6) For automatic and semiautomatic standpipe systems,
other sources of supply, with pressure and elevation

(7) For automatic dry and semiautomatic dry standpipe
systems, approximate capacity of each dry pipe system

(8) For automatic and semiautomatic standpipe systems,
water supply capacity information, including the follow‐
ing:

(a) Location and elevation of static and residual test
gauge with relation to the riser reference point

(b) Flow location
(c) Static pressure [psi (bar)]
(d) Residual pressure [psi (bar)]
(e) Flow [gpm (L/min)]
(f) Date the test was conducted
(g) Time the test was conducted
(h) Name of person who conducted the test or

supplied the information
(i) Other sources of water supply, with pressure or

elevation
(9) Pipe type and schedule of wall thickness

(10) Nominal pipe size and cutting lengths of pipe (or
center-to-center dimensions)

(11) Type of fittings and joints and locations of all welds and
bends
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(12) Type and location of hangers, sleeves, braces, and meth‐
ods of securing piping

(13) All control valves, check valves, drain pipes, and test
connections

(14) Make, type, model, and size of alarm, dry pipe, or deluge
valve

(15) Type and location of alarms
(16) Size and location of standpipes, hose connections, hand

hose, nozzles, cabinets, and related equipment
(17) Information on the hydraulic data nameplate
(18) Hydraulic reference points shown on plan that corre‐

spond with comparable reference points on the
hydraulic calculation sheets

(19) The setting for pressure-regulating devices
(20) The size and location of hydrant(s) in relation to FDCs
(21) Size, location, and piping arrangement of FDCs
(22) Scale and graphical representation of the scale
(23) Hose valve manufacturer and model
(24) Pressure-reducing valve(s) manufacturer and model
(25) Required pressure at hose valve outlet
(26) Location of hose valves used in the hydraulic calcula‐

tions
(27) Standpipe system demand (flow and pressure) at the

following locations:

(a) FDC inlet
(b) Fire pump discharge flange
(c) Water supply tank discharge
(d) Water supply source if different from (a) through

(c)
(28)* Legend defining all symbols used on the working plans

11.1.3   The drawings shall show the location, arrangement,
water supply, equipment, and all other details necessary to
establish compliance with this standard.

11.1.4*   The plans shall include specifications covering the
character of materials used and shall describe all system
components.

11.1.5   The plans shall include an elevation diagram, and the
vertical elevation of each floor shall be indicated.

11.2 Hydraulic Calculations.

11.2.1   Standpipe system piping shall be sized by hydraulic
calculations.

11.2.2   A complete set of calculations shall be submitted with
the plans.

11.2.3*   Hydraulic calculations shall be prepared on form
sheets that include a summary sheet, detailed worksheets, and a
graph sheet. [13:28.4.1]

Δ 11.2.4 Summary Sheet.   The summary sheet shall contain the
following information, where applicable:

(1) Date the calculations are performed
(2) Location of design area and standpipes
(3) Name of owner or owner’s (owners’) representative
(4) Building number, address, or other identification
(5) Name and address of contractor or designer
(6) Name of approving agency
(7) System design requirements, as follows:

(a) Number of standpipes flowing
(b) Minimum rate of water application [gpm (L/min)]

(8) Total water requirements as calculated, including individ‐
ual standpipe and partial sprinkler demand

11.2.5 Detailed Worksheets.   Detailed worksheets or computer
printout sheets shall contain the following information:

(1) Sheet number
(2) Hose connection description and discharge constant (K)
(3) Hydraulic reference points
(4) Flow in gpm (L/min)
(5) Pipe size
(6) Pipe lengths, center-to-center of fittings
(7) Equivalent pipe lengths for fittings and devices
(8) Friction loss in psi/ft (bar/m) of pipe
(9) Total friction loss between reference points

(10) Devices per 11.3.1.5
(11) Elevation head in psi (bar) between reference points
(12) Required pressure in psi (bar) at each reference point
(13) Velocity pressure and normal pressure if included in

calculations
(14) Notes to indicate starting points or reference to other

sheets or to clarify data shown

11.2.6 Graph Sheet.   A graphic representation of the
complete hydraulic calculation shall be plotted on semiexpo‐
nential graph paper (Q1.85) and shall include the following:

(1) Water supply curve
(2) Standpipe system demand
(3) Hose demand (where applicable)
(4) Partial sprinkler demand where applicable (see 10.6.1.3.3)

11.3 Hydraulic Calculation Procedures.

11.3.1 General.

Δ 11.3.1.1   Hydraulic calculations shall be based on the criteria
of Chapter 10.

11.3.1.2   Calculations shall begin at each hose connection and
shall include the friction loss for the hose valve and any
connecting piping from the hose valve to the standpipe.

Δ 11.3.1.3   Where the manufacturer's published data is not avail‐
able, Table 11.3.1.3 shall be used to determine the equivalent
length of pipe for fittings and devices.

11.3.1.4   For saddle-type fittings having friction loss greater
than that shown in Table 11.3.1.3, the increased friction loss
shall be included in the hydraulic calculations.

11.3.1.5 Valves and Components.   Specific friction loss values
or equivalent pipe lengths for alarm valves, dry pipe valves,
deluge valves, strainers, backflow prevention devices, and other
devices shall be made available to the AHJ. [13:28.2.3.3]

11.3.2 Adjustments.

11.3.2.1   Table 11.3.1.3 shall be used only where the Hazen-
Williams C factor is 120.

11.3.2.2   For other values of C, the values in Table 11.3.1.3
shall be multiplied by the factors indicated in Table 11.3.2.2.

11.3.2.3   Table 11.3.2.3 indicates typical C factors that shall be
used for commonly used piping materials.

11.3.2.4   The AHJ shall be permitted to require other C values.
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11.3.2.5   For internal pipe diameters different from Schedule
40 steel pipe [Schedule 30 for pipe diameters 8 in. (200 mm)
and larger], the equivalent length shown in Table 11.3.1.3 shall
be multiplied by a factor derived from the following equation:

Actual inside diameter

Schedule 40 steel pipe inside diameteer
Factor









 =

4 87.

11.3.2.5.1   The factor thus obtained shall be further modified
as required by Table 11.3.2.2. This table shall apply to other
types of pipe listed in Table 11.3.2.3 only where modified by
factors from 11.3.2.3 and 11.3.2.5.

11.3.3 Formulas.

11.3.3.1 Friction Loss Formula.

11.3.3.1.1   Pipe friction losses shall be determined on the basis
of the Hazen-Williams formula, as follows:

p
Q

C d
=

4 52
1 85

1 85 4 87

.
.

. .

where:
p = frictional resistance (psi/ft of pipe)
Q = flow (gpm)
C = friction loss coefficient
d = actual internal diameter of pipe (in.)

[13:28.2.2.1.1]

 
[11.3.2.5]

 
[11.3.3.1.1]

11.3.3.1.2   For SI units, the following equation shall be used:

p
Q

C d
m

m

m

=








6 05 10

1 85

1 85 4 87

5
.

.

. .

where:
pm = frictional resistance (bar/m of pipe)
Qm = flow (L/min)
C = friction loss coefficient

dm = actual internal diameter (mm)

[13:28.2.2.1.2]

 
[11.3.3.1.2]

Table 11.3.2.2 Adjustment Factors for C Values

Multiplying Factor C Value

0.713 100
1.16 130
1.33 140
1.51 150

Table 11.3.2.3 Hazen-Williams C Values

Pipe or Tube C Value

Unlined cast or ductile-iron 100
Black steel (dry) 100
Black steel (wet) 120
Galvanized (wet) 120
Galvanized (dry) 100
Plastic (listed all) 150
Cement-lined cast or ductile-iron 140
Copper tube or stainless steel 150

Δ Table 11.3.1.3 Equivalent Pipe Length Chart

 Fittings and Valves Expressed in Equivalent Feet of Pipe

Fittings and Valves 3∕4 in. 1 in. 11∕4 in. 11∕2 in. 2 in. 21∕2 in. 3 in. 31∕2 in. 4 in. 5 in. 6 in. 8 in. 10 in. 12 in.

45 degree elbow 1 1 1 2 2 3 3 3 4 5 7 9 11 13
90 degree standard elbow 2 2 3 4 5 6 7 8 10 12 14 18 22 27
90 degree long-turn elbow 1 2 2 2 3 4 5 5 6 8 9 13 16 18
Tee or cross (flow turned 

90 degrees)
3 5 6 8 10 12 15 17 20 25 30 35 50 60

Butterfly valve — — — — 6 7 10 — 12 9 10 12 19 21
Gate valve — — — — 1 1 1 1 2 2 3 4 5 6
Swing check* — 5 7 9 11 14 16 19 22 27 32 45 55 65
Globe (straight) hose 

valve
— — — 46 — 70 — — — — — — — —

Angle hose valve — — — 20 — 31 — — — — — — — —
For SI units, 1 in. = 25.4 mm.
*Due to the variations in design of swing check valves, the pipe equivalents indicated in this table are considered to be average.
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