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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 A before a section number indicates that words within that section were
deleted and a A 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 A
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 [rom the NFPA Technical Meeting, Tentative Interim Amendments, and Errata are also
located there.

REMINDER: 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.
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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 1s 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 1ssued 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 1n 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 1ts 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 1n, 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 Insutute (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 1s called to the possibility that compliance with an NFPA Standard may require use of an
imvention 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 mformaton, contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulatons. NFPA does not, by the
publication of its codes, standards, recommended practices, and guides, intend to urge action that 1s 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 selt-regulation, standardization, and the promotion of sate

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 notity 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/docinto.
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NFPA® 52

Vehicular Natural Gas Fuel Systems Code

2023 Edition

This edition of NFPA 52, Vehicular Natural Gas Fuel Systems Code, was prepared by the Technical
Committee on Vehicular Alternative Fuel Systems. It was 1ssued by the Standards Council on March

20, 2022, with an effective date of April 9, 2022, and supersedes all previous editions.
This edition of NFPA 52 was approved as an American National Standard on April 9, 2022,

Origin and Development of NFPA 52

While compressed natural gas (CNG) vehicles have been used extensively in other countries since
the late 1940s, it was not until the late 1970s that their use in the United States became extensive
enough to warrant preparation of a national standard.

Between 1980 and 1982, a committee of the American Gas Association (AGA) developed a draft
of a fire safety standard for vehicular fuel systems. This was based on existing worldwide standards
and current U.S. practice.

In late 1981, the AGA petiioned the NFPA to establish a technical committee project on the
subject. The normal NFPA solicitation of comments revealed sufficient response from various
interested parties, and the Committee on Compressed Natural Gas Vehicular Fuel Systems was

established by the Standards Council in July 1982.

The first edition of NFPA 52, Standard for Compressed Natural Gas (CNG) Vehicular Fuel Systems, was
1ssued in 1984, and it was revised in 1988, 1992, 1995, and 1998.

The 2002 edition of NFPA 52 contained minor revisions, most of these in the chapter on engine
fuel systems. There also were some changes made to comply with the NFPA Manual of Style for
Technical Commattee Documents. The most significant of these were reordering of chapters and
numbering of definitions.

The 2006 edition of NFPA 52 was a complete revision. NFPA 57, LNG Vehicular Fuel Systems Code,
was incorporated into NFPA 52. Additonally, the scope of the technical committee was expanded to
include hydrogen, and new chapters were added that addressed general gaseous hydrogen
requirements and equipment qualifications; service and maintenance of gaseous hydrogen engine
fuel systems; gaseous hydrogen compression, gas processing, storage, and dispensing systems; and
liquefied hydrogen fueling facilities.

The 2010 edinon of NFPA 52 revised the committee scope so that it better coordinated with the
responsibilities of NFPA b5, Compressed Gases and Cryogenic Fluids Code, with regard to hydrogen
storage systems. A large number of changes were also made to the chapters concerning hydrogen to
update to current material in NFPA documents, the Manual of Style for NFPA Technical Commiliee
Documents, and acceptable performance criteria.

Paragraphs extracted from NFPA b5 were shown with the extract reference in brackets [ | at the
end of the paragraph. In some cases, modifications were made to the extracted text to use
terminology appropriate for this standard, such as the term cryogenic fluid instead of compressed gas. In
those instances, brackets encased the modified terms.

The 2013 edittion removed the requirements for hydrogen systems, the responsibility for which
were transferred to NFPA 2, Hydrogen Technologies Code. A chapter on general fueling requirements
was added, and changes were made to the onboard gas detection requirements for LNG-fueled

vehicles. The installation requirements for ASME tanks for LNG were updated to coordinate with
NFPA B9A, Standard for the Production, Storage, and Handling of Liquefied Natural Gas (LNG).

The 2016 editon was completely reorganized for easier access to requirements. The title of the
document was changed from Vehicular Gaseous Fuel Systems Code to Vehicular Natural Gas Fuel Systems

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169,
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Code to coordinate with the removal of hydrogen systems from the scope of the document 1n 2013. New and revised definitions
harmonized the code with the new CSA Group NGV 5.1 standard, Residential Fueling Appliances. Most notably, a new definition
for residential fueling appliances was added and the definition tor vehicle fueling appliances was revised.

For the 2019 edition, text reorganization and additions were made to address vehicle fueling applications (VFAs). A new
chapter was added for nonresidential CNG fueling applications. Several terms were added and updated to align with current
definitions and VFA updates to the document. For example, the term qualified engineer was changed to qualified person, and the
definition contiguous building volume was added to Chapter 3. Sections of the residential CNG fueling chapter were removed
because they were part of the certification of appliances covered in CSA Group NGV 5.1, Residential Fueling Appliances.

For the 2023 edition, bulk plant requirements extracted from NFPA 59A have been revised and in most cases are no longer
extracted, since these requirements commonly do not apply to NFPA 52 installations. To provide additional clarity throughout
the document, defueling and manifold have been added as defined terms in Chapter 3. Container protection requirements in
Chapter 8 also have been revised where the requirements referred to ASME containers that utilize pressure relief valves instead
of pressure relief devices.

2023 Edition
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COMMITTEE PERSONNEL 52-3

Technical Committee on Vehicular Alternative Fuel Systems

Stephen V. Abernathy, Chair
Consultant, SC [SE]

Robert R. Adams, Marathon Technical Services, Canada [SE]
Jim Ames, Ameswest Technical Services, UT [IM]

Chris Dale Byers, Piedmont Natural Gas, SC [U]

Julie Cairns, CSA Group, OH [RT]

Matt T. Creedon, Pacific Gas & Electric Company, CA [U]
Denis C. K. Ding, Clean Energy Fuels Corporation, CA [M]
Rob Early, Compressed Gas Association, NY [M]

Thomas J. Forsythe, JENSEN HUGHES, CA [SE]

Mike Gust, Quantum Fuel Systems, CA [U]

Alan D. Hatfield, Poten & Partners/ Braemar Engineering, TX [SE]
John Jordan, Hexagon Agility /Agility Fuel Systems, MN [M]
Zach Klein, McNeilus Truck And Manufacturing, MN [M]

Quon Y. Kwan, US Department of Transportation, Washington, DC
[E]

Rep. US Department of Transportation

Reid B. Larson, Chart Industries, MN [M |

Rick Long, Petroleum Equipment Institute, OK [IM]

Michael W. Mackey, Nikkiso Cryogenic Industries Group, CA [SE]
William H Mcglinchey, AFV International (Alternaave Fuel
Vehicle), OH [SE]

Timothy E. Meyers, US Coast Guard, DC [E]

April Dawn Richardson, Railroad Commission of Texas, TX [E]
Nitesh Shroff, Heil Environmental, AL [M]

Joel E. Sipe, Exponent, Inc., CA [SE]

Glen E. Smith, Union Pacific Railroad, NE [SE]

Rep. American Railway Engineering & Maintenance-of-Way
Assn.

E. Michael Steele, Steele Consulting, CA [M]
Rep. Society of Automotive Engineers

Alternates

Scott C Boorse, Petroleum Equipment Institute (PEL), OK [IM]
(Alt. to Rick Long)

Richard A. Craig, Compressed Gas Association, VA [M]
(Alt. to Rob Early)

Mark Duda, CSA Group, OH [RT]
(Alt. to Julie Cairns)

Andrew Gibbons, US Coast Guard, DC [E]
(Alt. to Timothy E. Meyers)

James P. Lewis, [im Lewis LNG Expertise, TX [SE ]
(Alt. to Michael W. Mackey)

Timothy Lester Morse, Exponent, MA [SE]
(Alt. to Joel E. Sipe)

Heath Dehn, NFPA Statf Liaison

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

back of the document.

NOTE: Mf.‘]'ﬂbf.‘]"ﬁhip on a committee shall not 1n and of 1tself constitute an endorsement of
the Association or any document rlf.'vfrlnpfrrl h},f the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on fire
and explosion hazards associated with compressed natural gas (CNG), hquefied natural gas
(LNG) engine fuel systems, on vehicles of all types and for refueling stations and associated
storage. The Committee shall coordinate 1ts documents with the Committee on the National
Fuel Gas Code with respect to natural gas piping within the scope of that Committee: with
the Committees on Industrial Trucks, Fire Safety for Recreatnonal Vehicles, and Marine Fire
Protection with respect to engine fuel systems and refueling stations within their scopes; and
the Liquehed Natural Gas Committee with respect to storage of LNG within its scope.
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ADMINISTRATION 52-5

NFPA 52

Vehicular Natural Gas Fuel Systems Code

2023 Edition

IMPORTANT NOTE: This NFPA document 1s made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications contaiming 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
NFFPA 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 inwolved 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 mclude 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 and extracted publications can
be found in Chapter 2 and Annex D.

Chapter 1 Administration

1.1* Scope.

1.1.1 This code shall apply to the design, installation, opera-
tion, and maintenance of compressed natural gas (CNG) and
iquefied natural gas (LNG) engine fuel systems on vehicles of
all types and for fueling vehicle (dispensing) systems and facili-
ties, and associated storage, including the following:

(1)  Ornginal equipment manufacturers (OEMs)
(2) Finalstage vehicle integrator/manufacturer (FSVIM)
(3) Vehicle fueling (dispensing) systems

1.1.2 This code shall apply to the design, installation, opera-
tion, and maintenance of LNG engine fuel systems on vehicles
of all types, to their associated fueling (dispensing) facilities,

and to LNG-to-CNG facilities with LNG storage in ASME
containers of 100,000 gal (379 m~) or less.

1.1.3 This code shall not Elppl}’ to those aspects of vehicles and
fuel suppl}r containers that are covered h}r federal motor vehi-
cle safety standards (FMVSSs).

1.1.4 This code shall include marine, highway, rail, off-road,
and industrial vehicles.

Shaded text = Revisions. A = Text deletions and figure/table revisions.

* = Section deletnons. N = New matenal.

1.1.6. Where contlicts occur between provisions of this code
and referenced codes and standards, the provisions of this code

shall apply.

1.1.6 Where, In any specific case, different sections of this
code specify different materials, methods, or other require-
ments, the most restrictive shall govern.

1.1.7 Where there is a conflict between a general requirement
and a specific requirement, the specific requirement shall be

applicable.

1.1.8 Manufacturer speciﬁcatinns shall equal Or surpass the
ﬂpplicahle requirements of this code.

1.2 Purpose. The purpose of this code shall be to provide
fundamental safeguards against fire and explosion hazards
assoclated with compressed natural gas (CNG) and liquefied
natural gas (LNG) engine fuel systems on vehicles of all types
and for refueling stations and associated storage.

1.3 Retroactivity. The provisions of this code retlect a consen-
sus of what 1s necessary to provide an acceptable degree of
protection from the hazards addressed mn this code at the time
the code was issued.

1.3.1 Unless otherwise specified, the provisions of this code
are not intended to require upgrading facilities, equipment,
structures, or installations that existed or were approved for
construction or mstallatton prior to the effective date of the
code. Where specified, the provisions of this code shall be
retroactive.

1.3.2 In those cases where the authority having jurisdiction
determines that the existing situation presents an unacceptable
degree of risk, the authority having jurisdiction shall be permit-
ted to apply retroactively any portions of this code deemed
appropriate.

1.3.3 The retroactive requirements of this code shall be
permitted to be modified 1if their application clearly would be
impractical in the judgment of the authority having jurisdic-
tion, and only where a reasonable degree of safety is provided
and 1s clearly evident.

1.4 Alternate Provisions. Site conditions, advancements 1in
technology, and improvements in system design and equip-
ment shall be permitied to allow for equipment fabrication
methods, component design requirements, and installation
and operating practices that differ from those specified in this
code.

1.4.1 Such deviations or illlpI‘ﬁ‘;’El‘llEI‘ltﬂ shall be permitterl to
prm*ifle equimlent SﬂfEt}’ and -‘:nmpﬂtihle nperﬂtinn that meet
the mmtent of this code.

1.4.2 Such deviations shall be permitted where the authority
having jurisdiction has seen evidence that a special investiga-
tion of all factors has been made and, based on sound experi-
ence and engineering judgment, has concluded that the
proposed deviations meet the intent of this code.

1.5 Training. Persons engaged in the handling and storage of
LNG, CNG, and LCNG shall be trained in the hazards and

prnperties of these materials.

1.6 Units.
1.6.1 Metric units in this code are based on IEEE/ASTM SI

10, American National Standard for Metric Practlice.
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