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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
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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
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located there.
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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 Therefore, any previous edition of this document no longer represents the current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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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,
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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.

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/NFPA/198679591/NFPA-59A?src=spdf

59A-1

Copyright © 2018 National Fire Protection Association®. All Rights Reserved.

NFPA® 59A

Standard for the

Production, Storage, and Handling of Liquefied Natural Gas (LNG)

2019 Edition

This edition of NFPA 59A, Standard for the Production, Storage, and Handling of Liquefied Natural Gas
(LNG), was prepared by the Technical Committee on Liquefied Natural Gas. It was issued by the
Standards Council on November 5, 2018, with an effective date of November 25, 2018, and
supersedes all previous editions.

This edition of NFPA 59A was approved as an American National Standard on November 25,
2018.

Origin and Development of NFPA 59A

A committee of the American Gas Association began work on a standard for liquefied natural gas
circa 1960. In the autumn of 1964, a draft was submitted to NFPA with the request that it be
considered as the basis for an NFPA standard. The Sectional Committee on Utility Gas prepared a
standard that was adopted tentatively at the 1966 NFPA Annual Meeting at the recommendation of
the Committee on Gases.

With the formation of the Committee on Fuel Gases in the summer of 1966, the standard was
assigned to that committee and its subcommittee on Utility Gas Plants. The first official edition was
adopted at the 1967 NFPA Annual Meeting under the sponsorship of the Committee on Fuel Gases.

By early 1969, it was apparent that the use of LNG was expanding considerably beyond the utility
gas plant applications covered by the 1967 edition. The American Petroleum Institute suggested that
one of its standards, PUBL 2510A, Design and Construction of Liquefied Petrolewm Gas (LPG) Installations,
be used to help develop a standard having a broader scope. The Committee on Liquefied Natural
Gas was established for that purpose. The 1971 edition was the first edition of NFPA 59A developed
under the broadened scope. Subsequent editions were adopted in 1972, 1975, 1979, 1985, 1990,
1994, 1996, and 2001.

The 2006 edition included revisions in compliance with the Manual of Style for NFPA Technical
Committee Documents. Chapter b was revised to cover double and full containment LNG storage
containers. Definitions of these types of containers were also added to the standard. Seismic design
criteria for LNG containers were revised to correlate with the requirements of ASCE 7, Minimum
Design Loads for Buildings and Other Structures. Chapter 11 was revised to add requirements for a
contingency plan for potential LNG marine transfer incidents.

In the 2009 edition, additional vapor dispersion models were allowed where they are evaluated
and approved by an independent body using the new Model Evaluation Protocol developed by the
NFPA Research Foundation. The Design Spill table was revised to separate the design spill
requirements for over-the-top fill/withdrawal containers, other containers, and process areas. Scope
statements were added to each chapter, and the term radiant heat flux replaced thermal radiation
throughout the document.

In the 2013 edition, Annex E, Performance-Based Alternative Standard for Plant Siting, was
revised and relocated to the mandatory text as new Chapter 15, Performance (Risk Assessment)
Based LNG Plant Siting. Use of the performance-based option required approval of the authority
having jurisdiction. The performance-based option required analyzing the risks to persons and
property in the area surrounding the proposed LNG plant based on risk mitigation techniques
incorporated into the facility design. All of the minimum requirements of earlier chapters of NFPA
59A also had to be met. Chapter 15 provided several tables and figures to assist a facility designer in
identifying those risks and determining if the risks are tolerable, as defined in Chapter 15.
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The 2013 edition also incorporated several revisions to promote consistency between NFPA 59A and the Code of Federal
Regulations, as well as some new terminology for tank systems. In addition, Chapters 7 and 14 were reorganized for easier use.

In the 2016 edition, several definitions were revised to establish a hierarchy of components, facilities, and plants. A new
definition for LNG facility was added, and the definitions for LNG plant and component were revised to maintain consistency.
Subsequent chapters were revised to correspond to the new definitions.

Additional changes were made to improve the fire safe design of outer concrete containers to avoid explosive spalling
during a fire event. Revisions were made to requirements for inspections after repairs, detection of leaks, and post seismic
events to provide greater confidence in the system’s continued safety and integrity.

The 2016 edition also incorporated several revisions to enhance the use of Annex A. NFPA documents that had been listed
in Annex A as informational references in previous editions were moved into Chapter 12 as enforceable code to address the
design and installation requirements for fire protection systems. New and revised annex material was added to numerous
sections to provide additional information, guidance, and clarification, as well as to point users to reference materials for
further guidance.

The 2019 edition of the standard presents a reorganization of the requirements for plant siting and layout to facilitate
better focus and implementation of these requirements. Elements of what had been in Chapter 5, Layout and Siting, are now
presented separately as plant siting (Chapter 5), plant layout (Chapter 6), plant design (Chapter 12), impounding areas
(Chapter 13), and mobile and temporary LNG facilities (Chapter 14). Annex C, Security, and Annex D, Training, are removed
because their content in previous editions is now incorporated into the mandatory requirements of the standard. Also in this
revision, the committee standardized the use of terminology.

Another notable change for NFPA 59A, 2019 edition, is the addition of a chapter to address small-scale LNG facilities. This
chapter was built on what had been presented as requirements for ASME containers in this standard. However, the growth in
the small- to mid-scale segment of the global LNG market prompted a re-evaluation of available storage technologies,
including a single-wall ASME container with supplementary design and fabrication requirements. The committee developed
Chapter 17, Requirements for Stationary Applications for Small Scale LNG Facilities, to establish the framework under which
single-wall ASME containers used for LNG storage can be safely implemented at LNG facilities.
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This list represents the membership at the time the Committee was balloted on the final text of this edition.
Since that time, changes in the membership may have occurred. A key to classifications is found at the
back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.
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Committee Scope: This Committee shall have primary responsibility for documents on safety
and related aspects in the liquefaction of natural gas and the transport, storage, vaporization,
transfer, and use of liquefied natural gas.
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59A-7

NFPA 59A

Standard for the

Production, Storage, and Handling of
Liquefied Natural Gas (LNG)

2019 Edition

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. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex C. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other references
as appropriate. Requests for interpretations or revisions of
extracted text shall be sent to the technical committee respon-
sible for the source document.

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

Chapter 1 Administration

1.1¥ Scope.
1.1.1 This standard shall apply to the following:

(1) The siting, design, construction, maintenance, and opera-
tion of facilities that produce, store, and handle liquefied
natural gas (LNG)

(2) The training of personnel involved with LNG

1.1.2 This standard shall not apply to the following:

(1) Frozen ground containers

(2) Portable storage containers stored or used in buildings

(3) All LNG vehicular applications, including fueling of LNG
vehicles

Shaded text = Revisions.

A = Text deletions and figure/table revisions. ® = Section deletions.

1.2 Purpose. The purpose of this standard is to provide mini-
mum fire protection, safety, and related requirements for the
siting, design, construction, security, operation, and mainte-
nance of LNG plants.

1.3* 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.

1.3.1 Technical documentation shall be submitted to the
authority having jurisdiction to demonstrate equivalency.

N 1.3.2 The operator shall include any additional requirements
to achieve equivalency in their procedures, as applicable.

1.3.3 The system, method, or device shall be approved for the
intended purpose by the authority having jurisdiction.

1.4 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.

1.4.1 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.

1.4.2 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 standard deemed
appropriate.

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

1.5% SI Units. SI units in this standard shall be based on
IEEE/ASTM SI 10, American National Standard for Use of the Inter-
national System of Units (SI): The Modern Metric System.

1.5.1 Alternate usage of U.S. customary units and SI units on a
single project shall not be used to lessen clearance distances.

1.6 Pressure Measurement. All pressures expressed in this
document are gauge pressures unless specifically noted other-
wise.

1.7 Referenced Standards. Reference is made to both U.S.
and Canadian standards, because this standard is prepared for
use in both the United States and Canada, as well as in other
countries.

1.7.1 Where this standard is adopted, the adoption shall
include a statement of which U.S. or Canadian reference stand-
ards shall be used.

1.7.2 If no such statement is made, the user shall use either all
available U.S. or all available Canadian reference standards.

1.7.3 If other reference standards are to be used, it shall be so
stated.

N = New material. 2019 Edition
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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 4, Standard for Integrated Fire Protection and Life Safety
System Testing, 2018 edition.

NFPA 10, Standard for Portable Fire Extinguishers, 2018 edition.

NFPA 11, Standard for Low-, Medium-, and High-Expansion
Foam, 2016 edition.

NFPA 12, Standard on Carbon Dioxide Extinguishing Systems,
2018 edition.

NFPA 12A, Standard on Halon 1301 Fire Extinguishing Systems,
2018 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2019
edition.

NFPA 14, Standard for the Installation of Standpipe and Hose
Systems, 2019 edition.

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec-
tion, 2017 edition.

NFPA 16, Standard for the Installation of Foam-Waler Sprinkler
and Foam-Water Spray Systems, 2019 edition.

NFPA 17, Standard for Dry Chemical Extinguishing Systems, 2017
edition.

NFPA 20, Standard for the Installation of Stationary Pumps for
Fire Protection, 2019 edition.

NFPA 22, Standard for Water Tanks for Private Fire Protection,
2018 edition.

NFPA 24, Standard for the Installation of Private Fire Service
Mains and Their Appurtenances, 2019 edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2017 edition.

NFPA 30, Flammable and Combustible Liquids Code, 2018
edition.

NFPA 37, Standard for the Installation and Use of Stationary
Combustion Engines and Gas Turbines, 2018 edition.

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

NFPA 56, Standard for Fire and Explosion Prevention During
Cleaning and Purging of Flammable Gas Piping Systems, 2017
edition.

ANSI 7223.1/NFPA 54, National Fuel Gas Code, 2018 edition.

NFPA 58, Liquefied Petrolewm Gas Code, 2017 edition.

NFPA 59, Utility LP-Gas Plant Code, 2018 edition.

NFPA 68, Standard on Explosion Protection by Deflagration Vent-
ing, 2018 edition.

NFPA 69, Standard on Explosion Prevention Systems, 2019
edition.

NEPA 70%, National Electrical Code®, 2017 edition.

NFPA 72%, National Fire Alarm and Signaling Code, 2019
edition.

NFPA 101°, Life Safety Code®, 2018 edition.

NFPA 110, Standard for Emergency and Standby Power Systems,
2019 edition.

NFPA 274, Standard Test Method to Evaluate Fire Performance
Characteristics of Pipe Insulation, 2018 edition.

NFPA 385, Standard for Tank Vehicles for Flammable and Combus-
tible Liquids, 2017 edition.

2019 Edition

NFPA 496, Standard for Purged and Pressurized Enclosures for
Electrical Equipment, 2017 edition.

NFPA 600, Standard on Fire Brigades, 2015 edition.

NFPA 750, Standard on Water Mist Fire Protection Systems, 2019
edition.

NFPA 1221, Standard for the Installation, Maintenance, and Use
of Emergency Services Communications Systems, 2019 edition.

NFPA 1901, Standard for Automotive Fire Apparatus, 2016
edition.

NFPA 1961, Standard on Fire Hose, 2013 edition.

NFPA 1962, Standard for the Care, Use, Inspection, Service Test-
ing, and Replacement of Fire Hose, Couplings, Nozzles, and Fire Hose
Appliances, 2018 edition.

NFPA 1963, Standard for Fire Hose Connections, 2019 edition.

NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems,
2018 edition.

NFPA 5000, Building Construction and Safety Code®, 2018
edition.

2.3 Other Publications.

2.3.1 ACI  Publications. American  Concrete
38800 Country Club Dr., Farmington Hills, MI 48331.

Institute,

ACI 304R, Guide for Measuring, Mixing, Transportation and
Placing of Concrete, 2000, reapproved 2009.

ACI 318, Building Code Requirements for Structural Concrete and
Commentary, 2014.

ACI 350, Code Requirements for Environmental Engineering
Concrete Structures, 2000.

ACI 376, Code Requirements for Design and Construction of
Concrete Structures for the Containment of Refrigerated Liquefied
Gases, 2011.

2.3.2 ALPEMA Publications. Brazed Aluminum Plate-Fin
Heat Exchanger Manufacturer’s Association, IHS (secretariat),
321 Inverness Drive South, Englewood, CO 80112.

The Standards of the Brazed Aluminum Plate-Fin Heal Exchanger
Manufacturer’s Association, 3rd Edition, 2012.

2.3.3 API Publications. American Petroleum Institute, 1220 L
Street, NW, Washington, DC 20005-4070.

API 510, Pressure Vessel Inspection Code: In-service Inspection,
Rating, Repair, and Alteration, 10th edition, 2014, with addendum
12017.

API RP 576, Inspection of Pressure-Relieving Devices, 4th edition,
2017.

API Spec 6D, Specification for Pipeline and Piping Valves, 24th
edition, with errata 1-8 and addendums 1-2, 2014.

API Std 620, Design and Construction of Large, Welded, Low-
Pressure Storage Tanks, 12th edition, with addendum 1, 2014.

API Std 625, Tank Systems for Refrigerated Liquefied Gas Storage,
with addendums 1-2, 2010.

API Std 650, Welded Tanks for Oil Storage, 12th edition, 2013,
errata 1 2013, errata 2 2014, and addendum 1 2014, and adden-
dum 2 2016.

API Std 2510, Design and Construction of Liquefied Petroleum Gas
(LPG) Installations, 8th edition, 2001, reaffirmed 2011.

Shaded text = Revisions. A = Text deletions and figure/table revisions. e = Section deletions. N = New material.
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