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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 from 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 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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Classification of Flammable Liquids, Gases, or Vapors and of Hazardous
(Classified) Locations for Electrical Installations in Chemical Process Areas

2021 Edition

This edition of NFPA 497, Recommended Practice for the Classification of Flammable Liquids, Gases, or
Vapors and of Hazardous (Classified) Locations for Electrical Installations in Chemical Process Areas, was
prepared by the Technical Committee on Electrical Equipment in Chemical Atmospheres. It was
issued by the Standards Council on March 15, 2020, with an effective date of April 4, 2020, and
supersedes all previous editions.

This edition of NFPA 497 was approved as an American National Standard on April 4, 2020.

Origin and Development of NFPA 497

The Technical Committee on Electrical Equipment in Chemical Atmospheres began the
development of this recommended practice in 1973. The committee based the diagrams in the
document on various codes and standards of the National Fire Protection Association and on the
accepted practices of the chemical process industries and the petroleum refining industry. The first
edition of NFPA 497 was adopted by the association at the 1975 Annual Meeting.

The committee began a thorough review of the document in 1980 and completed its work in
1985. The designation was changed to NFPA 497A in anticipation of a similar recommended practice
for Class II hazardous (classified) locations. In 1989, the committee recognized a need for editorial
revisions to the drawings referenced in Section 3.4. New drawings were included for flammable
liquid tank truck loading and unloading and for marine terminal handling of flammable liquids.

In 1993, the committee decided to combine the information on group classifications of
flammable liquids, gases, and vapors located in NFPA 497M, Classification of Gases, Vapors, and Dusts
for Electrical Equipment in Hazardous (Classified) Locations, with the information in NFPA 497. The
expanded version of 497 was renamed Recommended Practice for the Classification of Flammable Liquids,
Gases, or Vapors and of Hazardous (Classified) Locations for Electrical Installations in Chemical Process Areas.
For the 1997 edition, table information was expanded; examples were provided in the appendix; and
Class I, Zones 0, 1, and 2 information was incorporated into the text. In 2001, the committee entered
NFPA 497 into the November 2003 revision cycle.

The 2004 edition was significantly revised and reorganized for conformance with the 2003 NFPA
Manual of Style. The organizational and editorial changes enhanced the usability of this
recommended practice. In addition, editorial changes were made to the text to harmonize with the
text of NEPA 70°, National Electrical Code®, and the definitions of combustible liquid and flammable
liquid were revised to harmonize with the text of NFPA 30, Flammable and Combustible Liquids Code.

The 2008 edition was the culmination of a revision cycle that began in January 2006. NFPA 497 is
closely tied to the electrical installation requirements for hazardous (classified) locations contained
in NFPA 70. To ensure correlation with revisions to any pertinent requirements in the 2008 NEC, the
Technical Committee on Electrical Equipment in Chemical Atmospheres was granted permission by
the NFPA Standards Council to enter into a 3 year (Fall 2007) revision cycle.

Significant revisions to the 2008 edition included the following:

(1) Changes to the scope to specify that explosives, pyrotechnics, and blasting agents have
unique hazards that are not addressed by the recommendations of the document

(2) Recognition of areas as being unclassified where the gas or vapor concentration is
insufficient to reach 25 percent of the lower flammable limit (LFL)

(3) Additions and revisions to Table 4.4.2 on physical properties of selected chemicals, in order
to provide information on commonly used materials not previously covered and to resolve
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differences that existed between this table and similar information contained in other
documents

(4) Revision to the Annex B example on determining the maximum experimental safe gap and
NEC group classification for mixtures

For the 2012 edition, the committee revised the references and definitions extracted from other updated NFPA codes,
including NFPA 30, Flammable and Combustible Liquids Code, and NIFPA 70, National Electrical Code. The committee added a new
definition for unclassified locations to assist in the effective use of the document. A new provision was added for the use of
portable electronic products (PEP) in hazardous (classified) locations to meet the provisions of ANSI/ISA RP 12.12.03,
Recommended Practice for Portable Electronic Products Suitable for Use in Class I and II, Division 2, Class I, Zone 2 and Class III, Division 1
and 2 Hazardous (Classified) Locations. The Chemical Abstract Service (CAS) numbers in Table 4.4.2 and Table 4.4.3 were
amended for three materials: n-butane, methyl isobutyl ketone, and process gas > 30 percent H,. Several diagrams were
amended to identify a single-source release condition on all figures that did not previously have a single-source release
identified. The committee also revised Annex B, adding an example of a method for determining the NEC® Group
Classification for a mixture of solvents.

For the 2017 edition, the committee revised the references and definitions extracted from other updated NFPA codes,
including NFPA 30, Flammable and Combustible Liquids Code; NFPA 59A, Standard for the Production, Storage, and Handling of
Liquefied Natural Gas (LNG); and NIFPA 70, National Electrical Code. Text in Chapter 4 dealing with material group was relocated
to Chapter 5. The document was also revised to clarify the action to be taken when the maximum experimental safe gap
(MESG) and minimum igniting current (MIC) ratio data support different group classifications.

For the 2021 edition, the committee has revised Table 4.4.2 to update chemical physical property data, remove duplicate
entries, and correct CAS numbers. Most of the data has been updated based on the Design Institute for Physical Properties
(DIPPR) database. Table 4.4.3 has been updated to correlate with Table 4.4.2. Area electrical classifications throughout the
document have been updated to correlate with the NEC electrical classification.
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Kristie R. Baron, Praxair Inc, NY [M]
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Antonino Nicotra, Bechtel Oil Gas & Chemicals, TX [SE]
(Alt. to Babanna Biradar)
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Michael C. Stern, Exponent, Inc., MA [SE]
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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.

Committee Scope: This Committee shall have primary responsibility for documents on (1)
developing data on the properties of chemicals enabling proper selection of electrical
equipment for use in atmospheres containing flammable gases, vapors or dusts; (2) making
recommendations for the prevention of fires and explosions through the use of continuously
purged, pressurized, explosion-proof, or dust-ignition-proof electrical equipment where

installed in such chemical atmospheres.
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NFPA 497

Recommended Practice for the

Classification of Flammable Liquids, Gases, or
Vapors and of Hazardous (Classified)
Locations for Electrical Installations in
Chemical Process Areas

2021 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. 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 and extracted publications can
be found in Chapter 2 and Annex C.

Chapter 1 Administration

1.1 Scope.

1.1.1 This recommended practice applies to those locations
where flammable gases or vapors, flammable liquids, or
combustible liquids are processed or handled; and where their
release into the atmosphere could result in their ignition by
electrical systems or equipment.

1.1.2 This recommended practice provides information on
specific flammable gases and vapors, flammable liquids, and
combustible liquids whose relevant combustion properties have
been sufficiently identified to allow their classification into the
groups established by NIFPA 70 (NEC), for proper selection of
electrical equipment in hazardous (classified) locations. The
tables of selected combustible materials contained in this docu-
ment are not intended to be all-inclusive.

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

e = Section deletions. N = New material.

1.1.3 This recommended practice applies to chemical process
areas. As used in this document, a chemical process area could
be a large, integrated chemical process plant or it could be a
part of such a plant. It could be a part of a manufacturing
facility where flammable gases or vapors, flammable liquids, or
combustible liquids are produced or used in chemical reac-
tions, or are handled or used in certain unit operations such as
mixing, filtration, coating, spraying, and distillation.

1.1.4 This recommended practice does not apply to situations
that could involve catastrophic failure of or catastrophic
discharge from process vessels, pipelines, tanks, or systems.

1.1.5 This recommended practice does not address the
unique hazards associated with explosives, pyrotechnics, blast-
ing agents, pyrophoric materials, or oxygen-enriched atmos-
pheres that might be present.

1.2 Purpose. The purpose of this recommended practice is to
provide the user with a basic understanding of the parameters
that determine the degree and the extent of the hazardous
(classified) location. This recommended practice also provides
the user with examples of the applications of these parameters.

1.2.1 Information is provided on specific flammable gases and
vapors, flammable liquids, and combustible liquids, whose rele-
vant properties determine their classification into groups. This
will assist in the selection of special electrical equipment for
hazardous (classified) locations where such electrical equip-
ment is required.

1.2.2 This recommended practice is intended as a guideline
and should be applied with sound engineering judgment.
Where all factors are properly evaluated, a consistent area clas-
sification scheme can be developed.

1.3 Relationship to NFPA Codes and Standards. This recom-
mended practice is not intended to supersede or conflict with
NFPA 30, NFPA 33, NFPA 34, NFPA 35, NFPA 36, NFPA 45,
NFPA 55, NFPA 58, and NFPA 59A.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this recommended practice and
should be considered part of the recommendations of this
document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 30, Flammable and Combustible Liquids Code, 2021
edition.

NFPA 33, Standard for Spray Application Using Flammable or
Combustible Materials, 2018 edition.

NFPA 34, Standard for Dipping, Coating, and Printing Processes
Using Flammable or Combustible Liquids, 2018 edition.

NFPA 35, Standard for the Manufacture of Organic Coatings,
2016 edition.

NFPA 36, Standard for Solvent Extraction Plants, 2017 edition.

NFPA 45, Standard on Fire Protection for Laboratories Using Chem-
icals, 2019 edition.

NFPA 55, Compressed Gases and Cryogenic Fluids Code, 2020
edition.

NFPA 58, Liquefied Petroleum Gas Code, 2020 edition.

NFPA 59A, Standard for the Production, Storage, and Handling of
Liquefied Natural Gas (LNG), 2019 edition.
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NEFPA 70%, National Electrical Code®, 2020 edition.
2.3 Other Publications.

2.3.1 API Publications. American Petroleum Institute, 200
Massachusetts Avenue, NW, Washington, DC 20001-5571.

API RP 500, Recommended Practice for Classification of Locations
Jor Electrical Installations at Petroleum Facilities Classified as Class 1,
Division 1 and Division 2, 3rd edition, 2012.

API RP 505, Recommended Practice for Classification of Locations
Jor Electrical Installations at Petroleum Facilities Classified as Class 1,
Zone 0, Zone 1, and Zone 2, 2002, reaffirmed 2013.

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

ASTM D323, Standard Method of Test for Vapor Pressure of Petro-
leum Products (Reid Method), 2008, reaffirmed 2015.

2.3.3 CGA Publications. Compressed Gas Association, 14501
George Carter Way, Suite 103, Chantilly, VA 20151-2923.

CGA G2.1, Safety Requirements for the Storage and Handling of
Anhydrous Ammonia, 6th edition, 2014.

2.3.4 IEC Publications. International Electrotechnical
Commission, 3, rue de Varembé, P.O. Box 131, CH-1211
Geneva 20, Switzerland.

ISO/IEC 80079-20-1, Explosive atmospheres — Part 20-1: Malte-
rial characteristics for gas and vapor classification — Test methods and
data, 2017.

2.3.5 ISA Publications. The International Society of Automa-
tion, 67 T.W. Alexander Drive, P.O. Box 12277, Research Trian-
gle Park, NC 27709.

ISA-RP12.12.03, Standard for Portable Electronic Products Suitable
for Use in Class I and II, Division 2, Class I Zone 2 and Class I1I,
Division 1 and 2 Hazardous (Classified) Locations, 2011.

N 2.3.6 IIAR Publications. International Institute of Ammonia

Refrigeration, 1001 N. Fairfax Street, Suite 503, Alexandria, VA
22314.

ANSI/IIAR 2 Standard for Safe Design of Closed-Circuit Ammonia
Refrigeration Systems, 2014.

2.3.7 Other Publications.

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

2.4 References for Extracts in Recommendations Sections.

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

NFPA 59A, Standard for the Production, Storage, and Handling of
Liquefied Natural Gas (LNG), 2019 edition.

NIEFPA 70%, National Electrical Code®, 2020 edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter apply
to the terms used in this recommended practice. Where terms
are not defined in this chapter or within another chapter, they
should be defined using their ordinarily accepted meanings
within the context in which they are used. Merriam-Webster’s

2021 Edition

Collegiate Dictionary, 11th edition, is the source for the ordina-
rily accepted meaning.

3.2 NFPA Official Definitions.

3.2.1 Recommended Practice. A document that is similar in
content and structure to a code or standard but that contains
only nonmandatory provisions using the word “should” to indi-
cate recommendations in the body of the text.

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

3.3 General Definitions.

3.3.1 Adequate Ventilation. A ventilation rate that affords six
air changes per hour, 1 cfm per square foot of floor area
(0.3 m®*/min/m?), or other similar criterion that prevents the
accumulation of significant quantities of vapor-air concentra-
tions from exceeding 25 percent of the lower flammable limit
(LFL).

3.3.2*% Autoignition Temperature (AIT). The minimum
temperature required to initiate or cause self-sustained
combustion of a solid, liquid, or gas independently of the heat-
ing or heated element.

3.3.3 CAS. Chemical Abstract Service.

3.3.4 Combustible Liquid. Any liquid that has a closed-cup
flash point at or above 100°F (37.8°C), as determined by the
test procedures and apparatus set forth in NFPA 30. Combusti-
ble liquids are classified in accordance with the following:(1)
Class II Liquid — Any liquid that has a flash point at or above
100°F (37.8°C) and below 140°F (60°C); (2) Class III Liquid —
Any liquid that has a flash point at or above 140°F (60°C); (a)
Class IIIA Liquid — Any liquid that has a flash point at or
above 140°F (60°C), but below 200°F (93°C); (b) Class IIIB
Liquid — Any liquid that has a flash point at or above 200°F
(93°C). [30, 2018]

3.3.5 Combustible Material. A generic term used to describe
a flammable gas, flammable liquid produced vapor, or combus-
tible liquid produced vapor mixed with air that may burn or
explode.

3.3.5.1* Combustible Material (Class I, Division). Class I,
Division combustible materials are divided into Groups A, B,
C, and D.

3.3.5.1.1 Group A. Acetylene.

3.3.5.1.2 Group B. Flammable gas, flammable liquid
produced vapor, or combustible liquid produced vapor
mixed with air that may burn or explode, having either a
maximum experimental safe gap (MESG) value less than or
equal to 0.45 mm or a minimum igniting current ratio (MIC
ratio) less than or equal to 0.40. Note: A typical Class I,
Group B material is hydrogen.

3.3.5.1.3 Group C. Flammable gas, flammable liquid
produced vapor, or combustible liquid produced vapor
mixed with air that may burn or explode, having either a
maximum experimental safe gap (MESG) value greater
than 0.45 mm and less than or equal to 0.75 mm, or a mini-
mum igniting current (MIC) ratio greater than 0.40 and less
than or equal to 0.80. Note: A typical Class I, Group C mate-
rial is ethylene.
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