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This First Edition of ANSI/UL 80079-20-1, the Standard for Explosive Atmospheres — Part 20-1:

Material Characteristics for Gas and Vapour Classification — Test Methods and Data, is an adoption
of ISO/IEC 80079-20-1 (first edition, issued by ISO/IEC December 2017) and Corrigendum 1 (issued
2018).

UL 80079-20-1 is an IEC-based UL standard with US Differences.

The new|requirements are substantially in accordance with Proposal(s) on this subject dated De¢ember 6,
2019 andl February 21, 2020.

All rightg reserved. No part of this publication may be reproduced, stéred in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or ptherwise
without grior permission of UL.

UL provides this Standard "as is" without warranty of any kind{ either expressed or implied, including but
not limitdd to, the implied warranties of merchantability or fitnéss for any purpose.

In no evyent will UL be liable for any special, incidental, consequential, indirect or similar gamages,
including loss of profits, lost savings, loss of data, orany other damages arising out of the use| of or the
inability fo use this Standard, even if UL or an ‘authorized UL representative has been advised of the
possibiliy of such damage. In no event shall Uk's liability for any damage ever exceed the pricg paid for
this Standard, regardless of the form of the claim.

Users of| the electronic versions of UL'svStandards for Safety agree to defend, indemnify, and hold UL
harmlesg from and against any loss{expense, liability, damage, claim, or judgment (including rgdasonable
attorney'’s fees) resulting from anyjerror or deviation introduced while purchaser is storing an glectronic
Standard on the purchaser's computer system.
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Preface (UL)

This UL Standard is based on ISO/IEC Publication 80079-20-1: First edition, Explosive Atmospheres —
Part 20-1: Material Characteristics for Gas and Vapour Classification — Test Methods and Data. ISO/IEC

publication 80079-20-1 is copyrighted by the IEC.

This edition has been issued to satisfy UL Standards policy.

This is the UL Standard for Safety for Explosive Atmospheres — Part 20-1: Material Characteristics for Gas

ur Classification — Test Methods and Data

and Vap

These npaterials are subject to copyright claims of IEC and UL. No part of this publication
ed in any form, including an electronic retrieval system, without the prior written permiss
sts pertaining to the Explosive Atmospheres — Part 20-1: Material Characteristics for
lassification — Test Methods and Data, UL 80079-20-1 Standard should besubmitted to

reprodug
All requg
Vapour (

5 Z
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e responsibility of the users of the Standard to judge its suitability for their particular(purpose.
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National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication 80079-
20-1, Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour classification — Test
methods and data, copyright 2017, are indicated by notations (differences) and are presented in bold text.

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

D1 - Th
eliminatipn of which would compromise safety for consumers and users of products.

D2 — These are National Differences from IEC requirements based on existing safety practic
requirenients reflect national safety practices, where empirical substantiation (for the IEC o
requirenient) is not available or the text has not been included in the IEC standard.

DC-Th

DE - Thése are National Differences based on editorial comments orcorrections.
DR - These are National Differences based on the national regulatory requirements.

Each nafional difference contains a description of what the‘national difference entails. Typically ¢
following words is used to explain how the text of the national difference is to be applied to the

text:

Addition / Add - An addition entails adding a complete new numbered clause, subclau
figure, or annex. Addition is not meant to'include adding select words to the base IEC text

Deletion / Delete - A deletion entails complete deletion of an entire numbered clause, s
gble, figure, or annex without.any‘replacement text.Deletion / Delete - A deletion entails
deletion of an entire numberéd clause, subclause, table, figure, or annex without any rep
tgxt.

Modification / Modify~- A modification is an altering of the existing base IEC text su
ddition, replacement or deletion of certain words or the replacement of an entir
Ibclause, tablel.figure, or annex of the base IEC text.

n Q

national

bse are National Differences based on the component standards and will not be delefed until a
particulaf component standard is harmonized with the IEC component standard.

ne of the
base IEC

se, table,

Ibclause,
complete
lacement

th as the
P clause,



https://ulnorm.com/api/?name=UL 80079-20-1 2020.pdf

10

UL 80079-20-1

JUNE 2, 2020

No Text on This Page



https://ulnorm.com/api/?name=UL 80079-20-1 2020.pdf

JUNE 2, 2020 UL 80079-20-1 1
FOREWORD
INTERNATIONAL ELECTROTECHNICAL COMMISSION
EXPLOSIVE ATMOSPHERES - Part 20-1: Material characteristics for gas and vapour classification
— Test methods and data
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions

concerning standardlzatlon in the electrlcal and electronlc fields. To thls end and in addltlon to other activities, IEC publishes

referred tofas “IEC Publlcatlon(s) ). Their preparatlon is entrusted to technlcal committees; any IEC Natlonal Commlttee i
the subjec} dealt with may participate in this preparatory work. International, governmental and non-governmental, 0
liaising with the IEC also participate in this preparation. IEC collaborates closely with the Internationah.Orga
Standardizgation (ISO) in accordance with conditions determined by agreement between the two organizations,

2) The fornal decisions or agreements of IEC on technical matters express, as nearly as possible, an jnternational c
opinion on fthe relevant subjects since each technical committee has representation from all interestedNEC National Com,

3) IEC PuBlications have the form of recommendations for international use and are accepted\by IEC National Commi
sense. Whle all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC ca
responsibl¢ for the way in which they are used or for any misinterpretation by any end user.

s (hereafter
hterested in
ganizations
hization for

nsensus of
hittees.

tees in that
not be held

4) In order| to promote international uniformity, IEC National Committees undertake to apply IEC Publications transpatently to the

maximum |extent possible in their national and regional publications. Any\divergence between any IEC Publicati
corresponding national or regional publication shall be clearly indicated in the.latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessm
and, in some areas, access to IEC marks of conformity. IEC s not responsible for any services carried out by i
certification) bodies.

6) All userg should ensure that they have the latest edition-6fthis publication.

7) No liability shall attach to IEC or its directors,, €mployees, servants or agents including individual experts and me
technical gommittees and IEC National Committees for any personal injury, property damage or other damage of
whatsoeverf, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication
reliance upon, this IEC Publication or any/6ther IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispeng
correct apyglication of this publicdtion:

bn and the
bnt services

hdependent

nbers of its
any nature
use of, or

able for the

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. IEC shall

not be held responsiblé€ foridentifying any or all such patent rights.

Internatipnal_Standard ISO/IEC 80079-20-1 has been prepared by subcommittee 31M: Non;

Lelectrical

equipmept.and protective systems for explosive atmospheres, of IEC technical committee 31: E

quipment

for explosive atmospheres.

This first edition of ISO/IEC 80079-20-1 cancels and replaces IEC 60079-20-1:2010. It constitutes a
technical revision. This edition includes the following significant technical changes with respect to the

previous edition:

The classifications for the temperature class or equipment group were changed in the informative Annex B

for the following materials: CAS-No. 64-17-5; 78-93-3; 107-31-3:

* For dry Ethanol (CAS-No. 64-17-5), equipment group remains IIB, but for Ethanol in air
water vapour, as in common atmospheres, a second line has been added to indicate IIA;

with 24%
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» For 2-Butanone (CAS-No. 78-93-3), re-measurement indicated change from IIB to IIA was
needed; and

» For Formic Acid Methyl Ester (CAS-No. 107-31-3), re-measurement indicated change from T2 to
T1 was justified.

No significant changes were made with respect to the normative text of IEC 60079-20-1:2010.

It is published as a double logo standard.

The text ¢TThIS sStandard 1S based on the IoIIowmg documents.

FDIS Report on voting
31M/122/FDIS 31M/126/RVD

Full information on the voting for the approval of this standard can be-found in the report qn voting
indicated|in the above table.

This publ|cation has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of gll parts in the IEC 60079 series, under the generaltitle: Explosive atmospheres, as wgll as the
Internatignal Standard 80079 series, can be found on the [EC website.

The compittee has decided that the contents of this¢publication will remain unchanged until thg stability
date indifated on the IEC website under "http;//webstore. iec. ch" in the data related to the specific
publicatign. At this date, the publication will be

« reconfirmed,
* withdrawn,
* replaced by a revised edition, or

* amenddd.

IMPORTANT.=.The 'colour inside’ logo on the cover page of this publication indicates that|it
containp colours which are considered to be useful for the correct understanding of its cgntents.
Users s i i i i
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EXPLOSIVE ATMOSPHERES - Part 20-1: Material characteristics for
gas and vapour classification — Test methods and data

1 Scope

1DV DR Modification of Clause 1 to replace with the following:

apours for the purpose of area classmcatlon in accordance with NFPA 70;|National

lectrical Code (NEC) as hazardous (Classified) locations. It describes a“testl method

ntended for the measurement of the maximum experimental safe gaps (MESG) fqr gas-air

ixtures or vapour-air mixtures under normal conditions of temperature and
20 °C, 101,3 kPa) so as to permit the selection of an appropriate group-of equip
ocument also describes a test method intended for use in the determination of

ressure
nt. This
he auto-

nition temperature (AIT) of a vapour-air mixture or gas-air. 'mixture at atmjspheric

ressure, so as to permit the selection of an appropriate température class of equi

bment.

alues of chemical properties of materials are provided to assist in the sel¢ction of

quipment to be used in hazardous areas. Further data may be added as the r
alidated tests become available.

he materials and the characteristics included in a table (see Annex B) have been

bsults of

selected

ith particular reference to the use of equipment in hazardous areas. The dar in this

ocument have been taken from a number of references which are give
bibliography.

These methods for determining_the MESG or the AIT may also be used for ga
mixtures or vapour-air-inert mixtures. However, data on air-inert mixtures are not t

Where references are made to IEC standards, the referenced requirements found

in the

-air-inert
bulated.

in these

$tandards shall apply‘\as modified by any applicable US National Differences for the

standard (see Clause 2).

2 Normative references

The follgwing-documents are referred to in the text in such a way that some or all of the
constitutes«requirements of thls document For dated references onIy the ed|t|on C|ted ap

undated

r content
blies. For

2DV DR Modification of Clause 2 references to replace with the following:

IEC 60050-426, International Electrotechnical Vocabulary — Part 426: Electrical a
for explosive atmospheres (available at http://www.electropedia.org/)

pparatus

IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety

1
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NFPA 70 National Electrical Code (NEC)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-426 and the following
apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

* |EC Ele¢tropedia: available at http://www.electropedia.org/
* ISO Online browsing platform: available at http://www.iso.org/obp

3.1
auto-ignition
reaction which is evidenced by a clearly perceptible flame and/or explosion, .and for which the¢ ignition
delay timg does not exceed 5 min

Note 1 to enptry: See 7.2.2 for a test method.

3.2
ignition ¢lelay time
time between the completed injection of the flammable material and the ignition

3.3
auto-ignition temperature
AIT
lowest temperature (of a surface) at which underispecified test conditions an ignition of a flammable gas or
vapour infmixture with air or air-inert gas occurs

Note 1 to entry: See Clause 7 for a test method.

3.4
maximum experimental safe.gap
MESG
maximunli gap of a joint©f;25 mm in width which prevents any transmission of an explosion dufing tests
made undler the conditions specified in this document

Note 1 to entry: See Clause 6 for a test method.

3.5
minimunt Igniting current

MIC

minimum current in a specified test circuit that causes the ignition of the explosive test mixture in the spark
test apparatus according to IEC 60079-11

Note 1 to entry: See 5.1.6 for the test circuit.

3.6

flammable limits

lower flammable limit (LFL) and upper flammable limit (UFL) of gas in a gas-air mixture, between which a
flammable mixture is formed
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Note 1 to entry: The term “explosive limits” is used especially in European standardization and regulations interchangeably to
describe these limits.

Note 2 to entry: The concentration can be expressed as either a volume fraction or a mass per unit volume.

3.6.1

lower flammable limit

LFL

concentration of flammable gas or vapour in air, below which an explosive gas atmosphere does not form

Note 1 to entry: For the purposes of Ex Equipment, this was previously referred to as the lower explosive limit (LEL).

Note 2 to entry: The concentration can be expressed as either a volume fraction or a mass per unit volume.

3.6.2
upper flammable limit
UFL
concentration of flammable gas or vapour in air, above which an explosive gas.atmosphere does hot form

Note 1 to entry: For the purposes of Ex Equipment, this was previously referred to as the upper’explosive limit (UEL).

Note 2 to entry: The concentration can be expressed as either a volume fraction or a‘mass per unit volume.

3.7
equipmeént grouping
classificgtion system of equipment related to the explosive atmosphere for which they are intenfled to be
used

Note 1 to entry: IEC 60079-0 identifies three equipment groups:
Group | — gquipment for mines susceptible to fire damp;

Group I, which is sub-divided into groups 11A+-11B and IIC - equipment for all places with an explosive gas atmospherg other than
mines susgeptible to fire damp;

Group Ill, which is sub-divided into_groups IlIA, IlIB and IlIC — equipment for all places with an explosive dust atmospherg other than
mines susgeptible to fire damp.

3.8
flash pojnt
FP
lowest liquid temperature at which, under specified test conditions, a liquid gives off vapours i quantity
such as {o.be capable of forming an ignitable vapour-air mixture

3.9

gas

gaseous phase of a substance that cannot reach equilibrium with its liquid or solid state in the temperature
and pressure range of interest

Note 1 to entry: This is a simplification of the scientific definition, and merely requires that the substance is above its boiling point or
sublimation point at the ambient temperature and pressure.

3.10

vapour

gaseous phase of a substance that can reach equilibrium with its liquid or solid state in the temperature
and pressure range of interest
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