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PREFACE (UL)

This UL standard is based on IEC Publication 60079-1: 2014 edition, Explosive Atmospheres - Part 1:
Equipment Protection by Flameproof Enclosures "d" issued 06-2014. IEC publication IEC 60079-1 is

copyrighted by the IEC.

These materials are subject to copyright claims of IEC and UL. No part of this publication may be
reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.
All requests pertaining to the Explosive Atmospheres — Part 1: Equipment Protection by Flameproof
Enclosures "d" UL 60079-1 Standard should be submitted to UL.

Note: AIthouglh the intended primary application of this standard is stated in its scope, it is important to note that
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The following people served as members of STP 60079 and participated in the review 'of this st

NAME
*B. Zimmermpann, Chair
*T. Adam
R. Allen
*J. Andersof
D. Ankele
S. Bihler-Lopez
S. Blais

K. Boegli

R. Brownleq
D. Burns

R. Chalmerj

*C. Coache
*M. Cole
D. Cook
M. Coppler
*R. Deadmgn
M. Dona
T. Dubaniewicz
*G. Edward
M. Egloff

COMPANY

R Stahl Inc

FM Approvals LLC

Honeywell Inc.

Thermon Mfg Ca.

ULLLC

CML Iné:

Emerson/Appleton Group

KBB Consulting

Pepperl + Fuchs Inc.

Shell P&T — Innovation / R&D
Industrial Scientific Corp.

National Fire Protection Association
Hubbell Canada LP

Shelby County Department of Development Services
Det Norske Veritas Certification Inc.
ULLLC

Consultant

NIOSH

Det-Tronics

Montana Tech, University of Montana

it remains the

andard:

M. Ehrmann
D. El Tawy

*A. Engler

Z. Fosse
G. Gurinder

D. Grady

R. Holub

E. Hong

P. House

D. Jang

*B. Johnson

R. Johnson

R Stahl Inc
Siemens Energy
Det Norske Veritas DNV

DEKRA Certification Inc
Gurinder Garcha Consulting

Talema Group

DuPont
Solar Turbines Inc.

Thermon Mfg. Co.

National Research Council Canada
Thermon Mfg. Co.

Source IEC


https://ulnorm.com/api/?name=UL 60079-1 2020.pdf

UL 60079-1 JANUARY 23, 2020

NAME COMPANY

*P. Kelly ULLLC

S. Kiddle ABB Inc

A. Kreider Phoenix Contact Development & Manufacturing Inc.
*J. Kuntscher Thermon Mfg Co.

S. Lambaz Littelfuse Inc.

W. Lawrence FM Approvals LLC

E. Leubner Eaton’s Crouse-Hinds Business

W. Lowers WCL Corp.

*N. Ludlam EM-Approvals-Ltd-

R. Martin USCG

E. Massey ABB Motors and Mechanical Inc.
W. McBride Northern Electric Co.

T. Michalski Killark Electric Mfg. Co.

J. Miller Detector Electronics Corp.

*O. Murphy Honeywell Inc.

D. Nedorostgk Bureau of Safety & Environmental Enforcement (BSEE)
A. Page Bud Page Consultant

R. Parks Bud Page Consultant Inc.

L. Ricks ExVeritas North/America LLC

P. Rigling Eaton Electric\L.td — MTL

*K. Robinsor] Occupational Safety and Health Adm.
J. Ruggieri General Machine Corp.

*J. Scheller ABB Motor and Mechanical Inc.

P. Schimmod|ller CSA Group

*T. Schnaarg Rosemount Inc.

R. Seitz ARTECH Engineering

S. Sharma Lindsay Corp.

K. Singh Ex Safet Services and Solutions

G. Sitnik MET Laboratories Inc.

G. Steinman Thomas & Betts

*R. Teather Det Norske Veritas Certification Inc.
L. Vlagea General Monitors

D. Wechsler American Chemistry Council

N. Wienhold Rosemount Inc.

R. Wigg E-x"Solutions Tnternationar Pty Lid.
*K. Wolf Intertek

T. Woods Baker Hughes, A GE Co.

R. Zalosh Firexplo

* Non-voting member


https://ulnorm.com/api/?name=UL 60079-1 2020.pdf

JANUARY 23, 2020 UL 60079-1

National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60079-1,
Explosive Atmospheres — Part 1: Equipment Protection by Flameproof Enclosures “d”, (seventh edition,
issued by IEC June 2014), are indicated by notations (differences) and are presented in bold text using

legislative text (strike-out and underline).

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.

The UL sta ircludes

D1 - The
elimination| of which would compromise safety for consumers and users of products.

e are National Differences which are based on basic safety principles and\réquirements,

D2 — These are National Differences from IEC requirements based on existing’safety practices. These

requirements reflect national safety practices, where empirical substantiatien) (for the IEC
requirement) is not available or the text has not been included in the IEC standard.

DC - These are National Differences based on the component standards and will not be de
particular gomponent standard is harmonized with the IEC componentstandard.

DE - Thesg are National Differences based on editorial comments or corrections.
DR - Thesg are National Differences based on the national regulatory requirements.

Each natiopal difference contains a description of what the national difference entails. Typicall

or national

eted until a

one of the

following words is used to explain how the text ofthe national difference is to be applied to the base IEC

text:

Addition / Add - An addition entails adding a complete new numbered clause, subcl
figure, or annex. Addition is netmeant to include adding select words to the base IEC te

Deletion / Delete - A deletion entails complete deletion of an entire numbered clause,
table, figure, or annex without any replacement text.

huse, table,
Xt.

subclause,

Modification / Modify - A modification is an altering of the existing base IEC text such as the

addition, replacement or deletion of certain words or the replacement of an en
subclause, table, figure, or annex of the base IEC text.

ire clause,
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1

FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 1: Equipment protection by flameproof enclosures “d”

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 standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes
International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter
referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested in

the subject

alt with may participate in this preparatory work International governmental and non-governmental

organizations

liaising with
Standardizati

2) The forma
opinion on thg

3) IEC Publig
sense. While
responsible fi

4) In order tg

the IEC also participate in this preparation. IEC collaborates closely with the International (@r
bn (ISO) in accordance with conditions determined by agreement between the two organizations.

decisions or agreements of IEC on technical matters express, as nearly as possible, an international
relevant subjects since each technical committee has representation from all interested IEC’National Co

ptions have the form of recommendations for international use and are accepted Gy EC National Com
all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC
r the way in which they are used or for any misinterpretation by any end user,

promote international uniformity, IEC National Committees undertake(to“apply IEC Publications trans

maximum exgent possible in their national and regional publications. Any diyergence between any IEC Publid

correspondin

5) IEC itself d
and, in somg
certification b

6) All users s

7) No liability
technical con
whatsoever,

reliance upon

8) Attention ig
correct applid

9) Attention is

h national or regional publication shall be clearly indicated in the |atter.

oes not provide any attestation of conformity. Independent cetrtification bodies provide conformity assess
areas, access to IEC marks of conformity. IEC is not,responsible for any services carried out b
Ddies.

ould ensure that they have the latest edition of this'publication.

shall attach to IEC or its directors, employees, servants or agents including individual experts and n
hmittees and IEC National Committees-for any personal injury, property damage or other damage
vhether direct or indirect, or for cests (including legal fees) and expenses arising out of the publicat
| this IEC Publication or any otherlEC Publications.

drawn to the Normative references cited in this publication. Use of the referenced publications is indisp4
ption of this publication:

drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent ri

not be held rgsponsible foridentifying any or all such patent rights.

Internation
explosive &

pl Standard IEC 60079-1 has been prepared by IEC technical committee 31: Eq
tmoespheres.

panization for
consensus of
mmittees.

mittees in that

annot be held

parently to the
Ation and the

ment services

independent

pembers of its
of any nature
on, use of, or

nsable for the

phts. IEC shall

uipment for

This seventh edition cancels and replaces the sixth edition, published in 2007, and constitutes a technical

revision.

The significance of the changes between IEC 60079-1, Edition 7.0 (2014) and IEC 60079-1 Edition 6.0

(2007) (inc

luding Corrigendum 1 (2008)), is as listed below:
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Type

Explanation of the significance of the changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

(Removal of
0)

Normative references

the edition date from the reference for IEC 60079-

IN

X

Requirements for level of protection “da”

(Catalytic sensors of portable combustible gas detectors)

(“Enclosed b|

Requirements for level of protection “dc”

[eak™ devices trom [EC 6U0/39-10)

Flameproof j

(Documenta

bints, General requirements

ion clarification and examples of corrosion

inhibiting grepse)

Flameproof

repaired)

bints, General requirements

(Specific Conpditions of Use that joints are not intended to be

Flameproof j

bints, General requirements

(Electroplatirlg more than 0,008 mm thick)

Non-threade

 joints, Gap (/)

(Intentional daps between surface for flanged joints)

[$)]
N
N

Serrated join|

(Use and tes

2]

requirements)

[$)]
@

Multi-step joi
(Not less tha

—-

Nis

h 3 adjacent segments and two path changes)

[$)]
N
©

(Maximum g

Minimum width of joint and maximum gap for enclosures.of
groups lIA arjd |1IB

hps for flanged, cylindrical or spigot jeints of 9,5

mm minimuny width and volume greater than 2.000 cm®)

Table 2

groups |, llIA,
(1SO 80000-

Minimum width of joint and maximum gap for.enclosures of

lIBand IIC

for constructional value,rounding)

Cylindrical threaded joints
(ISO 965-1 sfandard in respect of thread form or quality of fit)

Taper thread

(External an

Bd joints

internal thread construction)

Cemented jojnts.

C1

(Supplemental mechanical means of securement)

Cemented joints 6.1.2 X

(Evaluation criteria if there is leakage)

Fused glass joints 6.2 X

(Glass-to-metal joints)

Thermal tests of breathing and draining devices 10.9.3.2 X

(Temperature class based on external surface temperature after
the 10 min test period)

Test of the ability of the breathing and draining device to 10.9.34 X
withstand pressure

(Relocated from before thermal tests to after the non-
transmission test)
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Type

Explanation of the significance of the changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

Ex component certificate

60079-0)

(Service temperature range for non-metallic enclosures per IEC

X

Fasteners and openings
(Relocation of blanking element content to 13.8 and C.2.3)

1

Fasteners and openings, Property class or yield stress

1.3

(Certificate $pecific condition of use)

Fasteners aphd openings

(Openings ip the wall of the enclosure)

-
-
[oe]

Materials
(Material limitation in acetylene atmospheres)

C2

Entries for flameproof enclosures, General

(Metric and NPT threaded entries)

N
N

Entries for flameproof enclosures, General

(Group I nofj-threaded joints)

N
RN

Entries for flameproof enclosures, Non-threaded holes

(Group I apglication)

N
w

Entries for flameproof enclosures, Cable glands

(Group | application)

L
'S

Cable glands, Conduit sealing devices

(Documentdtion to facilitate mounting)

N
w
EN
—
e
3

Plugs and spckets and cable couplers

(Load requifement for arc-quenching test)

N
w
»
B

C3

Bushings

(Documentdtion to facilitate mounting)

-
~

Blanking elgments

(Relocated from Clause 11)

-
o)

Verification and tests
(Maximum Jurface température conditions)

Table 6

Type tests

(Sequence and number of samples for tests)

15

Determination of explosion pressure, General

(Devices that can cause turbulence)

Determination of explosion pressure, General

(Number of tests for Group IIC)

Determination of explosion pressure, General

(Pressure pilling for Group 11B)

Determination of explosion pressure, General

(Equipment marked for a single gas)

15.2.2.5DV.1

Overpressure test, General

(Low ambient overpressure tests not required)

Overpressure test — First method (static)
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Type

Explanation

of the significance of the changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

(3 times option when routine batch testing)

Overpressure test — First method (static)

(Adjustment for low ambient due to small size of equipment)

_\
o
N
w
N}

Overpressure test — Second method (dynamic)

(Number of tests to be made)

_‘
o
N
w
w

Test for non-transmission of an internal ignition

15.3

(Clarification

regarding grease)

Reduction in

(ISO 965-1 g
quality of fit)

length of a threaded joint for non-transmission test

nd 965-3 standards in respect of thread form and

Table 9

Test factors {

D increase pressure or test gap

(Group 1IC agljustments for elevated ambients)

Table 10

Test for non-
and IIB

(Number of

ransmission of an internal ignition, Groups I, 1A

bsts to be made)

15.3.2.3

Test for non-
testing by ind

(Number of t

ransmission of an internal ignition, Group IIC
reased gap

psts to be made)

Test for non-

(Oxygen enri

ransmission of an internal ignition, Group IIC

chment of test gases)

Thermal test

(Temperaturt

5 of enclosures with breathing and draining devieces

b class based on external surface temperature after

the 10 min tgst period)

Tests for “dc’
(“Enclosed b

devices
eak” devices from IEC 60079-15).

Routine tests

(Adjustment

, General

for low ambient due to small'size of equipment)

Routine tests

(Options whé

, General

n second methodhis chosen)

Routine tests
(Welded join

, General

inspectienoptions)

-
w

Routine tests

, Genefal

-
(9]
(]

(Allowance forbatchrtesting)

Switchgear for Group |

(Clarifying need for compliance with EPL Mb types of

protection)

NN
~ (N
N N
w N

Non-metallic
General

enclosures and non-metallic parts of enclosures,

(Exception for cemented joints)

N
N

Non-metallic

enclosures and non-metallic parts of enclosures,

Resistance to tracking and creepage distances
(Reference to both IEC 60079-7 and or IEC 60079-15)

-
©
N

Non-metallic

enclosures and non-metallic parts of enclosures,

Requirements for type tests

(Clarification

of test sequence)

-
©
w
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Type
Explanation of the significance of the changes Clause Minor and Extension Major
editorial technical
changes changes
Instructions 21 X
(Indication that repair of flamepaths is not intended)
Bushings C.21.4 X
(Documentation regarding numbers of cores)
Bushings C214 X
(Criteria for non-transmission test)
Bushings C.21.4 X
(Evaluation triteria if there is leakage)
Flameproof joints, Threaded joints Cc.221 X
(Requiremeft options)
Flameproof joints, Non-threaded joints C.222 X
(Group | application)
Constructional requirements for Ex blanking elements C.2.3.1 X
(Relocated from Clause 11)
Constructiofal requirements for Ex blanking elements C.23.2, X
(Metric and NPT Ex blanking elements) C.2.33
Constructiofal requirements for Ex blanking elements c234 X
(Group | non-threaded construction)
Sealing test| General C.3.1.1 X
(Allowance for re-tightening)
Cable glands and conduit sealing devices with sealing ring C.3.1.2 X
(Mandrel to pe corrosion-resistant metal)
Type tests for Ex blanking elements, Torque test C.3.31 X
(Test-block fo be steel)
Tightening tprque values Table C.1 X
(Addition of K 16 mm thread size)
Tightening tprque values Table C.2 X
(Addition of NPT thread sizes)
Ex compongnt enclasure requirements D.3.8 C4
(Markings cpntent)
Ex compongnt'enclosure requirements D.3 X
(Certificate content)
Utilization of an Ex component enclosure certificate to prepare D.4.1 X
an equipment certificate, Procedure
(Devices that can create significant turbulence)
Acceptable primary cells Table E.1 X
(Addition of Type B cells)
Acceptable primary cells Table E.1 C5
(Removal of Type T cells)
Acceptable secondary cells Table E.2 X
(Addition of Lithium type cells)
Prevention of excessive temperature and cell damage E4.1 X
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Type
Explanation of the significance of the changes Clause Minor and Extension Major
editorial technical
changes changes

(Application of IEC 60079-11 requirement)

Prevention of inadvertent charging of a battery by other voltage E.4.3 X
sources in the enclosure

(Construction not requiring additional protection)

Recharging of secondary cells inside flameproof enclosures E.5.1 X

(Additional battery options)

Introduction §fan alternative risk assessment method Annex G X
encompassing equipment protection levels’ for Ex equipment

(Removal of previous Informative Annex)

Additional refluirements for Flameproof enclosures with an Annex G X
internal sourge of release (containment system)

(Addition of new Normative Annex)

Requirements for machines with flameproof “d” enclosures fed Annex H X
from convertgrs

(Addition of new Normative Annex)

NOTE The teghnical changes referred to include the significance of technicalkchanges in the revised IEC Standard, byt they do not
form an exhaystive list of all modifications from the previous version. More guidance can be found by referring to the Re¢dline Version
of the standardl.

Explanations:
A) Definitigns

Minpr and editorial changes
Clarffication

decfease of technicalrequirements
mingr technical change

editorial conréctions

Thege«are changes which modify requirements in an editorial or a minor technical [way. They

include-changes of the wording to clarify technical requirements without any technical change, or a

reduction in level of existing requirement.

Extension
addition of technical options

These are changes which add new or modify existing technical requirements, in a way that new
options are given, but without increasing requirements for equipment that was fully compliant with
the previous standard. Therefore, these will not have to be considered for products in conformity
with the preceding edition.

Major technical changes

addition of technical requirements
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B) Informati

increase of technical requirements

These are changes to technical requirements (addition, increase of the level or removal) made in a
way that a product in conformity with the preceding edition will not always be able to fulfil the
requirements given in the later edition. These changes have to be considered for products in
conformity with the preceding edition. For these changes additional information is provided in

clause B) below.
NOTE These changes represent current technological knowledge. However, these changes should not normally have an
influence on equipment already placed on the market.

C1 |- Supplemental mechanical means of securing the cemented joint shall not be‘défgated by the
opgning of doors or covers that are intended to be opened during installation, or imaint¢nance. For
exgmple, in the images below for a luminaire incorporating a cemented joint between the lens and
thelenclosure cover, the construction shown in the second image would.be in accordarice with this
reqlirement, while the construction shown in the first image would not:

FLAMEPR|

DOF //X
CIRCLIP OR OTHER MECHANICAL
JOINT 27;1122 FLAMEPROOF RETAINING ARRANGEMENT

2
LENS LENS
REMOVABLE REMOVABLE )
COVER COVER
\; | \X 1
||/
11 J CEMENT ‘

g | N g celenT

/ i | \

JOINT

ENJLOSURE
ENCLOSURE

su1966

IEC 1932/14

C2 — Addition of material limitations of enclosures of equipment and enclosures of Ex components
for external mounting, if constructed of copper or copper alloys, when used in explosive gas
atmospheres containing acetylene (12.8).

C3 — Addition of power factor requirement for evaluating the ability of a plug and socket to remain
flameproof during the arc-quenching period while opening a test circuit (13.6.4).
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C4 - Addition of marking requirements for Ex component enclosures, in addition to the
requirements for marking of Ex components given in IEC 60079-0 (D.3.8).

C5-

Removal of Type T cells as acceptable primary cells (Table E.1).

The text of this standard is based on the following documents:

FDIS Report on voting

31/1111/FDIS 31/1125/RVD

Full inform
indicated in

btion on the voting for the approval of this standard can be found in the report
the above table.

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

A list of all
found on th

The commi

parts in the IEC 60079 series, published under the general title Explosive atmosphe
b |EC website.

date indicated on the IEC web site under "http://webstore. iec..ch™in the data related to t

publication,

At this date, the publication will be

* reconfirmed,

* withdrawn
* replaced &

*« amended.

y a revised edition, or

on voting

res, can be

ftee has decided that the contents of this publication will remain unchanged until the stability

he specific

contains

IMPORTANT - The "colour inside’ logo on the cover page of this publication indicates that it

Colours which areiconsidered to be useful for the correct understanding of its

Users shguld therefore print this document using a colour printer.

contents.
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EXPLO

SIVE ATMOSPHERES - Part 1: Equipment protection by

flameproof enclosures “d”

1 Scope

1DV.1 DR Modification of Clause 1, first paragraph to replace with the following:

1DV.1.1 This part-of IEC-60079 standard contains specific requirements for the

This stand

losure “d”, intended for use in explosive gas atmospheres.

proof

ard supplements and modifies the general requirements of IEC 60079-0y'Where a fequirement

of this stapdard conflicts with a requirement of IEC 60079-0, the requirement\of this standgrd will take

precedenc|
10

10

a)

.

V.2 DR Addition of 1DV.2.1

V.2.1 Where references are made to IEC 60079 standards, the referenced requ

irements

fo

ind in these standards shall apply as modified by'any applicable U.S. National

Dif

ferences.

2 Normative references

2D

V D1 Modification of Clause 2 references to replace with the following:

L QO D -

IE

e following documents, in-whole or in part, are normatively referenced in this| document

are indispensable for\its application. For dated references, only the e
lies. For undated references, the latest edition of the referenced document
amendments) applies.

C 60061 (all\parts), Lamp caps and holders together with gauges for the

inferchangeability and safety

IEC 60127 (all parts), Miniature fuses

ition cited
(including

control of

ISA 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements
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