IEC 60079-1:2014-06(en-fr)

IEC 60079-1

Edition 7.0 2014-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Explosive atmospheres —
Part 1: Equipment protection by flameproof enclosures “d”

Atmosphéres explosives —
Partie 1: Protection du matériel par enveloppes antidéflagrantes «d»




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2014 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans l'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

les coordonnées ci-apres ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in 14
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 55 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents critéres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
14 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 55 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37,77, 86 et CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary

IEC 60079-1

Edition 7.0 2014-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Explosive atmospheres —
Part 1: Equipment protection by flameproof enclosures “d”

Atmosphéres explosives —
Partie 1: Protection du matériel par enveloppes antidéflagrantes «d»

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE x D
CODE PRIX 2

ICS 29.260.20 ISBN 978-2-8322-1663-7

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- IEC 60079-1:2014 © IEC 2014

CONTENTS

O T L @ L I PP 8
1 S ToTo] o1 PP 16
2 NOIrMatiVe refErENCES ..o e 16
3 Terms and definitions ... e 17
4  Level of protection (equipment protection level, EPL) ........cccoiiiiiiiii e, 19
4.1 LT 1= = PPN 19
4.2 Requirements for level of protection “da” ........c.cooiiiiiiii e 19
4.3 Requirements for level of protection “db” ... 20
4.4 Requirements for level of protection “dC”........cooiiiiiiii e 20
4.41 LT o= = | P 20
4.4.2 Construction of “dC” deVICES ....iuuiiiiii e 20
4.4.3 Tests fOr “dC” AEVICES ..uiuiiiiiiiie e 20

5 Flameproof JOINES ... 21
5.1 General reqQUIrEMENTS ... . 21
5.2 Non-threaded JOINTS ... e 22
5.2.1 Width Of JOINES (L) coeviieeiiei e e 22
5.2.2 LCT= o I 1 PP 22
5.2.3 SPIGOT JOINES .t e 22
5.2.4 Holes in JOINt SUMACES ..o 23
5.2.5 (@010 [ ToF=1 I o 11 0} 3000 PP 25
5.2.6 Joints with partial cylindrical surfaces (not permitted for Group IIC)............... 25
5.2.7 Flanged joints for acetylene atmospheres.........cc.coeviiiiiiiiciciie, 26
5.2.8 Serrated JOINTS ..o 26
5.2.9 MURI-SEEP JOINTS o e 27

5.3 Threaded JOINTS ... e 30
54 Gaskets (INCIUdING O-TiNGS) .. .uuiiiii e e e 30
5.5 Equipment using Capillaries .....c.ovuiiiii e 32

B SAIEd JOINES .ot 32
6.1 Cemented JOINTS ..o 32
6.1.1 LY o= = | P 32
6.1.2 Mechanical strength. ... 32
6.1.3 Width of cemented JOINts ... 33

6.2 FUsed glass JOINTS ... e 33
6.2.1 LT o= = | P 33
6.2.2 Width of fused glass JOINTS ......ciuiii e 33

(0] o1=1 = 14T a Ve [ o o 1= ST 33
Supplementary requirements for shafts and bearings.............cccooiiiiii 34

8.1 JOiNts Of Shafts ..o 34
8.1.1 (7Y 1= - | PP 34
8.1.2 Cylindrical JOINES ..c.ui 34
8.1.3 Labyrinth JOINtS ... 34
8.1.4 Joints with floating glands..........coii 34

8.2 B A NG S ittt 36
8.2.1 SlEEVE DBAINGS . ot it 36

8.2.2 Rolling-element bearings ........ooouiiiii 36



IEC 60079-1:2014 © IEC 2014 -3-

9 Light-transmitting parts ... e 36
10 Breathing and draining devices which form part of a flameproof enclosure .................... 37
O R 1= 4 = - | PP 37
10.2  Openings for breathing or draining ..o 37
10.3  CompPoSition HMitS. ... e 37
O S B 114 =T o -] o o = PPN 37
10.5 Elements with measurable paths........... 37
10.6 Elements with non-measurable paths..........c.coi i 37
10.7  RemoOVable deVICES ... . e 38
10.7.1 GBNEIAL L.t e 38
10.7.2 Mounting arrangements of the elements ..............cooiiiiii 38
10.8  Mechanical strength . ... 38
10.9 Breathing devices and draining devices when used as Ex components ................. 38
10.9.1 LT o= = | P 38
10.9.2 Mounting arrangements of the elements and components...................c.oeeail. 38
10.9.3 Type tests for breathing and draining devices used as Ex components........... 38
10.9.4 Ex component certificate ... 41

11 Fasteners @and OPENINGS ....c.iiuii et 42
T2 MAtOrIAlS o e e 43
13  Entries for flameproof €NClOSUIES ... e 44
L I 7= o Y =Y S 44
13.2  Threaded NOIeS .. ... e 44
13.3 Non-threaded holes (for Group | ONlY) ..., 44
13,4 Cable Glands ..o e 45
13.5  Conduit S€aliNG AEVICES ...ouieiiiiiii e 45
13.6 Plugs and sockets and cable Couplers ... 46

1 TR A = TV T3 o 1 oo =N 47
13.8  BlanKing €lemMEntS. ... 47
14 Verification and testS ..o i 47
ST Y] oYY (57 £ 48
1S T B 1= o = - | PPN 48
15.2 Tests of ability of the enclosure to withstand pressure ..., 49
15.2.1 GBNEIAL .. 49
15.2.2 Determination of explosion pressure (reference pressure) ........c..ccoeeeeveennenn. 49
15.2.3 OV PrESSUIE 1S . e e 52
15.3 Test for non-transmission of an internal ignition ..., 53
15.3.1 LY o= = | O NP 53
156.3.2 Electrical equipment of Groups |, A and HIB...........coooiiiiiiiii e, 55
15.3.3 Electrical equipment of Group HIC ... 56
15.4 Tests of flameproof enclosures with breathing and draining devices ..................... 57
15.4.1 GBNEIAL e 57
15.4.2 Tests of ability of the enclosure to withstand pressure ...l 57
15.4.3 T e M Al TS .t 58
15.4.4 Test for non-transmission of an internal ignition................ccooon, 58
15.5  TestS fOr “dC” AEVICES ..uiiuiiiiiii e e e e et 59
15.5.1 LY o= = | P 59
15.5.2 Preparation of “dc” samples ... 59

15.5.3 Test conditions for “dC” AEVICES .. ..ouiuieieii e 59



-4 - IEC 60079-1:2014 © IEC 2014

T8 ROULINE 1SS e e 60
1 T B 1= 4 = - | PP 60
16.2 Enclosures not incorporating a welded construction...........cccocoiiiiiiniiniininen, 61
16.3 Enclosures incorporating a welded construction............ccoooviiiiiiiiiii 61
16.4  Bushings not specific to one flameproof enclosure ... 61
16.5  ACCEPLIANCE CrIteIia .o e 61
16.6  BatCh teStiNg . ce e 61

17 Switchgear fOr GroUD ... e 62
20 T 7= Y =Y S 62
17.2  Means Of iSOlatioN . ... 62

17.2.1 GBI AL i 62
0 T B To Yo T o g e X7 Y 62
17.3.1 QuUICK-acting dOOIS OF COVEIS ..ouuiiiiiiiiii e e e e e e enees 62
17.3.2 Doors or Covers fiXed DY SCrEWS ......iiuiiiiiiiiii e 62
17.3.3 Threaded dOOIS OF COVEIS ...uuiuuiii ettt ea s 63

18 Lampholders and [amp CapS ...uiuuiiiiii e 63
L T B 1= o = - | PP 63
18.2 Device preventing lamps WOrkKing l00S€.........ciuiiiiiiiii e 63
18.3 Holders and caps for lamps with cylindrical caps.........cccocoviiiiiiiii e, 63
18.4 Holders for lamps with threaded Caps ........cccoviiiiiiii i 63

19 Non-metallic enclosures and non-metallic parts of enclosures ..., 63
S TR 7= o Y = S 63
19.2 Resistance to tracking and creepage distances on internal surfaces of the

ENCIOSUIE WallS ... e 64
19.3  Requirements for type teStS ..o 64
19.4 Testof erosion by flame.... ..o 64

20 MAIKING e e an 64
D24 0 R 7= o = ¥ S 64
20.2 Caution and warning mMarkings .......ccoiiiiiiii e 65
20.3  Informative MarkingsS. .. ...couu i 65

21 INSETUCHIONS .. e 65

Annex A (normative) Additional requirements for crimped ribbon elements and

multiple screen elements of breathing and draining devices...........coiiiiiiiiiiiii 66

Annex B (normative) Additional requirements for elements, with non-measurable

paths of breathing and draining deVICEeS ... ... e 67
B.1 Sintered metal €lemMENtS .. ..o 67
B.2 Pressed metal wire elements ... ... 67
B.3 Metal foam EleMENTS ... o e 68

Annex C (normative) Additional requirements for flameproof entry devices .......................... 69
C.1 LT a1 =Y PP 69
C.2 Constructional reqUIremMeNnts .. ... 69

C.2.1 Sealing Methods ... 69
c.2.2 Flameproof JOINES ... 70
C.23 Constructional requirements for Ex blanking elements .............cc.cooiis 71
C.24 Constructional requirements for Ex thread adapters............cccoeviiiiiininnnn.. 73
C.3 TP LS it 73
C.3.1 SEaAlING 1ESt e 73

C.3.2 Test of mechanical strength.........oooii 74



IEC 60079-1:2014 © IEC 2014 -5-

C.3.3 Type tests for Ex blanking elements ... 75
C.3.4 Type tests for Ex thread adapters .........cooiiiiiiiiiiii e, 76
Annex D (normative) Empty flameproof enclosures as Ex components...........cc.ccceevuiiineeanne. 78
D.1 LT a1 = PP 78
D.2 INtrOdUCTONY FEMAIKS ..ottt e 78
D.3 Ex component enclosure requiremMents.........coo.oiiiiii i 78
D.4 Utilization of an Ex component enclosure certificate to prepare an equipment
(o1 o (o= P 80
D.41 o o Yoo U1 = 80
D.4.2 Application of the schedule of limitations ...............ccooiiiiii i, 80
Annex E (normative) Cells and batteries used in flameproof “d” enclosures ...........c...c......... 81
E.1 LN oTo U Tox (o) YA =Y 0. F= o €T 81
E.2 Acceptable electrochemical SyStems . ... 81
E.3 General requirements for cells (or batteries) inside flameproof enclosures............ 82
E.4 Arrangement of safety deViCes .. ... 82
E.4.1 Prevention of excessive temperature and cell damage..............ccoooiviiiiiinenn. 82
E.4.2 Prevention of cell polarity reversal or reverse charging by another cell
inthe same battery ... 83
E.4.3 Prevention of inadvertent charging of a battery by other voltage sources
INThe ENCIOSUIE ... e e 83
E.5 Recharging of secondary cells inside flameproof enclosures...............cccccoeeieninn... 84
E.6 Rating of protection diodes and reliability of protection devices...............c.ccocenni. 85
Annex F (informative) Mechanical properties for screws and nuts ..........c..ccoiiiiiiiiin s 86
Annex G (normative) Additional requirements for flameproof enclosures with an
internal source of release (containment System) ..o 87
G.1 LT a1 =Y PP 87
G.2 Release CoONAitioNS. ... .o 87
G.2.1 NO T BASE ..t 87
G.2.2 Limited release of @ gas OF VAPOUT.........oiiuiiiiiii e 88
G.2.3 Limited release of @ liqQuid ... ..o 88
G.3 Design requirements for the containment system ...............oooiiiii i 88
G.3.1 General design reqUIreMENtS .. ... 88
G.3.2 Infallible containment system ..o, 88
G.3.3 Containment system with a limited release ..., 89
G.4 Type tests for the containment system ... 89
G.4.1 OV I PIrESSUIE 1S . ittt 89
G.4.2 Leakage test for an infallible containment system ... 89
G.4.3 Leakage test for a containment system with a limited release........................ 90
Annex H (normative) Requirements for machines with flameproof “d” enclosures fed
Lo T 0 0 o700 AV 2= (=Y 91
H.1 L= a1 =Y P 91
H.2 Construction requirements for bearings.........coooiiiiiii i 91
H.3 Temperature FeqQUINEMENTS ... . e e e e e e e 91
(27 o] [ To | =T o1 0 VAU 92

Figure 1 — Example of construction for indirect checking of a flanged Group |
M EPIOOf JOINT .. 22

Figure 2 — Spigot JOINTS e e 23
Figure 3 — Holes in surfaces of flanged joints, example 1.........ccooiiiiiiiiiiiiiii e, 24



-6- IEC 60079-1:2014 © IEC 2014

Figure 4 — Holes in surfaces of flanged joints, example 2. 24
Figure 5 — Holes in surfaces of flanged joints, example 3.........ccccoiiiiiiiiiiiii e, 24
Figure 6 — Holes in surfaces of spigot joints, example 1........ccoiiiiiiiiiiiiii e, 24
Figure 7 — Holes in surfaces of spigot joints, example 2. 25
Figure 8 — Holes in surfaces of spigot joints, example 3. .. ... 25
Figure 9 — Examples of joint CONStrUCtiONS ........oouiiniiii e, 26
Figure 10 — lllustration of the requirements concerning gaskets — Example 1........................ 31
Figure 11 — lllustration of the requirements concerning gaskets — Example 2........................ 31
Figure 12 — lllustration of the requirements concerning gaskets — Example 3........................ 31
Figure 13 — lllustration of the requirements concerning gaskets — Example 4........................ 31
Figure 14 — lllustration of the requirements concerning gaskets — Example 5........................ 31
Figure 15 — lllustration of the requirements concerning gaskets — Example 6........................ 31
Figure 16 — lllustration of the requirements concerning gaskets — Example 7........................ 32
Figure 17 — Example of cylindrical joint for shaft of rotating electrical machine .................... 35
Figure 18 — Example of labyrinth joint for shaft of rotating electrical machine....................... 35
Figure 19 — Example of joint with floating gland for shaft of rotating electrical machine........ 35
Figure 20 — Joints of shaft glands of rotating electrical machines...............co.ccoiiii, 36
Figure 21 — Component test rig for breathing and draining devices ............ccocoeiiiiiiiiiinnnnss 39
Figure 22 — Example of possible documentation .............ccooiiiiiiiiiii e, 45
Figure 23 — Example of a regular shaped waveform ..o 51
Figure 24 — Example of an irregular shaped waveform ..o 51
Figure C.1 — Examples of blanking elements for unused entries..............cooooviiiiiiiiiieinennes 72
Figure C.2 — Device for the sealing tests for cable glands...........cccooiiii i, 74
Figure C.3 — Examples of Ex thread adapters ... ... 77
Figure E.1 — Fitting of diode arrangement for three cells in series..........cc.cooiiiiiiiin, 83
Figure E.2 — Fitting of blocking diodes to meet E.4.3 (third example) .........ccoeviiiiiiiiiiinininnis 84
Figure G.1 — Flameproof enclosure with containment system..................ooiiiiiiiiin e, 87
Table 1 — Number of non-transmission tests for level of protection “da” ............................... 20
Table 2 — Minimum width of joint and maximum gap for enclosures of Groups I, IIA

= I 1 1= O P 28
Table 3 — Minimum width of joint and maximum gap for Group |IC enclosures ...................... 29
Table 4 — Cylindrical threaded JOINTS ... ... 30
Table 5 — Taper threaded JOINtS @5 C.. ... i 30
Table 6 — Conditions for the determination of maximum surface temperature........................ 48
Table 7 — Test factors for reduced ambient conditions ............ccoiiiiiiiii 50
Table 8 — Relative pressures for small equipment ... 52
Table 9 — Reduction in length of a threaded joint for non-transmission test........................... 54
Table 10 — Test factors to increase pressure or test gap (fg) «.eoeveveverririiiiieiieiei e, 54
Table 11 — Minimum distance of obstructions from flameproof “d” flange openings ............... 54
Table 12 — Gas/air MIXEUMES ..o et e e 55
Table 13 — StatiC PrESSUIES ..o e et e e 60

Table 14 — Text of caution or warning Markings ..........cooiiiiiiii e 65



IEC 60079-1:2014 © IEC 2014 -7-

Table 15 — Text of informative markings. ... 65
Table C.1 — Tightening torque values, MetriC ..........cooiiiii i 76
Table C.2 — Tightening torque values, NPT ... 77
Table E.1 — Acceptable primary Cells ... e 81
Table E.2 — Acceptable secondary CellS ... 82

Table F.1 — Mechanical properties for screws and NUES ...........cccoeiiiiiiiiiiicici e, 86



1)

2)

3)

4)

5)

6)

7)

8)

9)

-8- IEC 60079-1:2014 © IEC 2014

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

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 dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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 responsible for identifying any or all such patent rights.

International Standard IEC 60079-1 has been prepared by IEC technical committee 31:
Equipment for explosive atmospheres.

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) (including 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

Normative references

(Removal of the edition date from the reference for
IEC 60079-0)

X

Requirements for level of protection “da”

(Catalytic sensors of portable combustible gas detectors)

4.2

Requirements for level of protection “dc”

(“Enclosed break” devices from IEC 60079-15)

44,155

Flameproof joints, General requirements

(Documentation clarification and examples of corrosion
inhibiting grease)

5.1

Flameproof joints, General requirements

(Specific Conditions of Use that joints are not intended to
be repaired)

5.1

Flameproof joints, General requirements

(Electroplating more than 0,008 mm thick)

5.1

Non-threaded joints, Gap (i)

(Intentional gaps between surface for flanged joints)

5.2.2

Serrated joints

(Use and test requirements)

5.2.8

Multi-step joints

(Not less than 3 adjacent segments and two path changes)

5.2.9

Minimum width of joint and maximum gap for enclosures of
groups IIA and II1B

(Maximum gaps for flanged, cylindrical or spigot joints of
9,5 mm minimum width and volume greater than 2 000 cm3)

Table 2

Minimum width of joint and maximum gap for enclosures of
groups I, lIA, IIB and IIC

(ISO 80000-1 for constructional value rounding)

Table 2,
Table 3

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

Table 4

Taper threaded joints

(External and internal thread construction)

Table 5

Cemented joints

(Supplemental mechanical means of securement)

6.1.2

C1

Cemented joints

(Evaluation criteria if there is leakage)

6.1.2

Fused glass joints

(Glass-to-metal joints)

6.2

Thermal tests of breathing and draining devices

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

10.9.3.2

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

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

10.9.3.4
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Type
Explanation of the significance of the changes Clause Minor and | Extension Major
editorial technical
changes changes
Ex component certificate 10.9.4 X
(Service temperature range for non-metallic enclosures per
IEC 60079-0)
Fasteners and openings 11 X
(Relocation of blanking element content to 13.8 and C.2.3)
Fasteners and openings, Property class or yield stress 11.3 X
(Certificate specific condition of use)
Fasteners and openings 11.8 X
(Openings in the wall of the enclosure)
Materials 12.8 c2
(Material limitation in acetylene atmospheres)
Entries for flameproof enclosures, General 13.1 X
(Metric and NPT threaded entries)
Entries for flameproof enclosures, General 13.1 X
(Group | non-threaded joints)
Entries for flameproof enclosures, Non-threaded holes 13.3 X
(Group | application)
Entries for flameproof enclosures, Cable glands 13.4 X
(Group | application)
Cable glands, Conduit sealing devices 13.4,13.5 X
(Documentation to facilitate mounting)
Plugs and sockets and cable couplers 13.6.4 c3
(Load requirement for arc-quenching test)
Bushings 13.7 X
(Documentation to facilitate mounting)
Blanking elements 13.8 X
(Relocated from Clause 11)
Verification and tests Table 6 X
(Maximum surface temperature conditions)
Type tests 15 X
(Sequence and number of samples for tests)
Determination of explosion pressure, General 15.2.2.2 X
(Devices that can cause turbulence)
Determination of explosion pressure, General 15.2.2.2 X
(Number of tests for Group 1IC)
Determination of explosion pressure, General 15.2.2.4 X
(Pressure pilling for Group 11B)
Determination of explosion pressure, General 15.2.2.5 X
(Equipment marked for a single gas)
Overpressure test, General 15.2.3 X
(Low ambient overpressure tests not required)
Overpressure test — First method (static) 15.2.3.2 X

(3 times option when routine batch testing)
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Type
Explanation of the significance of the changes Clause Minor and | Extension Major
editorial technical
changes changes
Overpressure test — First method (static) 15.2.3.2 X
(Adjustment for low ambient due to small size of equipment)
Overpressure test — Second method (dynamic) 15.2.3.3 X
(Number of tests to be made)
Test for non-transmission of an internal ignition 15.3 X
(Clarification regarding grease)
Reduction in length of a threaded joint for non-transmission Table 9 X
test
(ISO 965-1 and 965-3 standards in respect of thread form
and quality of fit)
Test factors to increase pressure or test gap Table 10 X
(Group 1IC adjustments for elevated ambients)
Test for non-transmission of an internal ignition, Groups |, 15.3.2.3 X
I1A and IIB
(Number of tests to be made)
Test for non-transmission of an internal ignition, Group IIC 15.3.3.2 X
testing by increased gap
(Number of tests to be made)
Test for non-transmission of an internal ignition, Group IIC 15.3.3.4 X
(Oxygen enrichment of test gases)
Thermal tests of enclosures with breathing and draining 15.4.3.1 X
devices
(Temperature class based on external surface temperature
after the 10 min test period)
Tests for “dc” devices 15.5 X
(“Enclosed break” devices from IEC 60079-15)
Routine tests, General 16.1.2 X
(Adjustment for low ambient due to small size of equipment)
Routine tests, General 16.1.3 X
(Options when second method is chosen)
Routine tests, General 16.3 X
(Welded joint inspection options)
Routine tests, General 16.6 X
(Allowance for batch testing)
Switchgear for Group | 17.2.2, X
(Clarifying need for compliance with EPL Mb types of 17.2.3
protection)
Non-metallic enclosures and non-metallic parts of 19.1 X
enclosures, General
(Exception for cemented joints)
Non-metallic enclosures and non-metallic parts of 19.2 X
enclosures, Resistance to tracking and creepage distances
(Reference to both IEC 60079-7 and or IEC 60079-15)
Non-metallic enclosures and non-metallic parts of 19.3 X
enclosures, Requirements for type tests
(Clarification of test sequence)
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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.2.1.4 X
(Documentation regarding numbers of cores)
Bushings C.2.1.4 X
(Criteria for non-transmission test)
Bushings C.2.1.4 X
(Evaluation criteria if there is leakage)
Flameproof joints, Threaded joints C.2.2.1 X
(Requirement options)
Flameproof joints, Non-threaded joints C.2.2.2 X
(Group | application)
Constructional requirements for Ex blanking elements C.2.3.1 X
(Relocated from Clause 11)
Constructional requirements for Ex blanking elements C.2.3.2, X
(Metric and NPT Ex blanking elements) c.23.3
Constructional requirements for Ex blanking elements C.2.3.4 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 be corrosion-resistant metal)
Type tests for Ex blanking elements, Torque test C.3.3.1 X
(Test-block to be steel)
Tightening torque values Table C.1 X
(Addition of <16 mm thread size)
Tightening torque values Table C.2 X
(Addition of NPT thread sizes)
Ex component enclosure requirements D.3.8 c4
(Markings content)
Ex component enclosure requirements D.3.10 X
(Certificate content)
Utilization of an Ex component enclosure certificate to D.4.1 X
prepare 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 E.4.1.2 X

(Application of IEC 60079-11 requirement)
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Type

Explanation of the significance of the changes Clause Minor and | Extension Major
editorial technical
changes changes

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

(Construction not requiring additional protection)

Recharging of secondary cells inside flameproof enclosures E.5.1 X

(Additional battery options)

Introduction of an alternative risk assessment method Annex G X
encompassing equipment protection levels’ for Ex
equipment

(Removal of previous Informative Annex)

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

(Addition of new Normative Annex)

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

(Addition of new Normative Annex)

NOTE The technical changes referred to include the significance of technical changes in the revised IEC
Standard, but they do not form an exhaustive list of all modifications from the previous version. More guidance can
be found by referring to the Redline Version of the standard.

Explanations:

A)

B)

Definitions
Minor and editorial changes

Clarification

decrease of technical requirements
minor technical change

editorial corrections

These 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
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.

Information about the background of ‘Major Technical Changes’

C1 — Supplemental mechanical means of securing the cemented joint shall not be
defeated by the opening of doors or covers that are intended to be opened during
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installation or maintenance. For example, in the images below for a Iuminaire
incorporating a cemented joint between the lens and the enclosure cover, the construction
shown in the second image would be in accordance with this requirement, while the
construction shown in the first image would not.
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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).

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

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

A list of all parts in the IEC 60079 series, published under the general title Explosive
atmospheres, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch"” in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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EXPLOSIVE ATMOSPHERES -

Part 1: Equipment protection by flameproof enclosures “d”

1 Scope

This part of IEC 60079 contains specific requirements for the construction and testing of
electrical equipment with the type of protection flameproof enclosure “d”, intended for use in
explosive gas atmospheres.

This standard supplements and modifies the general requirements of IEC 60079-0. Where a
requirement of this standard conflicts with a requirement of IEC 60079-0, the requirement of
this standard will take precedence.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60061 (all parts), Lamp caps and holders together with gauges for the control of
interchangeability and safety

IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements
IEC 60079-7, Explosive atmospheres — Part 7: Equipment protection by increased safety “e”
IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety “i”

IEC 60079-15, Explosive atmospheres — Part 15: Equipment protection by type of protection
Iln n

IEC 60127 (all parts), Miniature fuses

ISO 965-1, ISO general-purpose metric screw threads — Tolerances — Part 1. Principles and
basic data

ISO 965-3, /SO general-purpose metric screw threads — Tolerances — Part 3: Deviations for
constructional screw threads

ISO 2738, Sintered metal materials, excluding hardmetals — Permeable sintered metal
materials — Determination of density, oil content and open porosity

ISO 4003, Permeable sintered metal materials — Determination of bubble test pore size
ISO 4022, Permeable sintered metal materials — Determination of fluid permeability

ANSI/ASME B1.20.1, Pipe threads, general purpose (inch)
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