
IEC 60079-1 
Edition 8.0 2026-10 

INTERNATIONAL 
STANDARD 

Explosive atmospheres - 
Part 1: Equipment protection by flameproof enclosures "d" 

IE
C

 6
00

79
-1

:2
02

6-
10

(e
n)

 

 
  
 

® 
 

ICS 29.260.20   ISBN 978-2-8327-1540-6 
 



 

 
  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 
 Copyright © 2026 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. 
 

IEC Secretariat Tel.: +41 22 919 02 11 
3, rue de Varembé info@iec.ch 
CH-1211 Geneva 20 www.iec.ch 
Switzerland 

 
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 corrigendum or an amendment might have been published. 
 
IEC publications search - 
webstore.iec.ch/advsearchform 
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replaced and withdrawn publications.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 
once a month by email.  
 
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: sales@iec.ch. 

IEC Products & Services Portal - products.iec.ch 
Discover our powerful search engine and read freely all the 
publications previews, graphical symbols and the glossary. 
With a subscription you will always have access to up to date 
content tailored to your needs. 
 
Electropedia - www.electropedia.org 
The world's leading online dictionary on electrotechnology, 
containing more than 22 500 terminological entries in English 
and French, with equivalent terms in 25 additional languages. 
Also known as the International Electrotechnical Vocabulary 
(IEV) online. 
 

  

 

 Warning! Make sure that you obtained this publication from an authorized distributor. 

mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/


IEC 60079-1:2026 © IEC 2026 

1 

CONTENTS 

FOREWORD ........................................................................................................................... 8 
1 Scope ............................................................................................................................ 18 
2 Normative references .................................................................................................... 18 
3 Terms and definitions .................................................................................................... 19 
4 Level of Protection......................................................................................................... 22 

4.1 General ................................................................................................................. 22 
4.2 Requirements for Level of Protection "da" ............................................................. 23 
4.3 Requirements for Level of Protection "db" ............................................................. 23 
4.4 Requirements for Level of Protection "dc" ............................................................. 23 

4.4.1 General ......................................................................................................... 23 
4.4.2 Construction .................................................................................................. 24 
4.4.3 Type tests...................................................................................................... 24 

5 Flameproof joints ........................................................................................................... 24 
5.1 General requirements ........................................................................................... 24 
5.2 Non-threaded flameproof joints ............................................................................. 26 

5.2.1 Length of flameproof joints (L) ....................................................................... 26 
5.2.2 Gap (i) ........................................................................................................... 26 
5.2.3 Spigot flameproof joints ................................................................................. 27 
5.2.4 Cylindrical flameproof joints ........................................................................... 28 
5.2.5 Holes in flameproof joint surfaces .................................................................. 29 
5.2.6 Conical flameproof joints ............................................................................... 31 
5.2.7 Flameproof joints with partial cylindrical surfaces .......................................... 31 
5.2.8 Flanged flameproof joints for acetylene atmospheres .................................... 32 
5.2.9 Serrated flameproof joints .............................................................................. 33 
5.2.10 Multi-step flameproof joints ............................................................................ 33 
5.2.11 Other flameproof joints .................................................................................. 34 

5.3 Threaded flameproof joints ................................................................................... 37 
5.4 Gaskets (including O-rings) ................................................................................... 38 
5.5 Equipment using capillaries .................................................................................. 40 

6 Sealed joints ................................................................................................................. 40 
6.1 Cemented joints .................................................................................................... 40 

6.1.1 General ......................................................................................................... 40 
6.1.2 Mechanical strength ...................................................................................... 41 
6.1.3 Length of cemented joints .............................................................................. 41 

6.2 Fused glass joints ................................................................................................. 41 
6.2.1 General ......................................................................................................... 41 
6.2.2 Length of fused glass joints ........................................................................... 41 

6.3 Welded or brazed joints ........................................................................................ 41 
6.4 Moulded joints ...................................................................................................... 42 

6.4.1 General ......................................................................................................... 42 
6.4.2 Mechanical Strength ...................................................................................... 42 

7 Operating rods............................................................................................................... 42 
8 Supplementary requirements for electric machines ........................................................ 42 

8.1 Flameproof joints of shafts .................................................................................... 42 
8.1.1 General ......................................................................................................... 42 
8.1.2 Cylindrical flameproof joints ........................................................................... 42 



IEC 60079-1:2026 © IEC 2026 

2 

8.1.3 Labyrinth flameproof joints ............................................................................. 42 
8.1.4 Flameproof joints with floating glands ............................................................ 43 

8.2 Bearings ............................................................................................................... 44 
8.2.1 Sleeve bearings ............................................................................................. 44 
8.2.2 Rolling-element bearings ............................................................................... 44 

9 Light-transmitting parts .................................................................................................. 44 
10 Breathing and draining devices which form part of a flameproof enclosure .................... 44 

10.1 General ................................................................................................................. 44 
10.2 Openings for breathing or draining ........................................................................ 45 
10.3 Composition limits ................................................................................................. 45 
10.4 Dimensions ........................................................................................................... 45 
10.5 Elements with measurable paths ........................................................................... 45 
10.6 Elements with non-measurable paths .................................................................... 45 
10.7 Removable devices ............................................................................................... 45 
10.8 Mounting arrangements of the elements ............................................................... 45 
10.9 Mechanical strength .............................................................................................. 46 
10.10 Breathing devices and draining devices when used as Ex Components ................ 46 

10.10.1 General ......................................................................................................... 46 
10.10.2 Mounting arrangements of the elements and components .............................. 46 
10.10.3 Testing details for breathing and draining devices used as Ex 

Components .................................................................................................. 46 
11 Fasteners and openings ................................................................................................ 49 

11.1 General ................................................................................................................. 49 
11.2 Construction ......................................................................................................... 49 
11.3 Type tests ............................................................................................................. 50 
11.4 Blind holes ............................................................................................................ 50 
11.5 Openings .............................................................................................................. 50 
11.6 Thread inserts used for threaded holes ................................................................. 50 

12 Materials ....................................................................................................................... 51 
12.1 General ................................................................................................................. 51 
12.2 Metals ................................................................................................................... 51 
12.3 Insulating materials ............................................................................................... 51 
12.4 Liquids .................................................................................................................. 51 

13 Entries and entry devices for flameproof enclosures ...................................................... 52 
13.1 Threaded entries ................................................................................................... 52 

13.1.1 General ......................................................................................................... 52 
13.1.2 Metric and NPT threaded entries ................................................................... 52 

13.2 Non-threaded entries (for Groups I, IIA and IIB only)............................................. 53 
13.2.1 General ......................................................................................................... 53 
13.2.2 Entry and entry device specifications ............................................................. 53 
13.2.3 Testing of non-threaded entries ..................................................................... 54 

13.3 Cable glands ......................................................................................................... 54 
13.4 Conduit sealing devices ........................................................................................ 55 

13.4.1 General ......................................................................................................... 55 
13.4.2 Sealing device such as a stopping box with setting compound ....................... 55 

13.5 Plugs and sockets and cable couplers .................................................................. 56 
13.5.1 General ......................................................................................................... 56 
13.5.2 Plugs and sockets ......................................................................................... 56 



IEC 60079-1:2026 © IEC 2026 

3 

13.6 Bushings ............................................................................................................... 56 
13.7 Blanking elements ................................................................................................ 57 

13.7.1 General ......................................................................................................... 57 
13.7.2 Enclosures with multiple entries ..................................................................... 57 
13.7.3 Ex Component blanking elements .................................................................. 57 
13.7.4 Documentation .............................................................................................. 57 

13.8 Thread adapters ................................................................................................... 57 
13.9 Fluid entries .......................................................................................................... 57 

14 Cells and batteries used in flameproof enclosures ......................................................... 57 
15 Verification and tests ..................................................................................................... 57 
16 Type tests ..................................................................................................................... 58 

16.1 General ................................................................................................................. 58 
16.2 Tests of ability of the enclosure to withstand pressure .......................................... 59 

16.2.1 General ......................................................................................................... 59 
16.2.2 Determination of explosion pressure (reference pressure) ............................. 60 
16.2.3 Overpressure test .......................................................................................... 62 

16.3 Test for non-transmission of an internal ignition .................................................... 64 
16.3.1 General ......................................................................................................... 64 
16.3.2 Equipment of Groups I, IIA and IIB ................................................................ 67 
16.3.3 Equipment of Group lIC ................................................................................. 68 

16.4 Tests of flameproof enclosures with breathing and draining devices ..................... 70 
16.4.1 General ......................................................................................................... 70 
16.4.2 Tests of ability of the enclosure to withstand pressure ................................... 70 
16.4.3 Thermal tests................................................................................................. 71 
16.4.4 Test for non-transmission of an internal ignition ............................................. 71 

16.5 Tests for Level of Protection "dc" .......................................................................... 72 
16.5.1 General ......................................................................................................... 72 
16.5.2 Preparation of samples .................................................................................. 72 
16.5.3 Test conditions .............................................................................................. 73 

17 Routine tests ................................................................................................................. 74 
17.1 General ................................................................................................................. 74 
17.2 Enclosures not incorporating a welded or brazed joints ......................................... 75 
17.3 Enclosures incorporating a welded or brazed joint ................................................ 75 
17.4 Bushings not specific to one flameproof enclosure ................................................ 75 
17.5 Acceptance criteria ............................................................................................... 75 
17.6 Batch testing ......................................................................................................... 76 

18 Switchgear for Group I ................................................................................................... 76 
18.1 General ................................................................................................................. 76 
18.2 Means of isolation ................................................................................................. 76 
18.3 Doors or covers .................................................................................................... 77 

18.3.1 Quick-acting doors or covers ......................................................................... 77 
18.3.2 Doors or covers fixed by threaded fasteners .................................................. 77 
18.3.3 Threaded doors or covers .............................................................................. 77 

19 Lampholders and Iamp caps .......................................................................................... 77 
19.1 General ................................................................................................................. 77 
19.2 Device preventing lamps working loose................................................................. 77 
19.3 Holders and caps for lamps with cylindrical caps .................................................. 77 
19.4 Lampholders for lamps with threaded lamp caps ................................................... 77 



IEC 60079-1:2026 © IEC 2026 

4 

20 Non-metallic enclosures and non-metallic parts of enclosures ....................................... 78 
20.1 General ................................................................................................................. 78 
20.2 Materials ............................................................................................................... 78 
20.3 Requirements for type tests .................................................................................. 78 
20.4 Test of erosion by flame ........................................................................................ 78 

21 Marking ......................................................................................................................... 79 
21.1 General ................................................................................................................. 79 
21.2 Caution and warning markings .............................................................................. 79 
21.3 Informative markings ............................................................................................. 79 

22 Instructions .................................................................................................................... 80 
Annex A (normative)  Additional requirements for crimped ribbon elements and multiple 
screen elements of breathing and draining devices ............................................................... 81 

A.1 Material ................................................................................................................ 81 
A.2 Path dimensions ................................................................................................... 81 
A.3 Type tests ............................................................................................................. 81 

Annex B (normative)  Additional requirements for elements, with non-measurable paths 
of breathing and draining devices ......................................................................................... 82 

B.1 Sintered metal elements ....................................................................................... 82 
B.1.1 Material ......................................................................................................... 82 
B.1.2 Maximum bubble test pore size...................................................................... 82 
B.1.3 Documentation .............................................................................................. 82 

B.2 Pressed metal wire elements ................................................................................ 82 
B.2.1 Material ......................................................................................................... 82 
B.2.2 Maximum bubble test pore size...................................................................... 82 
B.2.3 Documentation .............................................................................................. 83 

B.3 Metal foam elements ............................................................................................. 83 
B.3.1 Material ......................................................................................................... 83 
B.3.2 Maximum bubble test pore size...................................................................... 83 
B.3.3 Documentation .............................................................................................. 83 

Annex C (normative)  Additional requirements for flameproof entry devices .......................... 84 
C.1 General ................................................................................................................. 84 
C.2 Construction requirements .................................................................................... 84 

C.2.1 Sealing methods ............................................................................................ 84 
C.2.2 Flameproof joints ........................................................................................... 86 
C.2.3 Construction requirements for Ex blanking elements ...................................... 87 
C.2.4 Construction requirements for Ex thread adapters ......................................... 89 

C.3 Type tests ............................................................................................................. 89 
C.3.1 Sealing test ................................................................................................... 89 
C.3.2 Test of mechanical strength ........................................................................... 91 
C.3.3 Type tests for Ex blanking elements .............................................................. 92 
C.3.4 Type tests for Ex thread adapters .................................................................. 92 

Annex D (normative)  Empty flameproof enclosures as Ex Components ................................ 94 
D.1 General ................................................................................................................. 94 
D.2 Introductory remarks ............................................................................................. 94 
D.3 Ex Component enclosure requirements ................................................................. 94 

D.3.1 General ......................................................................................................... 94 
D.3.2 Electric machines .......................................................................................... 94 
D.3.3 Mounting and location of internal components ............................................... 94 



IEC 60079-1:2026 © IEC 2026 

5 

D.3.4 Drilling of holes.............................................................................................. 95 
D.3.5 Determination of explosion pressure (reference pressure) ............................. 95 
D.3.6 Overpressure test .......................................................................................... 95 
D.3.7 Routine test ................................................................................................... 95 
D.3.8 Marking ......................................................................................................... 95 
D.3.9 Ex Component enclosure certificate ............................................................... 96 

D.4 Utilization of an Ex Component enclosure certificate to prepare an Ex 
Equipment certificate ............................................................................................ 96 

D.4.1 Procedure ...................................................................................................... 96 
D.4.2 Application of the Schedule of Limitations ...................................................... 96 

Annex E (normative)  Cells and batteries used in flameproof "db" enclosures ....................... 97 
E.1 Introductory remarks ............................................................................................. 97 
E.2 Acceptable electrochemical systems ..................................................................... 97 
E.3 General requirements for cells or batteries inside flameproof enclosures ............ 100 

E.3.1 General ....................................................................................................... 100 
E.3.2 Restrictions of use ....................................................................................... 100 
E.3.3 Marking ....................................................................................................... 100 
E.3.4 Mounting ..................................................................................................... 100 
E.3.5 Cells in series .............................................................................................. 101 
E.3.6 Cells in parallel ............................................................................................ 101 
E.3.7 Cells in series connected in parallel ............................................................. 101 
E.3.8 No additional protection needed .................................................................. 101 

E.4 Arrangement of safety devices ............................................................................ 101 
E.4.1 Protection against excessive temperature and excessive 

discharging/charging current ........................................................................ 101 
E.4.2 Protection against cell polarity reversal or reverse charging by another 

cell in the same battery ................................................................................ 102 
E.4.3 Prevention of inadvertent charging of a battery by other voltage sources  

in the enclosure ........................................................................................... 103 
E.5 Recharging of secondary cells inside flameproof enclosures ............................... 103 
E.6 Ratings of protective components used as safety devices ................................... 104 

Annex F (informative)  Mechanical properties for screws and nuts ...................................... 105 
Annex G (normative)  Additional requirements for flameproof enclosures with a 
containment system ............................................................................................................ 106 

G.1 General ............................................................................................................... 106 
G.2 Release conditions ............................................................................................. 109 

G.2.1 No release ................................................................................................... 109 
G.2.2 Limited release of a gas or vapour ............................................................... 109 
G.2.3 Limited release of a liquid ............................................................................ 109 

G.3 Design requirements for the containment system ................................................ 109 
G.3.1 General design requirements ....................................................................... 109 
G.3.2 Infallible containment system ....................................................................... 110 
G.3.3 Limited release containment system ............................................................ 110 

G.4 Type tests for the containment system ................................................................ 112 
G.4.1 Overpressure test ........................................................................................ 112 
G.4.2 Leakage test ................................................................................................ 112 
G.4.3 Limited release venting test ......................................................................... 113 

G.5 Routine tests for containment systems ................................................................ 113 
G.5.1 Infallible containment systems ..................................................................... 113 
G.5.2 Limited release containment systems .......................................................... 113 



IEC 60079-1:2026 © IEC 2026 

6 

Annex H (normative)  Requirements for electric machines used with converters ................. 114 
H.1 General ............................................................................................................... 114 
H.2 Construction requirements for bearings ............................................................... 114 
H.3 Temperature requirements .................................................................................. 114 

Annex I (informative)  Recommendation to improve the effectiveness of the 
determination of explosion pressure.................................................................................... 115 

I.1 General ............................................................................................................... 115 
I.2 Aspects to improve consistency .......................................................................... 115 

Bibliography ........................................................................................................................ 118 
 
Figure 1 – Example of a regular shaped waveform ................................................................ 21 
Figure 2 – Example of an irregular shaped waveform ............................................................ 21 
Figure 3 – Example of construction for indirect checking of a flanged Group I 
flameproof joint ..................................................................................................................... 27 
Figure 4 – Example of spigot flameproof joint ....................................................................... 28 
Figure 5 – Examples of Cylindrical flameproof joints ............................................................. 28 
Figure 6 – Holes in surfaces of flanged flameproof joints, example 1 .................................... 29 
Figure 7 – Holes in surfaces of flanged flameproof joints, example 2 .................................... 29 
Figure 8 – Holes in surfaces of flanged flameproof joints, example 3 .................................... 30 
Figure 9 – Holes in surfaces of spigot flameproof joints, example 1 ...................................... 30 
Figure 10 – Holes in surfaces of spigot flameproof joints, example 2 .................................... 31 
Figure 11 – Holes in surfaces of spigot flameproof joints, example 3 .................................... 31 
Figure 12 – Example of a flameproof joint with partial cylindrical surfaces ............................ 32 
Figure 13 – Example of a flanged flameproof joint with a dynamically increased gap ............ 32 
Figure 14 – Example of serrated flameproof joint .................................................................. 33 
Figure 15 – An example of an "other flameproof joint" that incorporates flamepaths not 
addressed elsewhere in this document ................................................................................. 35 
Figure 16 – Illustration of the requirements concerning gaskets – Example 1 ........................ 39 
Figure 17 – Illustration of the requirements concerning gaskets – Example 2 ........................ 39 
Figure 18 – Illustration of the requirements concerning gaskets – Example 3 ........................ 39 
Figure 19 – Illustration of the requirements concerning gaskets – Example 4 ........................ 39 
Figure 20 – Illustration of the requirements concerning gaskets – Example 5 ........................ 39 
Figure 21 – Illustration of the requirements concerning gaskets – Example 6 ........................ 39 
Figure 22 – Illustration of the requirements concerning gaskets – Example 7 ........................ 40 
Figure 23 – Example of cylindrical flameproof joint for shaft of rotating electric machine ....... 43 
Figure 24 – Example of labyrinth flameproof joint for shaft of rotating electric machine ......... 43 
Figure 25 – Example of flameproof joint with floating gland for shaft of rotating electric 
machine ................................................................................................................................ 43 
Figure 26 – Flameproof joints of shaft glands of electric machines ........................................ 43 
Figure 27 – Component test rig for breathing and draining devices ....................................... 47 
Figure 28 – Example of representation of required information ............................................. 54 
Figure C.1 – Examples of blanking elements for unused entries............................................ 88 
Figure C.2 – Device for the sealing tests for cable glands ..................................................... 90 
Figure E.1 – Fitting of diode arrangement for three cells in series ....................................... 102 
Figure E.2 – Fitting of blocking diodes to meet E.4.3 (third example) .................................. 103 



IEC 60079-1:2026 © IEC 2026 

7 

Figure G.1 – Example of a flameproof enclosure with an infallible containment system ....... 107 
Figure G.2 – Example of a flameproof enclosure with a limited release containment 
system without flow limiting devices .................................................................................... 107 
Figure G.3 – Example of a flameproof enclosure with a limited release containment 
system with a flow limiting device ....................................................................................... 108 
Figure G.4 – Example of a flameproof enclosure with a limited release containment 
system (limited release in normal operation) with a flow limiting device .............................. 108 
 
Table 1 – Number of non-transmission tests for Level of Protection "da" ............................... 23 
Table 2 – Minimum length of flameproof joints and maximum gaps for enclosures to be 
used in Groups I, IIA and IIB ................................................................................................. 36 
Table 3 – Minimum length of flameproof joints and maximum gaps for enclosures to be 
used in Group IIC ................................................................................................................. 37 
Table 4 – Cylindrical threaded flameproof joints .................................................................... 38 
Table 5 – Taper threaded flameproof joints ........................................................................... 38 
Table 6 – Conditions for the determination of maximum surface temperature ........................ 58 
Table 7 – Test factors for reduced ambient conditions .......................................................... 61 
Table 8 – Relative pressures when reference pressure determination has been 
impracticable ........................................................................................................................ 63 
Table 9 – Reduction in length of a threaded flameproof joint for non-transmission test.......... 65 
Table 10 – Test factors to increase test pressure or test gap (iE) ......................................... 66 

Table 11 – Minimum distance of any obstacle from flameproof flanged flameproof joints ...... 66 
Table 12 – Gas/air mixtures .................................................................................................. 68 
Table 13 – Static pressures .................................................................................................. 74 
Table 14 – Text of caution or warning markings .................................................................... 79 
Table 15 – Text of informative markings ............................................................................... 79 
Table C.1 – Tightening torque values, metric ........................................................................ 93 
Table C.2 – Tightening torque values, NPT ........................................................................... 93 
Table E.1 – Acceptable primary cells .................................................................................... 98 
Table E.2 – Acceptable secondary cells ................................................................................ 99 
Table F.1 – Mechanical properties for screws and nuts ....................................................... 105 
Table G.1 – Overpressure test parameters ......................................................................... 112 

 

  



IEC 60079-1:2026 © IEC 2026 

8 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
Explosive atmospheres -  

Part 1: Equipment protection by flameproof enclosures "d" 
 

FOREWORD 
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 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. 

2) 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.  

3) 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. 

4) 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. 

5) 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. 

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

7) 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.  

8) 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. 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

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

Users of this document are advised that interpretation sheets clarifying the interpretation of this 
document can be published. Interpretation sheets are available from the IEC webstore and can 
be found in the "history" tab of the page for each document. 

This eighth edition cancels and replaces the seventh edition published in 2014. This edition 
constitutes a technical revision. 
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The significant changes between IEC Standard, IEC 60079-1, Edition 8 (this document) and 
IEC 60079-1:2014 (Edition 7) are as listed below: 

 Type 

Changes Clause / Subclause Minor and 
editorial 
changes 

Extension Major 
technical 
changes 

Scope 

Clarification of terminology 

1 X   

Normative references 

Additional references were added 

2 X   

Terms and definitions  

Additional terms were added and 
existing terms were clarified 

3 X   

Level of Protection "da" 

Catalytic sensors now permitted for 
portable, transportable or fixed gas 
detection equipment for Group I 

4.2 

 X  

General "dc" requirements 

Schedule drawing details added to 
explain how to control construction  

4.4.2.1 
X   

Ratings 

Electrical ratings were increased from 
690 V AC or DC to 1 000 V AC or 1 500 
V DC to align with the IEC definition of 
low voltage equipment 

4.4.2.4 

 X  

Connection facilities 

Clarification of connection facility 
requirements for Gc equipment 

4.4.2.5 X   

General Requirements 

Hardening materials shall not be applied 
to flameproof joints that are designed to 
be opened during installation or 
maintenance  

5.1   C1 

Spigot flameproof joint 

A spigot flameproof joint with only a 
cylindrical part is required to comply 
with cylindrical flameproof joint 
requirements 

5.2.3  X  

Cylindrical flameproof joint 

Cylindrical flameproof joints 
requirements are independent of the 
spigot flameproof joint requirements 

5.2.4  X  

Conical flameproof joints 

Deletion of requirement of the maximum 
5° cone angle for conical flameproof 
joints. 

5.2.6 a)  X  

Conical flameproof joints 

For Group IIC, enclosure volumes 
greater than 500 cm3 the maximum 
prospective short circuit current is 
limited to 10 000 rms symmetrical 
amperes.  

5.2.6 b)   C2 
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 Type 

Changes Clause / Subclause Minor and 
editorial 
changes 

Extension Major 
technical 
changes 

Flanged flameproof joints for acetylene 
atmospheres 

For volumes greater than 500 cm3, 
electrical equipment having enclosures 
with flanged flameproof joints for 
acetylene atmospheres shall have a 
rating on interrupting contacts with a 
maximum prospective short circuit 
current of 10 000 RMS symmetrical 
amperes  

5.2.8  X  

Other flameproof joints 

A new 5.2.11 was added that gives 
construction requirements for specific 
constructions having joints that 
incorporate flamepaths not addressed 
elsewhere in this document 

5.2.11  X  

Table 2 and Table 3 – Change the 
minimum volume from 0 cm3 to 10 cm3.  

  B1  

Cemented joints 

(testing cemented joints) 

6.1.1   C3 

Length of cemented joint 

(construction) 

6.1.3   C4 

Welded or brazed joints 

Joints may be made by welding or 
brazing. Added welding of non-metallic 
materials.  

6.3  X  

Moulded joints 6.4 A1   

Light transmitting parts 

Clarification regarding control of 
material 

9 X   

Ex Component drains and breathers 

Clarification of requirements on the 
Schedule of Limitations listed on the Ex 
Component certificate and in the 
instructions 

10.10 X   

Reference pressures for breathing and 
draining devices  

Reference pressure revised for Group I 
and Group II 

10.10.3.4.1   C5 

Fasteners and openings 

Requirements for through the wall 
threaded fasteners 

11.1 X   

Fasteners on which the type of 
protection depends 

Note added acknowledging that the 
tolerance on threads in blind holes will 
change following torquing of fasteners 

11.2 X   

Blind holes 

Enclosure thickness at bottomed holes 
clarified 

11.4 X   

Thread inserts used for threaded holes 

Requirements given for use of thread 
inserts 

11.6  X  
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 Type 

Changes Clause / Subclause Minor and 
editorial 
changes 

Extension Major 
technical 
changes 

Threaded entries  

Removal of limitation of restricting 
blanking element with thread adaptor.  

13.1.1 A2   

Non-threaded entries for Groups I, IIA 
and IIB 

Requirements for IIA and IIB 

13.2  X  

Cable glands 

Requirements for non-threaded cable 
glands 

13.3  X  

Fluid entries 

Requirements for fluid entries 

13.9  X  

Cells and batteries used in flameproof 
enclosures 

Added a calling clause to Annex E. 

14 X   

Verification and tests 

Overload or malfunction conditions in 
Table 6 for rotating machines 

Table 6   C6 

Tests of ability of the enclosure to 
withstand pressure 

Enclosure parts tested separately, while 
not previously prohibited, is now defined 

16.2  X  

Determination of explosion pressure 

Addressing interfering signals during 
testing 

16.2.2.1  X  

Determining reference pressure for 
reduced temperatures 

Reduced ambient temperature 
determination 

16.2.2.2   C7 

Igniting an explosive mixture and 
measuring the pressure 

Increase in the number of ignitions for 
Groups I, IIA and IIB 

16.2.2.3   C8 

Rotating electric machines 

Text and figures related to the 15.2.2.3 
revisions were deleted, but this was not 
previously related only to electrical 
machines  

16.2.2.4 X   

Equipment marked for specific gases 

Clarification of construction and test 
requirements 

16.2.2.5 X   

Specific Conditions of Use regarding 
high reference pressures 

16.2.2.6   C9 

Overpressure test – First method (static) 

Clarifies the relative pressure options 

16.2.3.2 X   

Other flameproof joints in accordance 
with 5.2.11 

 16.3.1  B2  

Equipment of Groups I, IIA and IIB 16.3.2 X   

First method – Testing by increased test 
gap 

16.3.3.2   C10 
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 Type 

Changes Clause / Subclause Minor and 
editorial 
changes 

Extension Major 
technical 
changes 

Second method – Testing by increased 
pressure 

16.3.3.3   C11 

Third method – Testing by oxygen 
enrichment of test gases 

16.3.3.4   C12 

Preparation of "dc" samples 16.5.2 X   

Test conditions 16.5.3  X  

Test procedure 16.5.3.2  X  

Routine tests 17 X   

Batch testing 17.6   C13 

Switchgear for Group I 18 X   

Lampholders and Iamp caps 19 X   

Non-metallic enclosures and non-
metallic parts of enclosures 

20 X   

Marking 21 X   

Instructions 22   C14 

Annex A Annex A X   

Annex B Annex B 

(normative) 

 X  

C.1 General 

Ex Equipment and Ex Component 
flameproof entry devices suitable for 
reference pressures greater than 2 000 

C.1  X  

C.2.1 Sealing methods C.2.1.1 X   

C.2.1.4 Bushings 

Clarified the construction and testing 
requirements for bushings and their 
mounting 

C.2.1.4 X   

C.2.2.1 Threaded flameproof joints C.2.2.1 X   

Non-threaded flameproof joints (Groups 
I, IIA or IIB only) 

C.2.2.2  X  

C.2.3.1 General requirements 

Revised permissions into requirements 

C.2.3.1   C15 

NPT Ex blanking elements 

Aligned with C.2.2.1 with the addition of 
tool securing. A shoulder is now 
permitted with construction requirement 
such that it will not bottom on the 
enclosure 

C.2.3.3  X  

Non-threaded blanking elements for 
Group IIA or IIB 

The addition of IIA or IIB but only as Ex 
Components 

C.2.3.5  B3  

Construction requirements for Ex thread 
adapters 

Extension permitting metric thread 
adapters of other than co-axial 
construction 

C.2.4  X  

Overpressure test 

Clarification of the source for the test 
values 

C.3.3.2 X   
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 Type 

Changes Clause / Subclause Minor and 
editorial 
changes 

Extension Major 
technical 
changes 

Overpressure test 

Clarification of the source for the test 
values 

C.3.4.3 X   

Empty flameproof enclosures as Ex 
Components 

Annex D 

(normative) 

X   

Electrochemical systems 

Extension of the permitted battery 
chemistries. All of the electrochemical 
systems found in the General 
Requirements document are added with 
the exception of lead acid chemistry  

E.2  X  

General requirements for cells – 
General 

Extension to permit two or more cells in 
parallel and the connection of two or 
more batteries in series 

E.3.1  X  

Restrictions of use 

Clarified the requirements with the 
proper use of terms 

E.3.2 X   

Added requirements for cells connected 
in series 

E.3.5 X   

Added requirements for cells connected 
in parallel 

E.3.6  X  

Added requirements for cells in series 
connected in parallel 

E.3.7  X  

No additional protection needed 

Relocation of the existing requirements 

E.3.8 X   

Safety device required 

Added requirements for battery 
management system 

E.4.1.2   C17 

Protection against cell polarity reversal 
or reverse charging by another cell in 
the same battery 

Clarified requirements for battery 
management system 

E.4.2 X   

Prevention of inadvertent charging of a 
battery by other voltage sources in the 
enclosure 

Clarification of the requirements 

E.4.3 X   

Recharging of secondary cells inside 
flameproof enclosures 

A single malfunction of the charging 
system is now considered. 

E.5   C18 

Ratings of protective components used 
as safety devices 

Editorial clarifications 

E.6 X   

Containment systems 

Annex G has been significantly re-
written.  

Annex G 

(normative) 

  C19 

ETD requirements for machines used 
with converters 

Annex H   C20 
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 Type 

Changes Clause / Subclause Minor and 
editorial 
changes 

Extension Major 
technical 
changes 

Recommendation to improve the 
effectiveness of the determination of 
explosion pressure 

Proposals from the IECEx proficiency 
testing program 

Annex I 

(informative) 

X   

 

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) Definitions 

Minor and editorial changes  clarification 

a) decrease of technical requirements 
b) minor technical change 
c) 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 the level of an 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. 

B) Information about the background of changes 

A1 – Added clarification for the application of bushing requirements to moulded joints.  

A2 – Removed limitation of not allowing the use of a blanking element with a thread adaptor.  
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B1 – Experience has shown that for enclosures volumes less than or equal to 10 cm3 the energy 
of an ignition is insufficient to require the construction shown in Table 2 or Table 3. For volume 
≤ 10 cm3, the flameproof joint lengths need not comply with the values given in Table 2 or 
Table 3, provided the requirements of Clauses 14 through 16 are satisfied and the compliant 
construction is detailed in the schedule drawings.  

B2 – Other Flameproof joints – Due to the critical aspect regarding the dimensional control for 
this type of construction, particular attention is to be given for the tests in order to measure 
accurately the parameters of flameproof joints (the length, the gaps and the angle between the 
adjacent parts of the flameproof joints). 

B3 – Non-threaded blanking elements permitted for Group IIA or IIB. Previously permitted only 
for Group I.  

C1 – For Ex "d" enclosures, a new requirement for use of material that hardens after the 
flameproof joint is assembled (for example, a locking compound on threaded flameproof joints). 
See Clause 5.1.  

C2 – For Ex "d" enclosures where flameproof joints include conical surfaces, the length of the 
flameproof joint and the gap normal to the flameproof joint surfaces are to comply with the 
relevant values of the cylindrical flameproof joint dimensions in Table 2 and Table 3 as 
applicable. The gap is to be uniform through the conical part. For Group IIC, enclosure volumes 
greater than 500 cm3, the maximum prospective short circuit current is limited to 10 000 RMS 
symmetrical amperes. 

C3 – It is recognized that in the past some designs complied with the construction identified in 
either a) or b) although the requirement was not clear to comply with those requirements, nor 
to document it, so a) and b) have been added to ensure compliance with designs that have 
been evaluated with only the cemented joint or having combined cemented joints.  

C4 – Requirements for material used to facilitate retention of the cement while curing shall 
neither be taken into account in the determination of the shortest continuous length of the 
cement nor interrupt it. 

C5 – Reference pressure revised for Group I and Group II. The Ex breathing and draining device 
is to be submitted to a type test for resistance to pressure carried out by means of a static 
pressure test as specified in 16.2.3.2 at the following minimum test values: 

a) 2 000 kPa for equipment of Group I; or 
b) 3 000 kPa for equipment of Group II.  

C6 – Electric machines that are converter fed are to be evaluated for overload conditions during 
determination of the maximum surface temperature. 

C7 – When the minimum ambient temperature is such that the test gases are not flammable, 
the test is to be conducted at a temperature that represents the minimum temperature at which 
the test gases remain gaseous. 

C8 – For Groups I, IIA and IIB, the requirement for three tests for the determination of reference 
pressure used up to Edition 7 of this document (2014) represented a suitable means to address 
the determination of reference pressure where pressure piling did not occur. For Edition 8, the 
number of tests was revised to five for Groups I, IIA and IIB to simplify the determination of 
reference pressure where pressure piling might or might not occur. As a part of this 
simplification, the hydrogen/methane tests have also been removed. The requirements for the 
number of tests and test mixtures to be performed in the determination of reference pressure 
in Edition 7 are considered equivalent to the number of tests and test mixtures to be performed 
in the determination of reference pressure in Edition 8. 
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C9 – Specific Conditions of Use regarding high reference pressures the Ex Equipment 
certificate number is to include the suffix "X" in accordance with the marking requirements of 
IEC 60079-0 and the Specific Conditions of Use listed on the certificate are to state that 
flameproof entry devices are to be capable of withstanding 1,5 times this pressure. 

C10 – First method – Testing by increased test gap. The test is performed five times for each 
ignition source location with each mixture, with each ignition source location determined based 
on the configuration of the enclosure. If the equipment is intended for use solely with hydrogen 
or solely with acetylene, the tests are to be performed only with the corresponding explosive 
test mixture. For enclosures with flanged flameproof joints according to 5.2.8 and with volumes 
greater than 500 cm3, the number of tests above are to be increased from five to ten with the 
corresponding acetylene gas-air mixture. 

C11 – Second method – Testing by increased pressure. The test is to be performed five times 
for each ignition source location with each mixture, with each ignition source location 
determined based on the configuration of the enclosure. If the equipment is intended for use 
solely with hydrogen or solely with acetylene, the tests are to be performed only with the 
corresponding explosive test mixture. For enclosures with flanged flameproof joints according 
to 5.2.8 and with volumes greater than 500 cm3, the number of tests above is to be increased 
from five to ten with the corresponding acetylene gas-air mixture. 

C12 – Third method - Testing by oxygen enrichment of test gases. The test is to be performed five 
times for each ignition source location with each mixture, with each ignition source location 
determined based on the configuration of the enclosure. If the equipment is intended for use 
solely with hydrogen or solely with acetylene, the tests are to be performed only with the 
corresponding explosive test mixture. For enclosures with flanged flameproof joints according 
to 5.2.8 and with volumes greater than 500 cm3, the number of tests above is to be increased 
from five to ten with the corresponding acetylene gas-air mixture. 

C13 – Batch testing – For any non-compliant results, 100 % of remaining sample shall be tested 
at 1,5 times the reference pressure. Future batches shall be routine tested at 1,5 times the 
reference pressure until confidence is established to reconsider batch testing. 

C14 – Instructions are to include:  

b) procedures for repairing threaded flameproof joints employing a locking compound, if 
required by 5.1. 

c) guidance for the selection of flameproof entry devices as well as flameproof breathing and 
draining devices for equipment with reference pressure values greater than 2 000 kPa for 
Group II or 1 333 kPa for Group I. 

d) when either a non-threaded entry or entry device is incorporated to facilitate its installation, 
the following is to be specified as applicable. 

C15 – Revised permissions into requirements for items b) and c). 

C16 – Non-threaded blanking elements permitted for Group IIA or IIB. 

C17 – Added requirements for battery management system. 

C18 – Recharging of secondary cells inside flameproof enclosures - the charging conditions are 
to be fully specified in the manufacturer's documents and safety devices are to be fitted to 
ensure that these conditions are not exceeded even with a single malfunction in the charging 
system. 
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C19 – Annex G has been significantly re-written. Some of the significant changes include: 

– The requirements for limited release containment systems were modified to include 
containment systems that release flammable substances and non-flammable substances in 
normal operation. 

– Design and test requirements were added for limited release containment systems that limit 
the release by inherent design of the containment system, instead of relying on flow limiting 
devices. 

– A venting test was added to validate that the breathing/draining device is adequate for the 
release rate of the limited release containment system. 

– The overpressure and leakage test requirements were modified to better align with 
IEC 60079-26, and IEC TS 60079-40, and to clarify the test methods. 

– The equipment grouping and temperature classification for the equipment must include the 
substance within the limited release containment system. 

– Routine test requirements were added for specific containment system constructions. 

C20 – ETD requirements – For this provision, the certificate number is to include the "X" suffix 
in accordance with the marking requirements of IEC 60079-0 and the Specific Conditions of 
Use listed on the certificate are to require the use of the thermal protection. 

The text of this International Standard is based on the following documents: 

Draft Report on voting 

31/1987/FDIS 31/1996/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 60079 series, published under the general title Explosive 
atmospheres, can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

– reconfirmed, 
– withdrawn, or 
– revised. 

 

  

https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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1 Scope 

This part of IEC 60079 contains specific requirements for the construction and testing of Ex 
Equipment and Ex Components with the Type of Protection flameproof enclosure "d", intended 
for use in explosive gas atmospheres. 

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

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. 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 60086-1, Primary batteries - Part 1: General 

IEC 60127 (all parts), Miniature fuses 

ISO 185:2020, Grey cast irons - Classification 

ISO 228-1, Pipe Threads Where Pressure-Tight Joints Are Not Made on the Threads - Part 1: 
Dimensions, Tolerances and Designation 

ISO 965-1:2013, ISO general purpose metric screw threads - Tolerances - Part 1: Principles 
and basic data 

ISO 965-3:2021, ISO general purpose metric screw threads - Tolerances - Part 3: Limit 
deviations for screw threads 

ISO 2859-1:1999, Sampling procedures for inspection by attributes - Part 1: Sampling schemes 
indexed by acceptance quality limit (AQL) for lot-by-lot inspection 

ISO 4003:1977, Permeable sintered metal materials - Determination of bubble test pore size 

ISO 80000-1:2022, Quantities and units - Part 1: General 

ANSI/ASME B1.20.1, Pipe threads, general purpose (inch)ANSI/UL 248 (all parts), Low-Voltage 
Fuses 

ASTM F316, Standard Test Methods for Pore Size Characteristics of Membrane Filters by 
Bubble Point and Mean Flow Pore Test 
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