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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.

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

X

Normative references

Additional references were added

Terms and definitions

Additional terms were added and
existing terms were clarified

Level of Protection "da"

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

4.2

General "dc" requirements

Schedule drawing details added to
explain how to control construction

4.4.21

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

4424

Connection facilities

Clarification of connection facility
requirements for Gc equipment

4.4.2.5

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

Cylindrical flameproof joint

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

5.2.4

Conical flameproof joints

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

5.2.6 a)

Conical flameproof joints

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

5.2.6 b)

Cc2
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Type
Changes Clause / Subclause Minor and Extension Major
editorial technical
changes changes
Flanged flameproof joints for acetylene 5.2.8 X
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
Other flameproof joints 5.2.11 X
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
Table 2 and Table 3 — Change the B1
minimum volume from 0 ¢cm3 to 10 cmS.
Cemented joints 6.1.1 C3
(testing cemented joints)
Length of cemented joint 6.1.3 C4
(construction)
Welded or brazed joints 6.3 X
Joints may be made by welding or
brazing. Added welding of non-metallic
materials.
Moulded joints 6.4 A1
Light transmitting parts 9 X
Clarification regarding control of
material
Ex Component drains and breathers 10.10 X
Clarification of requirements on the
Schedule of Limitations listed on the Ex
Component certificate and in the
instructions
Reference pressures for breathing and 10.10.3.4.1 C5
draining devices
Reference pressure revised for Group |
and Group Il
Fasteners and openings 11.1 X
Requirements for through the wall
threaded fasteners
Fasteners on which the type of 11.2 X
protection depends
Note added acknowledging that the
tolerance on threads in blind holes will
change following torquing of fasteners
Blind holes 11.4 X
Enclosure thickness at bottomed holes
clarified
Thread inserts used for threaded holes 11.6 X

Requirements given for use of thread
inserts

10
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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, lIA
and |IB

Requirements for IIA and |IB

13.2

Cable glands

Requirements for non-threaded cable
glands

13.3

Fluid entries

Requirements for fluid entries

13.9

Cells and batteries used in flameproof
enclosures

Added a calling clause to Annex E.

14

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

Determination of explosion pressure

Addressing interfering signals during
testing

16.2.2.1

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 1B

16.2.2.3

Cc8

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

Equipment marked for specific gases

Clarification of construction and test
requirements

16.2.2.5

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

Other flameproof joints in accordance
with 5.2.11

16.3.1

B2

Equipment of Groups |, IIA and |IB

16.3.2

First method — Testing by increased test
gap

16.3.3.2

C10

11
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Type
Changes Clause / Subclause Minor and Extension Major
editorial technical
changes changes
Second method — Testing by increased 16.3.3.3 C11
pressure
Third method — Testing by oxygen 16.3.3.4 C12
enrichment of test gases
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 | 18
Lampholders and lamp caps 19
Non-metallic enclosures and non- 20 X
metallic parts of enclosures
Marking 21 X
Instructions 22 C14
Annex A Annex A X
Annex B Annex B X
(normative)
C.1 General CA1 X
Ex Equipment and Ex Component
flameproof entry devices suitable for
reference pressures greater than 2 000
C.21 Sealing methods Cc.2.1.1
C.2.1.4 Bushings C.21.4
Clarified the construction and testing
requirements for bushings and their
mounting
C.2.2.1 Threaded flameproof joints c.2.21 X
Non-threaded flameproof joints (Groups Cc.2.2.2 X
I, Il1A or 1IB only)
C.2.3.1 General requirements C.2.3.1 C15
Revised permissions into requirements
NPT Ex blanking elements C.2.3.3 X
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
Non-threaded blanking elements for C.2.3.5 B3
Group IlIA or |IB
The addition of IIA or 1IB but only as Ex
Components
Construction requirements for Ex thread C.2.4 X
adapters
Extension permitting metric thread
adapters of other than co-axial
construction
Overpressure test C.3.3.2 X

Clarification of the source for the test
values

12
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Type
Changes Clause / Subclause Minor and Extension Major
editorial technical
changes changes
Overpressure test C.3.4.3 X
Clarification of the source for the test
values
Empty flameproof enclosures as Ex Annex D X
Components .
(normative)

Electrochemical systems E.2 X
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
General requirements for cells — E.3.1 X
General
Extension to permit two or more cells in
parallel and the connection of two or
more batteries in series
Restrictions of use E.3.2 X
Clarified the requirements with the
proper use of terms
Added requirements for cells connected E.3.5 X
in series
Added requirements for cells connected E.3.6 X
in parallel
Added requirements for cells in series E.3.7 X
connected in parallel
No additional protection needed E.3.8 X
Relocation of the existing requirements
Safety device required E.4.1.2 C17
Added requirements for battery
management system
Protection against cell polarity reversal E.4.2 X
or reverse charging by another cell in
the same battery
Clarified requirements for battery
management system
Prevention of inadvertent charging of a E.4.3 X
battery by other voltage sources in the
enclosure
Clarification of the requirements
Recharging of secondary cells inside E.5 C18
flameproof enclosures
A single malfunction of the charging
system is now considered.
Ratings of protective components used E.6 X
as safety devices
Editorial clarifications
Containment systems Annex G C19
Annex G has been significantly re- (normative)
written.
ETD requirements for machines used Annex H C20

with converters

13
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