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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -
Part 2: Equipment protection by pressurized enclosure "p"

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpriing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p..mc¢ =
international co-operation on all questions concerning standardization in the electrical and electronic .’elds To
this end and in addition to other activities, IEC publishes International Standards, Technica' Si ~cific ~tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. 1 tc 2, “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove-nmenta. and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC c)llaborates closely
with the International Organization for Standardization (ISO) in accordance with conaiint's determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as near":* as ~o<sible, an international
consensus of opinion on the relevant subjects since each technical comn.'*'ee | as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationc! us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to €. s ==~ 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 “oni nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natic~al «nd regional publications. Any divergence
between any IEC Publication and the corresponding natio‘ial 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 certificatior. bac’es.

All users should ensure that they have the Iate_* ¢ dition of this publication.

No liability shall attach to IEC or its'dire 't=rs, employees, servants or agents including individual experts and
members of its technical committees a>d 1.~ "National Committees for any personal injury, property damage or
other damage of any nature whats eve: whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pullicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Mor. “atiyv 2 references cited in this publication. Use of the referenced publications is
indispensable for the cort. =t appiication of this publication.

Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

International Stan~dard 12C 60079-2 has been prepared by technical committee 31: Explosive
atmospheres.

This six.h edition cancels and replaces the fifth edition published in 2007. This sixth edition
ca.ceis = nd replaces the first edition of IEC 61241-4 published in 2001. This sixth edition

[§

ins.tute, a technical revision.

Ti.e significance of changes between IEC 60079-2, Edition 6.0, 2014 and IEC 60079-2,
Edition 5.0, 2007 are as listed below:
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Type
Changes Clause |Minor and | Extension Major
Editorial Technical
Changes Changes

Scope 1 X

Expanded to include combustible dust

Protective Gas 3

Replaced “apparatus” with “equipment”

Protective Gas 3.16 X

Revised to show that purging is not required for explosive dust

atmospheres

Level of Protection “pxb” 3.21 X NN
Term and definitions revised to reflect EPL and level of

protection

Level of Protection “pyb” 3.22 X

Term and definitions revised to reflect EPL and level of

protection

Level of Protection “pzc” 3.23 X

Term and definitions revised to reflect EPL and level of

protection

Lower Flammable Limit 3.27 X

Term and definition revised to agree with 60079-0

Upper Flammable Limit ‘ o027 X

Term and definition revised to agree with 60079-0

Table 1 — Determination of protection level [able 1 X

Revised to use EPL terminology

Table 2 — Design Criteria based upon level of protectivn Table 2 X

Revised to use EPL terminology

Enclosure y 5.1 X
Requirements relaxed for specific designs

Group Il and Group Il pressurized c*clo?es 5.3.3 X

Text revised to use EPL termino’og:

Group Il and Group Il Levelf Pru:tion “pxb” 5.3.5 X

Added that warning alsc ap, 'ies for explosive dust atmospheres

Group Il and Group Ill do.=<nd cover warning 5.3.6 X

Added that warn'ng ~Iso appiies for explosive dust atmospheres

Group Il and 3rou > Il door and cover warning 5.3.6 X

Revised wvarning from atmosphere “may be present” to “is

present”
_Me;ni(:a; Strength 5.4 X

Remaoved reference to 60079-0 by clause number for “X”

~onaition
FSpark and particle barriers 5.9 X

Removed reference to 60079-0 by clause number for “X”

condition

Cells and batteries 5.10 C1
Added requirements for cells and batteries

For Level of Protection “pxb” or Level of Protection “pyb” 6.2 X

Revised Table to use terminology consistent with EPLs
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Type
Changes Clause |Minor and | Extension Major
Editorial Technical
Changes Changes
Suitability of safety devices for hazardous area 71 X
Word “explosion” changed to “ignition” to reflect UFL/LFL terms
Integrity of safety devices 7.2 C2
Added requirement for detecting fan failure
Table 3 — Safety devices based upon Level of Protection Table 3 X
Revised column labels to use Level of Protection terminology
Provider of safety devices 7.3 X
Remove reference to 60079-0 by clause number for “X” condition
Pressurization System evaluated as associated equipment 7.4 C3
Added requirements for pressurization systems
Sequence diagram for Level of Protection “pxb” 7.5 X
Revised text to use Level of Protection terminology
Group | and Group |l purging automated for Level of Protection 7.7 X
“oxb”
Revised text to use Level of Protection terminology
Group | and Group |l purging automated for Level of Protection 7.7 C4
“pxb”
Added text specifying that for “pxb”, control must be automated
Group | or Group Il — purging criteria 7.8 X
Revised text to use Level of Protection terminology
Group Il — cleaning 7.9 X
Added text for cleaning enclosures used in explosive dust
atmospheres
Safety devices to detect minimum overpressure 7.11 X
Add word “minimum” to clause title to be consistent with text
Safety devices to detect minimum overpressure 7.11d) X
Revised text to use Level of Protection terminology
Value of minimum overpressure 7.12 X
Added word “minimum” to clause title to be consistent with text
Value of minimum overpressure 7.12 X
Revised text to use Level of Protection terminology
Value of minimum overpressure 7.12 X
Added text to reflect a note in Annex C
Pressurizing multiple enclosures 7.13 X
Revised text to use Level of Protection terminology
Safety devices on doors and covers 7.14 X
Revised text to use Level of Protection terminology
Equipment that may remain energized 7.15 X
Revised text to use EPL and level of protection terminology
Equipment permitted within Level of Protection “pyb” 7.16 X
Revised text to use EPL and level of protection terminology
Group | and Group Il Filling procedure 8.4 X
Allow filling in a hazardous location if tested as non-hazardous
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Type

Changes Clause |Minor and | Extension Major
Editorial Technical
Changes Changes

Group Il Filling Procedure 8.5 X

Added static pressurization filling procedure for combustible dust

Safety devices 8.6 X

Revised text to use Level of Protection terminology

Equipment that may remain energized 8.7 X

Revised text to use EPL terminology

Overpressure 8.8 X

Removed reference to 60079-0 by clause number

Backup supply 9.1 C5

Added requirements for a backup supply of protective gas

Independent supplies 9.2 X C6

Provided requirements for independence of pressurization

Release Conditions 11.1.2 X

Removed reference to 60079-0 by clause number for “X”
condition

Containment system with a limited release 12.3 X

Removed reference to 60079-0 by clause number for “X”
condition

13.3.3 Limited release of a gas or vapour 13.3.3 X
Revised text to reflect UFL/LFL terms

Ignition-capable equipment 14 X

Revised text to use Level of Protection terminology

Type verification and tests 16 X

Edition 5 clauses 16.1 to 16.7 moved to Edition 6 clauses 16.2 to
16.8

Determining the maximum overpressure rating 16.1 c7

Added requirements to determine maximum overpressure

Maximum overpressure test 16.2 c7

Moved Maximum overpressure test to 16.2

Leakage test 16.3.2 X

Clarify the acceptance criteria for the test

Tests for an infallible containment system 16.7.1 C8

Clarify the rating used for the test

Tests for an infallible containment system 16.7.2 (03°]

Modified test for infallible containment

Edition 5 — Verifying ability of the pressurized enclosure to limit 16.8 Cc7
internal pressure

Eliminated test

Functional test 17.1 X

Clarified that applies only to safety devices provided with
enclosures

Tests for an infallible containment system 17.3 X

Waived helium leak tests for liquid systems
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Type

Changes Clause |Minor and | Extension Major
Editorial Technical
Changes Changes

Supplementary marking 18.3

Allowed continued use of type of protection marking

Pressurization systems 18.6 X

Clarified use of Ex [p] and [Ex p] marking

Warnings required in other clauses 18.7 X

Added table number

Warnings required in other clauses 18.7 X

Added warning from 7.9

Warnings required in other clauses 18.7 C1

Added warnings from Annex G and Annex H

Instructions 19 X

Added requirements for Group Ill

Edition 5 Annex G — Infallibility test for containment system Annex G X

Deleted and replaced

Edition 5 Annex H — Introduction of an alternative risk Annex H X
assessment method encompassing “equipment protection levels

Deleted and replaced

»

Annex G — Internal Cells and Batteries for Level of Protection X
“pxb” and Level of Protection “pyb”

Added requirements for cells and Batteries

Annex H — Internal Cells and Batteries for Level of Protection X
pzc

Added requirements for cells and Batteries

»

Explanations:
A) 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. 5.

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 fulfill 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

Information about the background of ‘Major Technical Changes’
C1 — Added annexes with requirements for using cells and batteries.
C2 — Added requirement that fan failure cannot be based upon loss of power to the fan.
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Added requirements for equipment evaluated as a pressurization system to provide
uniformity in the testing of such equipment.

Although, in Edition 5, the title of clause 7.6 stated automated purging, the word
automated was not in the requirement. It is intended that all “pxb” equipment have
an automated purging system to prevent energizing of ignition capable circuits until
the purge cycle has been properly completed. This requires verifying that the flow
is at least the minimum required for the purge time as well as verifying that the
minimum overpressure exists within the enclosure.

If a backup supply of protective gas is provided, then both the primary and the
backup supply needs to be capable of maintaining the required pressurization.

If a pressurized enclosure is used within a larger pressurized enclosure the
protective gas supplies need to be independent.

The previous text in 16.1 of Edition 5, assumed that the enclosures had a maximum
overpressure rating, but this is rarely the case. Some test houses relied upon the
test in 16.8 to determine the maximum overpressure. Various methods were used
to simulate regulator failure such as removing the regulator, but this also removed
the orifices that would limit the flow. Based upon test house experience, the
danger of flying fragments from the enclosure is acceptably small as either the
enclosure or the gaskets will deform to relieve the internal pressure. A decision
was taken to eliminate the overpressure test based upon the failed regulator. In
addition, the definition of maximum overpressure is now based upon the value
obtained when the pressurized enclosure is operated within its ratings. This
maximum overpressure will generally occur when the equipment is in rapid purge
mode with the maximum rated pressure applied to the inlet of the regulator. The
Edition 5 text of 16.1 was modified and moved to 16.2.

The term overpressure in most cases implies operation outside of the normal
ratings. Text was clarified to use the term “maximum operating pressure” rather
than maximum internal overpressure. Test was 16.6.1 in Edition 5.

The test was modified to use helium leak detection rather than rely on maintaining a
vacuum since this would depend upon the capability of the vacuum system. Test
was 16.6.2 in Edition 5.

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

FDIS Report on voting
31/1119/FDIS 31/1131/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 standard is to be read in conjunction with IEC 60079-0, Explosive atmospheres — Part 0:
Equipment — General requirements.

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

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

Future standards in this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the new edition.
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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.
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INTRODUCTION

This part of IEC 60079 gives requirements for the design, construction, testing and marking of
electrical equipment for use in explosive atmospheres in which

a) a protective gas maintained at a pressure above that of the external atmosphere is used to
guard against the formation of an explosive gas atmosphere within enclosures which do
not contain an internal source of release of flammable gas or vapour;

b) a protective gas maintained at a pressure above that of the external atmosphere is used to
guard against the formation of an explosive gas atmosphere within enclosures and is
supplied to an enclosure containing one or more internal sources of release in order to
guard against the formation of an explosive gas atmosphere; or

c) a protective gas maintained at a pressure above that of the external atmosphere, is used
to prevent the entry of combustible dust which might otherwise lead to the formation of an
explosive dust atmosphere within enclosures, but only where there is no internal source of
release of combustible dust.

This standard includes requirements for the equipment and its associated equipment including
the inlet and exhaust ducts, and also for the auxiliary control equipment necessary to ensure
that pressurization and/or dilution is established and maintained.





