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UL Standard for Safety for Explosive atmospheres — Part 2: Equipment protection by pressurized
enclosure "p", UL 60079-2

Sixth Edition, Dated June 2, 2017
Summary of Topics

This revision of ANSI/UL 60079-2 dated September 15, 2021 is being issued to update the title page
to reflect the reaffirmation of its ANSI approval. No changes in requirements have been made.

UL 60079-2 is an adoption of IEC 60079-2, Explosive Atmospheres — Part 2: Equipment Protection
by Pressurized Enclosure "p" (Edition 6, issued by IEC July, 2014 including corrigendum 1:2015).
Please note that the national difference document incorporates all of the U.S. national differences
for UL 60079-2.

Text that has been changed in any manner or impacted by UL's electronic publishing system is marked
with a vertical line in the margin.

The requirements are substantially in accordance with Proposal(s) on this subject dated June 25, 2021.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fithess for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold UL
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.
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Preface (UL)

This UL Standard is based on IEC Publication 60079-2: Edition 6 Standard for Safety for Explosive

Atmospheres — Part 2: Equipment protection by pressurized enclosure "p" issued July, 2014, as revised by
corrigendum 1 (2015). IEC publication 60079-2 is copyrighted by the IEC.

Efforts have been made to synchronize the UL edition number with that of the corresponding IEC standard
with which this standard is harmonized. As a result, one or more UL edition numbers have been skipped to
match that of the IEC edition number.

These materials are subject to copyright claims of IEC and UL. No part of this publication may be
reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.
All requests pertaining to the Explosive Atmospheres — Part 2: Equipment protection by pressurized
enclosure "p" UL 60079-2 Standard should be submitted to UL.

Note — Although the intended primary application of this Standard is stated in its Scope, it is important to note that it remains the
responsibility of the users of the Standard to judge its suitability for their particular purpose.

The following people served as members of STP 60079 and participated in the review of this standard:
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National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60079-2,
Explosive Atmospheres — Part 2: Equipment Protection by Pressurized Enclosure "p", copyright 2014, are
indicated by notations (differences) and are presented within the body of the UL printed standard in bold
text with legislative mark-ups (strike-out and underline).

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

D1 - These are National Differences which are based on basic safety principles and requirements,
elimination of which would compromise safety for consumers and users of products.

D2 — These are National Differences from IEC requirements based on existing safety practices. These
requirements reflect national safety practices, where empirical substantiation (for the IEC or national
requirement) is not available or the text has not been included in the IEC standard.

DC - These are National Differences based on the component standards and will not be deleted until a
particular component standard is harmonized with the IEC component standard.

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

Each national difference contains a description of what the national difference entails. Typically one of the
following words is used to explain how the text of the national difference is to be applied to the base IEC
text:

Addition / Add - An addition entails adding a complete new numbered clause, subclause, table, figure, or
annex. Addition is not meant to include adding select words to the base IEC text.

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

Modification / Modify - A modification is an altering of the existing base IEC text such as the addition,
replacement or deletion of certain words or the replacement of an entire clause, subclause, table, figure, or
annex of the base IEC text.

Documents

Document Sharing Hub

Full document details: UL 60079-2 2021


http://www.avadocuments.com/doc/ul-60079-2-2021
http://www.avadocuments.com/doc/ul-60079-2-2021

12 UL 60079-2 SEPTEMBER 15, 2021

No Text on This Page

Documents

Document Sharing Hub

Full document details: UL 60079-2 2021


http://www.avadocuments.com/doc/ul-60079-2-2021
http://www.avadocuments.com/doc/ul-60079-2-2021

SEPTEMBER 15, 2021 UL 60079-2 13

FOREWORD
INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

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 nongovernmental 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) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. IEC shall
not be held responsible for identifying any or all such patent rights.

International Standard IEC 60079-2 has been prepared by technical committee 31: Explosive
atmospheres.

This sixth edition cancels and replaces the fifth edition published in 2007. This sixth edition cancels and
replaces the first edition of IEC 61241-4 published in 2001. This sixth edition constitutes a technical
revision.
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The significance of changes between IEC 60079-2, Edition 6.0, 2014 and IEC 60079-2, Edition 5.0, 2007

are as listed below:

Type

Changes

Clause

Minor and
Editorial
Changes

Extension

Major
Technical
Changes

Scope

Expanded to include combustible dust

|—=

Protective Gas
Replaced “apparatus” with “equipment”

Protective Gas

Revised to show that purging is not required for explosive dust
atmospheres

w
-
o

Level of Protection “pxb”

Term and definitions revised to reflect EPL and level of protection

w
N
-

Level of Protection “pyb”

Term and definitions revised to reflect EPL and level of protection

Level of Protection “pzc”

Term and definitions revised to reflect EPL and level of protection

Lower Flammable Limit
Term and definition revised to agree with 60079-0

Upper Flammable Limit

Term and definition revised to agree with 60079-0

Table 1 — Determination of protection level

Revised to use EPL terminology

Table 1

Table 2 — Design Criteria based upon level of protection

Revised to use EPL terminology

Table 2

Enclosure
Requirements relaxed for specific designs

Group Il and Group Il pressurized enclosures

Text revised to use EPL terminology

[$)]
w

Group Il and Group Il Level of Protection “pxb”

Added that warning also applies for explosive dust atmospheres

[6)]
6]

Group Il and Group Il door and cover warning

Added that warning also applies for explosive dust atmospheres

o
w
o

Group Il and Group Il door and cover warning

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

[6)]
w
[

Mechanical Strength

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

Spark and particle barriers

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

Cells and batteries
Added requirements for cells and batteries

C1

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

Revised Table to use terminology consistent with EPLs
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Type

Changes

Clause

Minor and
Editorial
Changes

Extension

Major
Technical
Changes

Suitability of safety devices for hazardous area

Word “explosion” changed to “ignition” to reflect UFL/LFL terms

X

Integrity of safety devices

Added requirement for detecting fan failure

C2

Table 3 — Safety devices based upon Level of Protection

Revised column labels to use Level of Protection terminology

Table 3

Provider of safety devices

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

7.3

Pressurization System evaluated as associated equipment

Added requirements for pressurization systems

C3

Sequence diagram for Level of Protection “pxb”

Revised text to use Level of Protection terminology

Group | and Group Il purging automated for Level of Protection “pxb”

Revised text to use Level of Protection terminology

Group | and Group Il purging automated for Level of Protection “pxb”

Added text specifying that for “pxb”, control must be automated

C4

Group | or Group Il — purging criteria

Revised text to use Level of Protection terminology

Group Il — cleaning

Added text for cleaning enclosures used in explosive dust
atmospheres

Safety devices to detect minimum overpressure

Add word “minimum” to clause title to be consistent with text

Safety devices to detect minimum overpressure

Revised text to use Level of Protection terminology

~
N
N
o
~

Value of minimum overpressure

Added word “minimum” to clause title to be consistent with text

~
.
N

Value of minimum overpressure

Revised text to use Level of Protection terminology

~
-
N

Value of minimum overpressure

Added text to reflect a note in Annex C

~
.
N

Pressurizing multiple enclosures

Revised text to use Level of Protection terminology

~
-
w

Safety devices on doors and covers

Revised text to use Level of Protection terminology

~
N
N

Equipment that may remain energized

Revised text to use EPL and level of protection terminology

~
-
[é,]

Equipment permitted within Level of Protection “pyb”

Revised text to use EPL and level of protection terminology

~
N
[e)]

Group | and Group Il Filling procedure

Allow filling in a hazardous location if tested as non-hazardous

Group llI Filling Procedure

= Documeents
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Type

Changes Clause Minor and Extension Major
Editorial Technical
Changes Changes

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 Cc7

Added requirements to determine maximum overpressure

Maximum overpressure test 16.2 Cc7

Moved Maximum overpressure test to 16.2

N
o
w
N
x

Leakage test

Clarify the acceptance criteria for the test

-
[o)]
~
N

Tests for an infallible containment system Cc8

Clarify the rating used for the test

-
<2
~
N

Tests for an infallible containment system C9

Modified test for infallible containment

-
[«2)
[o2)

Edition 5 - Verifying ability of the pressurized enclosure to limit internal Cc7

pressure

Eliminated test

x

Functional test
Clarified that applies only to safety devices provided with enclosures

S
>

Tests for an infallible containment system

Waived helium leak tests for liquid systems

N
w

Supplementary marking

Allowed continued use of type of protection marking

o
x

Pressurization systems 18.

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

ocuments

Document Sharing Hub

Full document details: UL 60079-2 2021


http://www.avadocuments.com/doc/ul-60079-2-2021
http://www.avadocuments.com/doc/ul-60079-2-2021

SEPTEMBER 15, 2021 UL 60079-2

17

Type

Changes

Clause

Minor and
Editorial
Changes

Extension

Major
Technical
Changes

Warnings required in other clauses
Added table number

-
o
]

X

Warnings required in other clauses

Added warning from 7.9

N
~

Warnings required in other clauses

Added warnings from Annex G and Annex H

N
~

C1

Instructions

Added requirements for Group IlI

Edition 5 Annex G — Infallibility test for containment system

Deleted and replaced

Annex G

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

Deleted and replaced

Annex H

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

Added requirements for cells and Batteries

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

Added requirements for cells and Batteries

The significance of changes between IEC 60079-2, Edition 6.0, 2014 and IEC 61241-4, Edition 5.0, 2007

are as listed below:

address batteries which are now covered in Annex G and Annex H.

Type
Changes Clause in Minor and Extension Major
61241-4 Editorial Technical
Changes Changes
Removed type of protection “pD”. Included in 3.20, 3.21 and 3.22 3.1 X
Definition of pressurization now accommodates both gas and dust 3.3 X
Definition of protective gas now accommodates both gas and dust 3.4 X
Removed definition for an enclosure. Defined in IEC 60079-0 3.5 X
Removed note in definition for pressurized enclosure. 3.6 X
Replaced definition of static pressurization with 60079-2 definition 3.7 X
Removed definition for “pressurization with continuous flow of the 3.9 X
protective gas”. Term not used in 61241-4
Removed definition for “electrical apparatus”. Definition is covered in 3.10 X
IEV
Definition of ignition-capable apparatus now accommodates both gas 3.1 X
and dust
Removed definition for “self-revealing fault”. Term not used in 61241-4 3.12 X
Removed definition for “opening”. Term not used in 61241-4 3.13 X
Removed definition for “protective device”. These are mostly referred 3.14 X
to as a “safety device” throughout 61241-4.
Removed definition for “protected apparatus”. This was only used to 3.17 X
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Type
Changes Clause in Minor and Extension Major
61241-4 Editorial Technical
Changes Changes
Replaced definition of “pressurization system” with 60079-2 definition 3.18 X
Removed definition for “alternate (or auxiliary) source of supply of 3.19 X
protective gas”. Term used is “second source of Supply. This is now
addressed in 60079-2, 9.1
Removed definition for “zones in Area Classification” This definition is 3.20 X
provided in 60079-10-2.
Removed definition for “zone 20 in Area Classification”. See above 3.21 X
Removed definition for “zone 21 in Area Classification”. See above 3.22 X
Removed definition for “zone 22 in Area Classification”. See above 3.23 X
Removed Clause on “Pressurization principle” including sub-clauses. 4 X
This information is covered by the definition of “Pressurization”, see
3.13 and other clauses in the standard.
Removed Clause on “Electrical performance of apparatus”. Safe 5.1 X
performance of equipment is addressed by 60079-0, 6.1 b)
Removed note about equipment with large surface areas subjected to 5.2 X
pressures > 1 kPa may be subject to pressure vessel legislation.
Text on apertures is equivalently covered by 5.5 and 5.6 5.3 X
Text on electrical connections is equivalently covered in 60079-0, 5.4 X
clause 14.
Text on delaying opening of an enclosure because of internal hot 5.5 X
surface is equivalently covered in clause 15.
Removed text on providing suitable amount of doors or covers to 5.5 X
provide for effective removal of dust from the enclosure. The text in
61241-4 would not lend itself to consistent assessments from different
CBs.
Text on temperature limits is equivalently covered in clause 6 and 6 X
60079-0, 26.5.1.3.
Removed text on the responsibility of the manufacturer. Addressed in 71 X
60079-0.
Removed text on the responsibility of the user. Addressed in 60079- 71 X
14.
Removed text that manufacturer shall provide instructions for cleaning 71 X
the enclosure. Addressed in 60079-14.
Removed text requiring a safety device to operate when the pressure 7.2 X
within the enclosure exceeds the permitted maximum pressure. It is
the user responsibility to not exceed the rated maximum pressure.
Removed text requiring the isolation of the neutral conductor. 7.4 X
Addressed in 60079-14.
Text on failure of pressurization is equivalently covered by clause 7 & 7.5 X
13.3
Removed text on location of visible or audible alarms. Addressed in 751 X
60079-14.
Removed text requiring both disconnection and alarming for Zone 21 7.51.1 X
Db. Addressed in 60079-14.
Text on warning marking on doors and covers is equivalently covered 7512 X
in5.3.5.
Removed text about providing means for removing oil or moisture. 9.1 X
Addressed in 60079-14, 13.1.6.
Removed text requiring the minimum overpressure be verified over a 5 10.4.1 X
minute period. It is not considered that this measurement is time
dependent.
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Type
Changes Clause in Minor and Extension Major
61241-4 Editorial Technical
Changes Changes
Removed text requiring the minimum overpressure be verified with 10.4.2 X
through-the-wall moving parts operating in normal use. It is not
considered that operating such parts will affect the internal pressure.
Removed text requiring that the Leakage Test be done at a minimum 10.5 X
of 200 Pa. The Leakage Test is only applicable to maximum
overpressure specified by the manufacturer for normal service.
Text on conformity for Leakage Testing of Static Pressurization is 10.5 X
equivalently covered in 16.3.2.
60079-2. Ed. 6 does not have an exception to the impact test for 10.6 B1
pressurized enclosures that are not subject to mechanical damage
Removed text on routine Overpressure test 10.7 X
Added text for routing tests of containment systems. 61241-4 did not 10.7 X

address enclosures which contained an internal release of a
flammable substance.

Text on Marking is equivalently covered in clause 60079-0, clause 29 111 X
Removed text requiring that “limitations affecting the safe use of the 11.2 X
apparatus” be marked. This is covered in the Instructions, see 60079-

0, clause 30.

Removed text requiring that “the position at which the pressure and 11.2 X

flow are monitored” be marked.

Removed text requiring that “the maximum wattage of the lamp for a 11.2 X
light fitting” be marked.

Removed text “As agreed upon between the certificate applicant and 1.4 X
testing station if necessary.”

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) belo
se B) below Documents
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B) 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.

C3 — Added requirements for equipment evaluated as a pressurization system to provide uniformity
in the testing of such equipment.

C4 - 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.

C5 — 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.

C6 — If a pressurized enclosure is used within a larger pressurized enclosure the protective gas
supplies need to be independent.

C7 — 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.

C8 — 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.

C9 — 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.
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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.

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

* reconfirmed,
 withdrawn,
* replaced by a revised edition, or

* amended.

Documents

Document Sharing Hub

Full document details: UL 60079-2 2021


http://www.avadocuments.com/doc/ul-60079-2-2021
http://www.avadocuments.com/doc/ul-60079-2-2021

22 UL 60079-2 SEPTEMBER 15, 2021
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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.
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