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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 2: Equipment protection by pressurized enclosure "p"

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

alll national electrotechnical committees (IEC National Committees). The object of IEC is~toe/promote
infernational co-operation on all questions concerning standardization in the electrical and electrofic fielfls. To
this end and in addition to other activities, IEC publishes International Standards, Technical/Specificqtions,

Tdchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| “IEC
Pdblication(s)”). Their preparation is entrusted to technical committees; any IEC National/CGommittee intefested
in|the subject dealt with may participate in this preparatory work. International, overnmental and non-
ernmental organizations liaising with the IEC also participate in this preparationy /EC collaborates glosely
with the International Organization for Standardization (ISO) in accordance with “eonditions determined by

2) The formal decisions or agreements of IEC on technical matters express, as hearly as possible, an international
copsensus of opinion on the relevant subjects since each technical committee has representation frpm all

3) IEL Publications have the form of recommendations for international use and are accepted by IEC National
Cgmmittees in that sense. While all reasonable efforts are made o’ ensure that the technical content ¢f IEC
Pyblications is accurate, IEC cannot be held responsible for\¢the way in which they are used or fgr any

4) In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publidations
trgnsparently to the maximum extent possible in their\hational and regional publications. Any diverngence
beftween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in

the latter.
5) IEL itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, agtess to IEC marks of conformity. IEC is not responsible fpr any

sefvices carried out by independent certification bodies.
6) Allusers should ensure that they have the latest edition of this publication.

7) Nq liability shall attach to IEC or its!directors, employees, servants or agents including individual experfs and
mgmbers of its technical committees’ and IEC National Committees for any personal injury, property damage or
otlher damage of any nature Wwhatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othgr IEC
Pyblications.

8) Atjention is drawn to_the)Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the_correct application of this publication.

9) Atjention is drawn.ito the possibility that some of the elements of this IEC Publication may be the subject of
patent rights, fEC-shall not be held responsible for identifying any or all such patent rights.

This|redline version of the official IEC Standard allows the user to identify the chanhges
made ‘to’the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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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.

The significance of changes between IEC 60079-2, Edition 6.0, 2014 and IEC 60079-2,
Edition 5.0, 2007 are as listed below:

Ty P I

Changes Clause |Minor and | Extension Mdjor
Editorial Techlnical
Changes Changes

Scopg 1 X

Expapded to include combustible dust

Protefctive Gas 3

Replgced “apparatus” with “equipment”

Protefctive Gas 3.16 X

Reviged to show that purging is not required for explosive dust
atmosgpheres

Levell of Protection “pxb” 3.21 X

Term|and definitions revised to reflect EPL and level of
proteftion

Levell of Protection “pyb” 3.22 X

Term|and definitions revised to reflect EPL and level of
proteftion

Levell of Protection “pzc” 3.23 X

Term|and definitions revised to reflect EPL and level of
proteftion

Lowef Flammable Limit 3.26 X

Term|and definition revised to agree\with 60079-0

Uppef Flammable Limit 3.27 X

Term|and definition revised~te agree with 60079-0

Tablgd 1 — Determination_of protection level Table 1 X

Reviged to use ERLterminology

Tablgd 2 — Design'Criteria based upon level of protection Table 2 X

Reviged to'use EPL terminology

Encldsure 5.1 X

Requirements relaxed for specific designs

Group Il and Group Il pressurized enclosures 5.3.3 X

Text revised to use EPL terminology

Group Il and Group Il Level of Protection “pxb” 5.3.5 X

Added that warning also applies for explosive dust atmospheres

Group Il and Group Ill door and cover warning 5.3.6 X

Added that warning also applies for explosive dust atmospheres

Group Il and Group Il door and cover warning 5.3.6 X

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

Changes

Clause

Minor and
Editorial
Changes

Extension

Major
Technical
Changes

Mechanical Strength

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

5.4

X

Spark and particle barriers

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

5.9

Cells|and batteries

Addefl requirements for cells and batteries

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

Revided Table to use terminology consistent with EPLs

6.2

Suitapility of safety devices for hazardous area

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

71

Integfity of safety devices

Addefl requirement for detecting fan failure

7.2

Tablg 3 — Safety devices based upon Level of Protection

Reviged column labels to use Level of Protection terminology

Table8

Provifler of safety devices

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

7.3

Presqurization System evaluated as associated equipment

Addef requirements for pressurization systems

7.4

Sequgence diagram for Level of Protection “pxb”

Reviged text to use Level of Protection terminology

7.5

Grou
“pxb”

I and Group Il purging automated for Level of Protection

Reviged text to use Level of Protectiop-terminology

7.7

Grou
“pxb”

I and Group Il purging automated for Level of Protection

Addefl text specifying that for®pxb”, control must be automated

7.7

Group | or Group Il — plrging criteria

Reviged text to usetkevel of Protection terminology

7.8

Group Il — cleaning

Addefl texifor cleaning enclosures used in explosive dust
atmosgpheres

7.9

Safet

7 11

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

7.1 d)

Value of minimum overpressure

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

7.12

Value of minimum overpressure

Revised text to use Level of Protection terminology

7.12

Value of minimum overpressure

Added text to reflect a note in Annex C

7.12

Pressurizing multiple enclosures

Revised text to use Level of Protection terminology
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Type

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

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

Reviged1TexXt 1o UsSe EPL and Ieverof protection terminoliogy

Group | and Group Il Filling procedure 8.4 X

Allowfilling in a hazardous location if tested as non-hazardous

Group Il Filling Procedure 8.5 X

Addef static pressurization filling procedure for combustible dust

Safetly devices 8.6 X

Revided text to use Level of Protection terminology

Equigment that may remain energized 8.7 X

Reviged text to use EPL terminology

Overpressure 8.8 X

Remqgved reference to 60079-0 by clause number

Backyip supply 9.1 ds5

Addefl requirements for a backup supply of protective gas

Indegendent supplies 9.2 X de

Provifed requirements for independence of pressurization

Reledse Conditions 11.1.2 X

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

Contginment system with a limited release 12.3 X

Remqved reference to 60079-0 by ctlause number for “X”
condifion

13.3.B Limited release of a gas*or vapour 13.3.3 X
Reviged text to reflect UFL/ALFL terms

Ignitipn-capable equipment 14 X

Reviged text to,us€ Level of Protection terminology

Type|verification and tests 16 X

Editign & 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
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Type
Changes Clause |Minor and | Extension Major
Editorial Technical
Changes Changes
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
Testd for an infallible containment system 17.3 X
Waived helium leak tests for liquid systems
Supp|ementary marking 18.3
Allowed continued use of type of protection marking
Presdurization systems 18.6 X
Clariffed use of Ex [p] and [Ex p] marking
Warnjngs required in other clauses 18.7 X
Addefl table number
Warnjngs required in other clauses 18.7 X
Addef warning from 7.9
Warnjngs required in other clauses 18.7 a1
Addefl warnings from Annex G and Annex H
Instrgctions 19 X
Addefl requirements for Group Il
Editign 5 Annex G — Infallibility test for containment system Annex G X
Deleted and replaced
Editign 5 Annex H — Introduction of an alternative risk Annex H X
assegsment method encompassing “equipment protection levels”
Deleted and replaced
Annek G — Internal Cells and Batteries for Level of Protection X
“pxb”land Level of Protection “pyb”
Addefl requirements for celissand Batteries
Annek H — Internal Cells and Batteries for Level of Protection X
“pzc”
Addef 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.
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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.

Added requirement that fan failure cannot be based upon loss of power to the f

n.

Added requirements for equipment evaluated as a pressurization system topr
uniformity in the testing of such equipment.

Although, in Edition 5, the title of clause 7.6 stated automated purging, the
automated was not in the requirement. It is intended that all “pxb” €quipment
an automated purging system to prevent energizing of ignition capable circuits
the purge cycle has been properly completed. This requires verifying that the fl

bvide

word
have
until
DW iS

at least the minimum required for the purge time as well as verifying thaf 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 ‘tlarger pressurized enclosure
protective gas supplies need to be independent.

The previous text in 16.1 of Edition 5, assumed that the enclosures had a max
overpressure rating, but this is rarely the‘case. Some test houses relied upo
test in 16.8 to determine the maximum.overpressure. Various methods were us
simulate regulator failure such as removing the regulator, but this also remove
orifices that would limit the flow..,Based upon test house experience, the dang
flying fragments from the enclosure is acceptably small as either the enclosu
the gaskets will deform to relieve the internal pressure. A decision was tak
eliminate the overpressure-test based upon the failed regulator. In addition
definition of maximum overpressure is now based upon the value obtained

the

mum
h the
ed to
d the
er of
re or
en to
, the
when

the pressurized enclesure is operated within its ratings. This maximum

overpressure will generally occur when the equipment is in rapid purge mode
the maximum rated/pressure applied to the inlet of the regulator. The Edition £
of 16.1 was madified and moved to 16.2.

The term.-.overpressure in most cases implies operation outside of the ng
ratings., Text was clarified to use the term “maximum operating pressure” r
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 maintain
vacuum since this would depend upon the capability of the vacuum system.
was 16.6.2 in Edition 5.

with
text

rmal
ather

ing a
Test

The significance of changes between TEC 60079-Z, Edition 6.0, 2074 and TEC 61241-4,
Edition 5.0, 2007 are as listed below:

Type
Changes Clause | Minor and | Extension Major
in Editorial Technical
61241-4 | Changes Changes
Removed type of protection “pD”. Included in 3.20, 3.21 and 3.22 3.1
Definition of pressurization now accommodates both gas and dust 3.3 X
Definition of protective gas now accommodates both gas and dust 3.4
Removed definition for an enclosure. Defined in IEC 60079-0 3.5
Removed note in definition for pressurized enclosure. 3.6
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Type
Changes Clause | Minor and | Extension Major
in Editorial Technical
61241-4 | Changes Changes
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 dgst
Remoyed definition for “self-revealing fault”. Term not used in 61241-4 |3.12 X
Remoyed definition for “opening”. Term not used in 61241-4 3.13
Remoyed definition for “protective device”. These are mostly referred 3.14
to as a “safety device” throughout 61241-4.
Remoyed definition for “protected apparatus”. This was only used to 3.17 X
addre$s batteries which are now covered in Annex G and Annex H.
Replaged definition of “pressurization system” with 60079-2 definition 3.18
Remoyed definition for “alternate (or auxiliary) source of supply of 3.19
protedtive gas”. Term used is “second source of Supply. This is now
addregsed in 60079-2, 9.1
Remoyed definition for “zones in Area Classification” This definition is ~[\3.20 X
provided in 60079-10-2.
Remoyed definition for “zone 20 in Area Classification”. See above 3.21 X
Remoyed definition for “zone 21 in Area Classification”. Seesabove 3.22 X
Remoyed definition for “zone 22 in Area Classification”. See above 3.23 X
Remoyed 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.
Remoyed Clause on “Electrical performance of-apparatus”. Safe 5.1 X
performance of equipment is addressed by.60079-0, 6.1 b)
Remoyed note about equipment with large surface areas subjected to 5.2 X
pressyres > 1kPa may be subject to- pressure vessel legislation.
Text gn apertures is equivalently°covered by 5.5 and 5.6 5.3
Text on electrical connections.is equivalently covered in 60079-0, clause | 5.4
14.
Text gn delaying opening of an enclosure because of internal hot 5.5 X
surface is equivalently covered in clause 15.
Remoyed 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
612414 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 60079-14. (7.1
Removed text that manufacturer shall provide instructions for cleaning 71
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.
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Changes Clause | Minor and | Extension Major
in Editorial Technical
61241-4 | Changes Changes

Removed text on location of visible or audible alarms. Addressed in 7.5.1 X
60079-14.
Removed text requiring both disconnection and alarming for Zone 21 7.5.1.1 X
Db. Addressed in 60079-14.
Text on warning marking on doors and covers is equivalently covered in |7.5.1.2 X
5.3.6.
Remoypedtextabeutprovidingreanstorremovingotbormotstare- 9 X
Addrepsed in 60079-14, 13.1.6.
Remoyed text requiring the minimum overpressure be verified over a 5 10.4.1 X
minutg period. It is not considered that this measurement is time
depenident.
Remoyed 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.
Remoyed text requiring that the Leakage Test be done at a minimum of [10.5 X
200 Pa. The Leakage Test is only applicable to maximum overpressure
specifled by the manufacturer for normal service.
Text gn conformity for Leakage Testing of Static Pressurization is 10.5 X
equivdglently covered in 16.3.2.
600792, Ed 6 does not have an exception to the impact test for 10.6 B1
pressdrized enclosures that are not subject to mechanical damage.
Remoyed text on routine Overpressure test 10.7 X
Added text for routine tests of containment systems. 61241-4.did not 10.7 X
addre$s enclosures which contained an internal release of‘a flammable
substgnce.
Text gn Marking is equivalently covered in clause 60079-0, clause 29 11.1 X
Remoyed text requiring that “limitations affecting'the safe use of the 11.2 X
apparatus” be marked. This is covered in the tastructions, see 60079-0,
clausq 30.
Remoyed text requiring that “the positientat which the pressure and flow | 11.2 X
are ménitored” be marked.
Remoyed text requiring that “the-maximum wattage of the lamp for a 11.2 X
light fitting” be marked.
Remoyed text “As agreed.upon between the certificate applicant and 11.4 X
testing station if necessary.”
Explanations:
A) Definitions
Mingr 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
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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

B) Information about the background of ‘Major Technical Changes’

B1 — Pressurized enclosure must be subjected to impact testing as shown in Table 2.

The xt of this standard is hasad on the followina documents:
g -

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 repdrt on
voting indicated in the above table.

This standard is to be read in conjunction with IEC 60079-0, Explasive atmospheres — Part 0:
Equipment — General requirements.

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

A lis{ of all parts of IEC 60079 series, under the general title Explosive atmospheres cgn be
found on the IEC website.

Futune standards in this series will carry thesnéw 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 dtability date indicated on thelEC web site under "http://webstore.iec.ch" in the|data
relat¢d to the specific publication:-At this date, the publication will be

7s)

—

g¢confirmed,
e withdrawn,

—

g¢placed by a reyised edition, or

e amended.

The ¢ontents of the corrigendum of July 2015 have been included in this copy.

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



https://iecnorm.com/api/?name=690cbe0354b559ef74782294aa9075fb

-16 - IEC 60079-2:2014 RLV ©

INTRODUCTION

2014

This part of IEC 60079 gives requirements for the design, construction, testing and marking of

elect

rical-apparatus equipment for use in-petentially 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—and,—where

b)

1is

p
a
e
fq
a
td
e

—

¢

This

equif
equif
main

nit—appropriate—to—the particular—conditions—of use a protective gas maintainey

ressure above that of the external atmosphere is used to guard against the formati
h explosive gas atmosphere within enclosures and —TFhe-protective-gas is supplied

hclosure containing one or more internal sources of release in order to guard*agains
rmation of an explosive gas atmosphere; or

protective gas maintained at a pressure above that of the external atprosphere, is

prevent the entry of combustible dust which might otherwise leadto the formation

Kplosive dust atmosphere within enclosures, but only where there\is no internal sour
lease of combustible dust.

standard includes requirements for the—apparatus £Qquipment and its assoc

ment necessary to ensure that pressurization  and/or dilution is established
ained.

ancentration araund the alaectriceal narte ic maintainad at o valuo antsida tha ownlagsi
1 t

iated

ment including the inlet and exhaust ducts, and alsocfor*the auxiliary control-appafatus

and
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EXPLOSIVE ATMOSPHERES -

Part 2: Equipment protection by pressurized enclosure "p"

1 Scope

This part of IEC 60079 contains the specific requirements for the construction and testing of
electfical-apparatus equipment with pressurized enclosures, of type of protection “p”, integhded
for yse in explosive gas atmospheres or explosive dust atmospheres. lt—specifies|also
inclufles the requirements for pressurized enclosures containing a limited release |of a

flammable substance.

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

This ptandard does not include the requirements for:

e pressurized enclosures where the containment system mayelease
a) air with an oxygen content greater than normal, or
b) oxygen in combination with inert gas where tlfe oxygen is in a proportion greater|than

21 %.
pftessurized rooms or analyser houses; see IEC 60079-13-and lEC60079-16;
e pfessurized enclosures used where “expl0sives” or pyrotechnics are present;
p
a

fessurized enclosures used where Hybrid mixtures of gas/vapour and combustible|dust
'e present;

NOTEM Due-to-the rotection—the

rtaintvof measurement-inherent
A5 HY-—o+ easurementthperent

©
idered-t ntalleffect
HGerec—+t Ha+eH

in-go
H ect

rol
g6 Guat
and ed-—n
aRG—t G

. - . o) _

q

2]
P
QO
Ta
T
(0]

fessurized enclosutes’ used where pyrophoric substances such as explosives or

p
pfopellants contaifiyg their own oxidizers are present;

e pfessurized enclesures with an internal source of release of combustible dust.

NOTER2 When the user acts in the role of the manufacturer, it is typically the user’s responsibility to ensufe that
all rel¢vant parts of this standard are applied to the manufacturing and testing of the equipment.

2 Normative references

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

IEC 60034-5, Rotating electrical machines — Part 5. Degrees of protection provided by the
integral design of rotating electrical machines (IP code) — Classification

IEC 60050 (all parts), International Electrotechnical Vocabulary
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IEC 60079-0:2004,—Electrical—apparatus—for—explosive—gas—atmospheres Explosive

atmospheres — Part 0: Equipment — General requirements

"i"

IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety

IEC 60079-15, Explosive atmospheres — Part 15: Equipment protection by type of protgction
HnH

IEC 60112, Method for the determination of the proof and the comparative tracking indices of
solid|insulating materials

IEC 0127, (All parts) Miniature fuses
IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC $0664-1:4992, Insulation coordination for equipment within low-voltage systems — Part 1:
Pringiples, requirements and tests

3 Terms and definitions

For the purposes of this document, the . terms and definitions given in IEC 60050151,
IEC 60050-426 and IEC 60079-0, as well as‘the following apply.

NOTE| Unless otherwise specified, the terms\"voltage" and "current" mean the r.m.s. values of an alterjating,
direct|or composite voltage or current.

3.1
alarm
piecq of-apparatus equipment that generates a visual or audible signal that is intended to
attragt attention

3.2
containment system
part pf the-apparatus equipment containing the flammable substance that may constitute an
interpal source of release

3.3
dilution

continuous supply of a protective gas, after purging, at such a rate that the concentration of a
flammable substance inside the pressurized enclosure is maintained at a value outside the
explosive limits at any potential ignition source (that is to say, outside the dilution area)

Note 1 to entry: Dilution of oxygen by inert gas may result in a concentration of flammable gas or vapour above
the upper-explesive flammable limit (UEFL).

3.4

dilution area

area in the vicinity of an internal source of release where the concentration of a flammable
substance is not diluted to a safe concentration
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3.5

enclosure volume

volume of the empty enclosure without internal-apparatus equipment. For rotating electrical |
machines, the free internal volume plus the volume displaced by the rotor

3.6
flammable substance
gases, vapours, liquids or mixtures thereof that are capable of being ignited

3.7

hermetically sealed device
devide which is so constructed that the external atmosphere cannot gain access to the inferior
and ih which any seal is made by fusion

Note 1 to entry: Examples of fusion include brazing, welding or the fusion of glass to metal.

3.8

ignitjon-capable-apparatus{(ICA) equipment

ICE

appafatus equipment which in normal operation constitutes a source.of ignition for a spegified

explgsive-—gas atmosphere. Thisincludes electrical apparatus not protected by a type of
. : {in 712

3.9
indigator
piecq of-apparatus equipment that shows whether flow)or pressure is adequate and which is
intended to be monitored periodically, consistent with. the requirement of the application

3.10
internal source of release
point|or location from which a flammable substance in the form of a flammable gas or vapour
or liquid may be released into the pressurized enclosure such that in the presence of gir an
explgsive gas atmosphere could be formed

3.11
leakage compensation
provision of a flow of protective gas sufficient to compensate for any leakage from the pressufrized
enclgsure and its ducts

3.12
overpressure
presgure abgve ambient pressure within a pressurized enclosure

3.13
pressurization
technique of guarding against the ingress of the external atmosphere into an enclosure by
maintaining a protective gas therein at a pressure above that of the external atmosphere

3.14

pressurization system

grouping of safety devices and other components used to pressurize and monitor or control a
pressurized enclosure

3.15

pressurized enclosure

enclosure in which a protective gas is maintained at a pressure greater than that of the
external atmosphere
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3.16
protective gas

air or inert gas used for-purging-and maintaining an overpressure and, if required, dilution and
purging

Note 1 to entry: For the purposes of this standard, inert gas means nitrogen, carbon dioxide, argon or any gas
which, when mixed with oxygen in the ratio 4 parts inert to 1 part oxygen as found in air, does not make the ignition
and flammability properties, such as explosive limits, more onerous.

3.17
protective gas supply
compressor, blower or compressed gas container that provides the protective gas at a

posit

Note 1
pipes,

Note 2

3.18
purg
in a

encld
a saf]

ing

ve pressure

to entry: The protective gas supply includes inlet (suction) pipes or ducts, pressure regulators,
ducts, and supply valves.

to entry: Components of the pressurization system other than the pressure regulator,fare’not include

bressurized enclosure, the operation of passing a quantity of protective gas throug
sure and ducts, so that the concentration of the explosive.gas atmosphere is broug
e level

outlet

.

h the
ht to

-
0]
e

(o]

C pressurization
enance of an overpressure within a pressurized enclosure without the additig
ctive gas in a hazardous area

n

3.20
Level of Protection “pxb”
pressurized enclosure providing Equipment Protection Level Mb, Gb or Db

Note 1 to entry: This permits unprotected equipment to be installed within the pressurized enclosure except for
safety devices, see 3.23.
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3.21

Level of Protection “pyb”

pressurized enclosure providing Equipment Protection Level Gb or Db with Equipment
Protection Level Gc or Dc internal to the pressurized enclosure

Note 1 to entry: This permits Equipment Protection Level Gc or Dc equipment to be installed within the
pressurized enclosure, except for safety devices, see 3.23

3.22
Level of Protection “pzc”
pressurized enclosure providing Equipment Protection Level Gc or Dc

Note 1 to entry: This permits unprotected equipment to be installed within the pressurized enclosure excg¢pt for
safety|devices, see 3.23.

test df one or more - devices made to 3 certain desian-to show that tha de<icn meets cdrtain
tesSt+—prohReormoreGeVHees aGe+to0aCcerta GesSightoSoWtattme-Gesigh eet5—CH4

safely device
devide used to implement or maintain the integrity of the type of protection

3.24
lowefr flammable limit
LFL
volurpe fraction of flammable gas or vapour in@jr'below which an explosive gas atmosphgre
will not form, expressed as a percentage (seeMEC 60079-20-1)

Note ] to entry: This is also known as Lower Explosive Limit (LEL).

3.25
uppdr flammable limit
UFL
volume fraction of flammable-gas or vapour in air above which an explosive gas atmosphere
will not form, expressed._as a percentage (see IEC 60079-20-1)

Note ] to entry: This is\also known as Upper Explosive Limit (UEL).

4 PRrotection-fypes levels

Protgction-by pressurlza‘uon is subdmded into three-types-of protection(px—py-andpz) Levels

of Ppotettion (“pxb”, “pyb” and “pzc”) which are selected based upon the Equipment
Protection Level required-forthe-external-explosive-gas—atmosphere (Mb, Gb, Db, Gc or Dc),
whether there is the potential for an internal release, and whether the equipment within the
pressurized enclosure is ignition-capable; see Table 1. The-type Level of Protection then
defines design criteria for the pressurized enclosure and the pressurization system; see Table
2.
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Table 1 — Determination of protection-type level

Ig| there an internal Highest Equipment enclosure contain Level of Protectign
r¢glease condition? Protection Level S\ ignition-capable
requirement for extern Q) equipment?
explosive atmosphe
No Mb, Gb or Db | 0)@ Yes or no Level of Protection “pkxb”
No Gb or Db A\ No Level of Protection “pyb”
©
No Gc or Dc \L\ Yes or no Level of Protection “pgc”
* Y . g .
Yes, gas/vapour Mb, b\ Db No or Yes and the ignition- | Level of Protection “pkb”
capable equipment is not
.. located in the dilution area
NS .
Yes, gas/vapour (\%b or Db No Level of Protection “pyb
]
Yes, pas/vapour C) Gc or Dc Yes and the ignition- Level of Protection “pxb”
. capable equipment is not
located in the dilution area
A .
Yes, gas/vap\@ Gc or Dc No Level of Protection “pyb”
Yes l|qui » Gb or Db Yes or No Level of Protection “pkb”
N (inert)
Yes liquid Gb or Db No Level of Protection “pyb”
(inert)
Yes liquid Gc or Dc Yes or No Level of Protection “pzc”
(inert)

If the flammable substance is a liquid, normal release is never permitted.

The protective gas shall be inert if "(inert)" is shown after the pressurization level; see Clause 13.
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Table 2 — Design criteria based upon-type level of protection

Design criteria

Fypepx

Level of Protection
“pxb”

Fypepy

Level of Protection
13 pyb”

Typepz

Level of Protection
“pzc” with indicator

Typepz

Level of Protection
“pzc” with alarm

Degree of enclosure
protection according
to IEC 60529 or

IEC 60034-5

IP4X minimum

IP4X minimum

IP4X minimum

IP3X minimum

Resistance of
enclosure to impact

IEC 60079-0,Fable-8
applies

IEC 60079-0,Fable-8
applies

IEC 60079-0,Fable-8
applies

apply half the value
shown in TFable-8

IEC 600790

Verifying purge

Requires a timing

Time and flow

Time and flow

Time and flow

a vent that opens
during normal
operdtion, to an area

Level of Protection
“pzc” does not apply
to areas requiring

periofl for Group | device and marked marked marked
and Group Il monitoring of
pressure and flow

Prevgnting Spark and particle No requirement?) Spark-and particle Spark-and partidle

incandescent barrier required, see |[see-Note1 barrierrequired; barrierrequired;

partidles from exiting |5-8 5.9, unless see 5.8, unless see 5.8, unless

a normally closed incandescent incandescent incandescent

relieflvent into an particles not normally particles-not-nermally | particles notnorpally

area [equiring EPL produced produced produced

Mb, Gb or Db Level of protection Level of protectipn
“pzc” does)not apply |“pzc” does not apply
to arédssrequiring to areas requiring
ERL Mb, Gb or Db EPL Mb, Gb or Db

Prevgnting No requirement®) No requirement®) N6 requirement®) No requirement

incandescent see Note 2 see Note 2 see Note 2 see Note 2

partigles from exiting

a norally closed

relieflvent into an

area [equiring EPL

Gc ol Dc

Prevgnting Spark and particle Spark and particle Spark-and particle Spark-and partidle

incandescent barrier required, see |baptier required, see |barrierrequired; barrierrequired;

partigles from exiting |58 5.9 6:8°5.9 Soo bl Soo bl

Level of Protection
“pzc” does not apply
to areas requiring

during normal

operdtion to an area
requifing EPL Gcyor
Dc

particles not normally
produced

particles not normally
produced

requifing EPL Mb, Gb EPL Mb, Gb or Db EPL Mb, Gb or Db
or Dh

Prevgnting Spark ‘and’particle No requirementa) Spark and particle Spark and partidle
incandescent barrier tequired, see |[see-Note1 barrier required, see |barrier required,|see
partigles from exiting |58.5/9, unless 5-8 5.9, unless 5-8 5.9, unless

a vent that opens incandescent incandescent incandescent

particles not normally
produced

Door [or cover

Warning, see 5.3 and

Warning, see 5.3.6 ©)

Warning, see 5.3.6 ©)

Warning, see 5.3.6 ©

remoyable’opens 6.2 b) ii) el el and Note 3
only with use of a
tool

Door or cover
removable opens
without use of a tool

Interlock, see-7-142
7.14

(no internal hot
parts)

Warning, see 5.3.6 2
and-Note1

Warning, see 5.3.6 ¢
Somele o

Warning, see 5.3.6 9
Somele o

Internal hot parts that
require a cool-down
period before
opening enclosure

Comply with 6.2 b) ii)

No requirement?)
see Note 1

Warning, see 5.3.6

Warning, see 5.3.6
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NOTE4+ 2 6.2b)ii) is not applicable for-typepy Level of Protection “pyb” since neither hot internal parts nor
normally created incandescent particles are permitted.

NOTE2 P There is no requirement for spark and particle barriers since in abnormal operation, where the
relief vent opens, it is unlikely that the external atmosphere is within the explosive limits.

NOTE 3 © There is no requirement for tool accessibility on a-type Level of Protection “pzc” enclosure since in
normal operation the enclosure is pressurized with all covers and doors in place. If a cover or door is
removed, it is unlikely that the atmosphere is within the explosive limits.

5 Constructional requirements for pressurized enclosures

5.1 Enclosure

The ;Lressurized enclosure shall have a degree of protection in accordance with Table 2:

NOTE]

For |Level of Protection “pxb” with no internal components that exceed the marked
tempgrature class and for Levels of Protection “pyb” and “pzc”, ,th€ "tests for th¢rmal
endufance to heat and thermal endurance to cold for non-metallic\ enclosures and [non-
metallic parts of enclosures of IEC 60079-0 need not be applied to-the-pressurized enclodure.

This |is because degradation of the enclosure that results in{increased leakage will resplt in
alarnp or removal of power to ignition capable circuits. Thekefore, the pre-conditioning tgsting
of nojn-metallic enclosures and non-metallic parts of enclosures is not considered necessary.

5.2 Materials

The materials used for the enclosure, ducts and connecting parts shall not be adversely
affected by the specified protective gas.

5.3 | Doors and covers
5.3.1 Group | pressurized enclosures
Doorp and covers shall either

Ave special fasteners complying with IEC 60079-0; or

h

be interlocked so~that the electrical supply to equipment not—protected—by—a—tyge—of
pfotection—listed—in—713—of this—standard providing an EPL as shown in 7.15 is
d|sconnected ‘automatically when they are opened and so that the supply canngt be
restored unfilL.they are closed. The requirements of 76 7.7 shall also apply.

5.3.2 Group | pressurized enclosures with static pressurization

Doorgand covers shall have special fasteners complying with IEC 60079-0.

5.3.3 Group Il and Group lll pressurized enclosures

The requirements for special fasteners in IEC 60079-0 do not apply.

For-type-px Level of Protection “pxb”, doors and covers-exceptforthese which can be opened
enly—bywithout the use of a tool or key shall be interlocked so that the electrical supply to
electrical equipment not identified in—%443 7.15 is disconnected automatically when they are
opened and so that the supply cannot be restored until they are closed.

For-typepyand-typepz Level of Protection “pyb” and Level of Protection “pzc”, the use of a
tool or key is not required.
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NOTE Consideration should be given to the possibility that the high internal pressure-may
could cause a door or cover to open violently when the fastener is moved. The operator or
maintenance personnel should be protected from injury by methods such as the following:

a) use multiple fasteners so that the enclosure will safely vent before all fasteners are
released; or

b) use a two-position fastener to allow safe venting of the pressure when opening the
enclosure; or

c) limit the maximum internal pressure to not greater than 2,5 kPa.

5.34 Group Il and Group Ill pressurized enclosures with static pressurization

Doorp and covers-can-be shall not be capable of being opened-enly-by readily without thJa use
of a key or tool.

5.3.5 Typepx Group Il and Group Il Level of Protection “pxb”

A pressurized enclosure that contains hot parts requiring a cool-down périod shall npt be
capaple of being opened readily without the use of a key or tool.

5.3.6 Marking-for Group-lor-Group Il and Group Ill Door and.Cover warning

To prevent the ignition of an explosive gas atmosphere ,or<an explosive dust atmosphere
whiclh may be present when an enclosure is opened, doors-and covers shall be marked:

WARNING — DO NOT OPEN WHEN AN EXPLOSIVEATMOSPHERE-MAY-BE IS PRESENT.
5.4 | Mechanical strength

The pressurized enclosure, ducts if any, and.their connecting parts shall withstand a pregsure
equal to 1,5 times the maximum overpressure specified by the manufacturer for ngrmal
servite with all outlets closed with a minimum of 200 Pa.

If a gressure can occur in service that can cause a deformation of the enclosure, ducts ifl any,
or connecting parts, a safety device shall be fitted to limit the maximum internal overpregsure
to a |evel below that which ceuld adversely affect the type of protection. If the manufaqturer
does| not provide the safety.device,-the—equipment-shal-be-marked “X"-in—accordancerwith
292 -of HEC-60079-0-and-the-description-documents-shall-contain-all the certificate number

shalllinclude the "X" suffix in accordance with the marking requirements of IEC 60079-( and
the Ypecific Conditions’of Use listed on the certificate shall detail the necessary informfation
required by the user.to ensure conformity with the requirements of this standard.

5.5 | Group.land Group Il Apertures, partitions, compartments and internal
components

5.5.1 Apertures and partitions shall be located in such a way that effective purgipg is
ensured.

NoTE4+ Unpurged areas can be eliminated by the proper location of the protective gas supply ‘
inlet and outlet and by consideration of the effect of partitions.

NoFE2 For gases or vapours that are heavier than air the inlet for the protective gas should ‘
be near the top of the pressurized enclosure, with the outlet near the bottom of the enclosure.

NOoTE3 For gases or vapours that are lighter than air, the inlet for the protective gas should ‘
be near the bottom of the enclosure, with the outlet near the top of the enclosure.

NOTE4 Locating inlets and outlets at opposite sides of the enclosure promotes cross ‘
ventilation.
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‘ NOTE 5 Internal partitions (for example, circuit boards) should be located in such a way that
the flow of protective gas is not obstructed. The use of a manifold or baffles can also improve
the flow around obstructions.

‘ NoFEs The number of apertures should be chosen with regard to the design of the
equipment, particular consideration being given to the purging of sub-compartments into
which the equipment might be divided.

5.5.2 Internal compartments shall be vented to the main enclosure or separately purged.

NOTE—Vants nrovidina not less than 1 em? of vent area for each 1 000 cm® with o miimum
™ T 15 9 H

vent gize of 6,3 mm diameter-should-be are typically sufficient for adequate purging.

5.5.3 Cathode ray tubes (CRTs) and other hermetically sealed devices do..not reguire
purging.

intermal compartments requiring purging as long as the total volume offalPsuch components is

5.5.1 Components with a free internal volume less than 20 cm3 are_not considered {o be
r
not njore than 1 % of the free internal volume of the pressurized equipment.

NoTEl2 Electrical components considered to be environmentally sealed such as transigtors,
micrg-circuits, capacitors, etc., are not to be included in/the’calculation of the total compgnent
volume.

‘ NOTE|1 The 1 % is based upon 25 % of the lower explosive limit (LEFL) of ,hydrogen; see A.2.

5.6 | Apertures for Static Pressurization

5.5-51n-the-case-of staticpressurization; Thé’enclosure shall have one or more aperture(s).

After|filling and pressurization, all apertures shall be closed.

5.65]7 Insulating materials for Group | equipment

ForGroup-legquipment-insulating-material Insulating materials subjected to electrical strgsses

capaple of causing arcs in aircand which result from rated currents of more than 16 A (in
switching equipment such as-circuit-breakers, contactors, isolators) shall have at least ohe of
the following:

— a| comparative traeking index equal to or greater than CTI 400 M in accordance| with
IEC 60112;

— a|suitable.device which detects possible decomposition of the insulating materials inside
the enclosure leading to a dangerous condition, and automatically disconnects the power
stipply to the enclosure on the supply side, the presence and function of such a device
shall-be verified;

— creepage distances between live exposed conductors complying with those shown jor the
| equivalent voltage in Material Group Il (CTI) of pollution degree 3 in—Fable—4—of
IEC 60664-1.

‘ 5.75.8 Sealing

All cable and conduit connections to a pressurized enclosure shall be sealed to maintain the
IP rating of the enclosure or, if unsealed, be considered as part of the enclosure.

‘ 5.85.9 Spark and particle barriers

The pressurized enclosure and the ducting, if any, for the protective gas shall be provided
with a spark and particle barrier to guard against the ejection of incandescent particles into
the hazardous area.
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Incandescent particles shall be assumed to be normally produced unless make/break contacts
operate at less than 10 A and the working voltage does not exceed either 275 V a.c. or
60 V d.c., and the contacts have a cover.

EXCEPTION-4: Enclosures in which incandescent particles are not normally produced, do not
require a spark and particle barrier on any normally closed relief vent exhausting into an area
requiring EPL Gb or Mb.

EXCEPTION-2: Enclosures in which incandescent particles are not normally produced, do not
require a spark and particle barrier on any vent exhausting into an area requiring EPL Gc.

If thg manufacturer does not provide the spark and particle barriers,-the—egquipmentshgt-be
Froded e o camabal U Ln coccndonen it D00 D on [EC S0070 0 oot cgcoein]
conditionfor-safe-use-shall-be-included-on-the certificate the certificate number,shall in¢glude
the "K" suffix in accordance with the marking requirements of IEC 60079-0 and“the Spegcific
Conditions of Use listed on the certificate shall detail the necessary informatidon requirgd by
the ulser to ensure conformity with the requirements of this standard.

NOTEl Reguirementsforinternal batteries-are underconsideration for Edition 6 ‘Guidance forinternal batterles for
N E—egutHreme S ro e aroatte e s are uRGerCconRsSiGeatdo =00 0—atHGaRCEe 01 DHte eSO

5.10| Cells and batteries
Anngx G provides requirements for Levels of Protection “pxb” and “pyb”. Annex H proyides

requirements for Level of Protection “pzc”.

6 Temperature limits

6.1 General

The [equipment shall be classified in accordance with the temperature classification
requirements of IEC 60079-0. The temperature class shall be determined in accordance| with
6.2 and 6.3.

6.2 | For-type pxortypepy Level of Protection “pxb” or Level of Protection “pyb”

The femperature class shall be based on the higher of the following temperatures:

a) the hottest®external surface of the enclosure; or
b) the hottest’internal component surface.

Level of Protectlon pxb and comphes with the reqmrements for opemng tlmes in
IEC 60079-0. Appropriate measures shall be taken to prevent, if pressurization ceases,
any explosive gas atmosphere which may exist making contact with the hot component
surface before it has cooled below the permitted maximum value.

NOTE This may be achieved either by the design and construction of the joints of the
pressurized enclosure and ducts or by other means, for example, by bringing auxiliary
ventilation systems into operation or by arranging that the hot surface within the pressurized
enclosure is in a gas-tight or encapsulated housing.
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tr-a-py-enclosure For Level of Protection “pyb”, hot ignition-capable parts in normal operation
are not permitted within the enclosure.

6.3

For-typepz Level of Protection “pzc”

The temperature class shall be based on the hottest external surface of the enclosure.

Plott=

In determining temperature class, account should be taken of any internal equipment

with its own explosion protection, which may remain energized when the pressurization

system is switched off.

7

rd .Y

7.1

pafety provisions and safety devices (except for static pressurization)

Suitability of safety devices for hazardous area

All safety devices used to—prevent reduce electrical equipment protected. by pressurization

from

7.2

The

— for-type-px—ortypepy Level of Protection “pxb” or'hevel of Protection “pyb”, a single

eyaluation;

Integrity of safety devices

safety devices required by this standard (see Table 3){form safety related parts
contrpl system. The safety and integrity of the control system shall be consistent with:

— faortypepz Level of Protection “pzc”, normaleperation.

NOTE

For guidance on the single fault evaluation, IE€\61511 series or similar standards can be used.

causing-an—-explosion ignition shall themselves not be capable of causing-an-explpsion
ignitipn (see-+~43 7.15) or shall be mounted outside the hazardous area.

of a

fault

An electrical interlock on the fan motors®or controls is not sufficient to indicate failufe of
presgurization because this may not_indicate failures such as the fan belt slipping, the¢ fan
becoming loose on the shaft or reverse rotation of the fan.

Table 3 — Safety devices based upon-proetectiontype Level

of Protection

Design criteria

Level of Protection
“pxb”

Level of Protection
13 pyb”

Level of Protection ‘|pzc”

Safefly device to detect
loss ¢f minimum
overgressure

Pressure sensor, see-72-9
7.1

Pressure sensor, see-7-9
7.1

Indicator or pressure
sensor, see-/%~97.11 )

Safefly devic&(s) to verify
purgg period/for Group |
and Grodprll

Timing device, pressure
sensor, and flow sensor at
outlet; see-76 7.7

Time and flow marked, see
777.8¢c)

Time and flow marked, see
7.77.8¢)

Safety device for a door or
cover removable only with
use of a tool

Warning, see 6.2 b)

No requirement (internal
hot parts not permitted)

No requirement

Safety device for a door or
cover removable without
use of a tool

Interlock, see-7142 7.14
(internal hot parts not
permitted)

No requirement (internal
hot parts not permitted)

No requirement

Safety device for hot
internal parts when there
is a containment system
(see Clause 15)

Alarm and stop flow of
flammable substance

Not applicable for
protection-type level since
internal hot parts not
permitted

Alarm (normal release not
permitted)
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7.3 Provider of safety devices

The safety devices shall be provided by the manufacturer of the equipment or by the user. If

the manufacturer does not provide the safety devices,-the-egquipment-shall-be-marked"X"in
ordance wi O i 'a 0

0 _and the descristion-documen N ontain the

certificate number shall include the "X" suffix in accordance with the marking requirements of
IEC 60079-0 and the Specific Conditions of Use listed on the certificate shall detail the
necessary information required by the user to ensure conformity with the requirements of this
standard.

7.4 Pressurization System evaluated as associated equipment

7.41 Pressurization systems for Level of Protection ”pzc”. Q

The pressurization system shall include as a minimum: a means for controlling ﬁh}gmin mum
e, (e.

overpressure, (e.g. a regulator) and a means to verify the minimum overpress| . an
indicgtor) all in accordance with7.11. (19
If a vient is provided, it shall have a spark and particle barrier. ,\Cb'

Q

If a fegulator is provided and if it is of a type that a single fa@ mode will put fullfinlet
presgure on the regulator outlet, then a means (e.g. relief vent @a | be provided that will limit
the ipternal pressure of an enclosure to a defined value. value is to be stated in the
instryctions and established by either test or calculation.\&s\ ultiple regulators or relief yents
are grovided as options, then the value for each set o ilable regulator/relief vent options
shalllbe determined. QO

The pressurization system shall be tested to vegi\(b%orrect operation.

<
7.4.2 Pressurization systems for Leve*‘@f Protection "pyb”.

The pressurization system shall includéla means for controlling the minimum overprespure,
(e.g.|a regulator), a means to verify minimum overpressure, (e.g. a pressure sensor) and
an aytomatic safety device all in aB@rdance with7.11.

O

If a fegulator is provided ﬁ?\\? it is of a type that a single failure mode will put fullfinlet
presgure on the regulator outlet, then a means (e.g. relief vent) shall be provided that wil| limit
the ipternal pressure o%n enclosure to a defined value. This value is to be stated in the
instryctions and est ed by either test or calculation. If multiple regulators or relief yents
are fgrovided as options, then the value for each set of available regulator/relief vent options
shall|be detern&t&'

The Tressu@xC;rion system shall be tested to verify correct operation.

7.4.3 \<<f’ressurization systems for Level of Protection "pxb”.

The pressurization system shall include: a means for controlling the minimum overpressure,
(e.g. a regulator), a means to verify the minimum overpressure, (e.g. a pressure sensor), an
automatic safety device all in accordance with 7.11 and an automated control system
incorporating a flow sensor in accordance with7.7.

If a regulator is provided and if it is of a type that a single failure mode will put full inlet
pressure on the regulator outlet, then a means (e.g. relief vent) shall be provided that will limit
the internal pressure of an enclosure to a defined value. This value is to be stated in the
instructions and established by either test or calculation. If multiple regulators or relief vents
are provided as options, then the value for each set of available regulator/relief vent options
shall be determined.
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The pressurization system shall be tested to verify correct operation including the function of
the automatic control system.

7-47.5 Sequence diagram for-typepx Level of Protection “pxb”

For-type—px Level of Protection “pxb” pressurization systems, a functional sequence diagram
shall be provided by the manufacturer, for example, truth table, state diagram, flow chart, etc.,
to define the action of the control system. The sequence diagram shall clearly identify and
show the operational states of the safety devices and ensuing actions. Functional tests shall
be required to verify conformity to the diagram. These tests need be carried out under normal
atmospheric conditions, only unless otherwise specified by the manufacturer.

NOTE| An example of the information to be supplied by the manufacturer is given in Annex B.

7576 Ratings for safety devices

safetly devices. The safety devices shall be used within the—normal-operational-timi{s—as

The anufacturer shall specify the maximum and minimum action levels andtolerances qf the
t
ratin?s specified by the manufacturer.

7-67J7f Group | and Group Il — Purging automated for-typepxevel of Protection “pxb”
An apjtomatic control system including safety devices shall be“provided to-prevent enefrgize

the glectrical equipment within a pressurized enclosure-beceming—energized—untih only|after
purging has been completed.

The $equence of operations of the-safety-devices control system shall be as follows:

—h

llowing the initiation of the sequence, the purging flow through and the minjmum
ojverpressure in the pressurized enclosufé shall be monitored in accordance with this
standard;

a)

b) when the minimum flow rate of protective gas is achieved and the overpressure is Within
the specified limits, the purge timencan be started;

c) after expiry of the time, the electrical equipment is then available to be energized;
d)

n the event of failure of ahy-step in the sequence, the circuit shall be arranged to reget to
fle beginning.

—

7778 Group | or Group Il — Purging criteria

The nanufacturer,shall specify the conditions required for proper purging after an enclosure
has peen openéd: or the overpressure has dropped below the minimum specified by the
manufacturer:

a) for—tfpe—px—or—type—py Level of Protection “pxb” or Level of Protection “pyb”| the
anufacturer shaII speC|fy the minimum purge row and t|me to sat|sfy the test |n46—3

geometrles the minimum purge flow and time may be based upon a f|ve enclosure-
volume purge if it is determined that such a purge is adequate without test.

b) for-type-pz Level of Protection “pzc”, for other than rotating machines and equipment with
complex geometries, the manufacturer shall specify the minimum purge flow and time to
ensure that the pressurized enclosure is purged by a quantity of protective gas equivalent
to five enclosure volumes. The quantity of protective gas may be reduced if effective
purging is demonstrated by the test in-46-3 16.4 or 16.5, as appropriate.

The purge test for rotating machines and for equipment with complex geometries may be
omitted if the purge time is based on tests made with similar or comparable enclosures.

c) the purging flow rate shall be monitored at the outlet of the pressurized enclosure. For
type—px Level of Protection “pxb”, the actual flow shall be monitored. For-type-—py-ortype
pz Level of Protection “pyb” or Level of Protection “pzc”, the flow may be deduced, for
example, from the enclosure pressure and a defined orifice at the outlet. For-type-pyor
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type—pz Level of Protection “pyb”or Level of Protection “pzc”, an instruction label shall be
provided to permit purging the pressurized enclosure before energizing the electrical
equipment. The label shall include the following or similar:

WARNING — POWER SHALL NOT BE RESTORED AFTER ENCLOSURE HAS BEEN

OPENED UNTIL ENCLOSURE HAS BEEN PURGED FOR ___ MINUTES AT A FLOW
RATE OF __ .
NOTE It is typically the user’s responsibility to determine the free space of the associated ducts which are not
part of the equipment and to set up the additional purging time for the given minimum flow rate.
7.9 Group lll — Cleaning
A wa|rning shall be marked on the equipment stating that combustible dust shall be removed
from|[the interior prior to switching on the electrical supply. The marking shall includ¢ the
following or similar:
WARNING — POWER SHALL NOT BE RESTORED AFTER THE ENCLOSURE HAS BEEN
JPENED UNTIL COMBUSTIBLE DUST ACCUMULATIONS WITHIN THE ENCLOSURE

H
787,

Whe
if in
clasg
when

797,

One
encla

a) t
€
b) n
P

c) it

n =

N

a
d) for—type—pz Level of Protection “pzc”, the following conditions shall be observed i

p
d
1

}Le automatic safety device sensorshall take its signal directly from the pressu

AVE BEEN REMOVED.

10 Requirements when a minimum flow rate required

ernal equipment would develop temperatures hotter{than the marked temper
ification rating), one (or more) automatic safety device(s) shall be provided to op
the flow rate of protective gas at the outlet falls below)the specified minimum value.

11 Safety devices to detect minimum overptressure

a minimum rate of flow of protective gas is specified by the manufacturer (for example,

ature
erate

or more automatic safety devices shall be-provided to operate when the pressurized

sure overpressure falls below the minimum value specified by the manufacturer.

closure:
Fessurized enclosure:
btting shall take into account the requirements of 7240 7.12:
alarm or otherwiseé ensure the safety of the installation) is typically the responsibility of the user.

ressurized/enclosure is equipped with an indicator in place of the automatic s
bvice:

protective gas supply to maintain the minimum pressurized enclosure pressure;

rized

p valves shall be permitted (between the automatic safety device sensor and the

shall be possible to check the correct operation of the safety devices. Their location and

DTE The purpose(s) for which the automatic safety device(s) are used (i.e. to disconnect power or to sound

the
fety

the jprotective gas supply shall be equipped with an alarm to indicate failure of the

2

) there shall be no devices between the pressurized enclosure and the protective gas
supply alarm other than an isolating valve and/or a pressure or flow controlling

mechanism;
) any isolating valve shall
— be marked

WARNING - PROTECTIVE GAS SUPPLY VALVE - FOLLOW INSTRUCTIONS

BEFORE CLOSING

— be capable of being sealed or secured in the open position;

— have an indication of whether it is open or closed,;

— be located immediately adjacent to the pressurized enclosure;
— be used only during servicing of the pressurized enclosure.
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NOTE This valve is intended to be kept open unless the area is known to be free of an explosive gas
atmosphere or unless all equipment within the pressurized enclosure is de-energised and cooled.

4) any pressure or flow controlling mechanism, if adjustable, shall require a tool to
operate it;

5) no filters shall be fitted between the pressurized enclosure and the protective gas
system alarm;

6) the indicator shall be located for convenient viewing;
7) the indicator shall indicate the enclosure pressure;

8) the sensing point for the indicator shall be located to take into account the most
anerous conditions of service:

9) the exclusion for non-metallic enclosures and non-metallic parts of enclosuresain 5.1
has not been applied;

9410) no isolating valve shall be fitted between the indicator and the\pressurized
enclosure.

NoTEl+ A flowmeter used to indicate both enclosure pressure and purging flow normally
shoul|d be located on the outlet.

NoTEl2 A flowmeter used only to indicate pressure normally may'‘be located anywhere op the
enclgsure, except the inlet.

NOTERE Only in exceptional circumstances will a flowmeter located™at the inlet indicate the pressure |n the
enclogqure or the flow through the enclosure.

7-407.12 Value of minimum overpressure

A mipimum overpressure of 50 Pa for-type-px—ottpe-py Level of Protection “pxb” or Leyel of
Protgction “pyb”, and 25 Pa for-type-—pz Level@f Protection “pzc” shall be maintained relative
to thg external pressure at every point, within the pressurized enclosure and its assocjated
ductg, at which leakage can occur.

The manufacturer shall specify the_minimum and maximum normal overpressure in sefvice,
the maximum overpressure duriig purging and the maximum leakage rate at the maximum
normjal overpressure.

Conj‘ideration should be. given in the application of pressurized equipment having an
intermally enclosed c0O06ling circuit in which circulation is assisted by an internal fan|(e.g.
motofs), since the effect of such fans may be to produce a negative pressure in parts df the
casirlg with conseguent risk of ingress of gas or dust if pressurization ceases (see Fjgure
C.3).

The distribution of pressure in different systems and ducts is illustrated in Figures C.1 to €.4.

NOTE oo mn e oo e oo e e n—o—— ooz d ——helecune oot The
installation of the associated ducts and of the compressor or fan-dees should not introduce a
hazard. The basic requirements for the installation of ducting systems are given in Annex D.

+417.13 Pressurizing multiple enclosures

When a source of protective gas is common to a number of separate pressurized enclosures,
the safety device or devices may be common to several of these, provided that the resulting
control takes account of the most unfavourable configuration of the group of enclosures.
When a common safety device is fitted, the opening of a door or cover need not switch off all
the electrical equipment in the pressurized enclosures or initiate the alarm, provided that the
following three conditions are met:
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a) for-type—px Level of Protection “pxb”, the opening of the door or cover shall be preceded
by disconnecting the supply to the electrical equipment in the particular pressurized
enclosure, except if permitted by-—743 7.15;

b) the common safety device continues to monitor the overpressure in, and where necessary
the flow through, all the other pressurized enclosures of the group; and

c) the subsequent connecting of the supply to the electrical equipment in the particular
pressurized enclosure is preceded by the purging procedure specified in—76 7.7.

7-427.14 Safety devices on doors and covers

For Level of Protection “pxb”, doors and covers that can be opened without the use of
a toql or key, shall be interlocked so that the electrical supply to electrical equipmenit not
identjfied in—743 7.15 is disconnected automatically when they are opened and so_thqt the
suppl|y cannot be restored until they are closed. The requirements of 76 7.7 shall also apply.

+131.15 Protection-types Equipment that may remain energized

) ]

For Group | or Group Il pressurized enclosures, thevelectrical equipment that may regmain
enerﬂ;ized when Level of Protection “pxb” or Levekeof Protection “pyb” is not in operation [shall
otected by EPL Ma or Mb for Group | and ERL Ga or Gb for Group II.

For Group Il pressurized enclosures, the ‘electrical equipment that may remain energized
wher Level of Protection “pzc” is not in gperation shall be protected by EPL Ga, Gb or Gd.

For Group Ill pressurized enclosures, the electrical equipment that may remain energized
wher| Level of Protection “pxb” js\not in operation shall be protected by EPL Da or Db.

For Group Ill pressurized: enclosures, the electrical equipment that may remain energized
wher| Level of Protection\'pzc” is not in operation shall be protected by EPL Da, Db or Dc

7-447.16  Proteetion-types Equipment permitted within-typepy Level of Protection
“pyb”

Electrical equipment within a-type—py Level of Protection “pyb” pressurized enclosure shall be
protdcted by B e e T
‘a2 ERLGa, Gb or Gc for Group II.

Electrical equipment within a Level of Protection “pyb” pressurized enclosure shall be
protected by EPL Da, Db, Dc for Group Ill.

8 Safety provisions and safety devices for static pressurization

8.1 Suitability of safety devices for hazardous area

All safety devices used to prevent electrical equipment protected by static pressurization
causing an explosion shall themselves not be capable of causing an explosion and, if the
safety device is electrically operated, it shall be protected by one of the types of protection
recognized in IEC 60079-0 which is suitable for the application, or shall be mounted outside
the hazardous area.
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8.2 Protective gas

The protective gas shall be inert.-The-conrcentration-of-exygenafterfilling-with-inert-gas-shal
be less than 1 % by volume.

8.3 Internal sources of release

There shall be no internal sources of release.

8.4 Group | and Group Il - Filling procedure

The [stroctions sattspecify that the pressurizedenclosure shattbe fittedwithimertgasjin an
area [known to be non-hazardous using the procedure specified by the manufacturer.

8.5 | Group Ill - Filling Procedure

The Instructions shall specify that the pressurized enclosure shall be cleaned|as necessdry to
ensufe there is no hazardous accumulation of combustible dust within‘thé enclosure| The
Instryictions shall specify that after cleaning, the pressurized enclosure shall be filled| with
inert{gas in an area known to be non-hazardous using the proCedure specified by the
manyfacturer.

8.58.6 Safety devices

Two [automatic safety devices for-type—px—or-type—py Level of Protection “pxb” or Level of
Protgction “pyb” or one automatic safety device for-type-pz Level of Protection “pzc” shall be
provided to operate when the overpressure falls below the minimum value specified bI the
manufacturer. It shall be possible to check the correct operation of the devices when the
equigment is in service. The automatic safety devices shall be capable of being reset only by
the ulse of a tool or a key.

NOTE| The purpose for which the automatic safety devices are used (that is, to disconnect power or to soynd an
alarm |or otherwise ensure safety of the installation) is typically the responsibility of the user.

8-68.[7 Protectiontypes Equipment that may remain energized

Electrical equipment within the pressurized enclosure that may be energized when type of

protgction “p” is not in operation shall-beprotected-by-oneof the-typesof protection-listed
743 have an EPL assshown in 7.15.

8.78./8 Overpressure

The minimum~overpressure shall be greater than the maximum pressure loss in ngrmal
service measufed over a period not less than 100 times the time necessary for the coolipg of
encldgsed( components in accordance with—6-3—b} the opening times requiremenfs of
IEC 60079-0, with @ minimum of 1 h. The minimum level of overpressure shall not be| less
than SC Pd dbUVU thc CI\tCIIICl: MITOOSUTT uIIdD‘I thc IIIUDt UTITITUuUS uunditiunb apcu;ﬁc fOf
normal service.

9 Supply of protective gas

9.1 Backup supply

If a backup supply of protective gas is required in the event of failure of the primary supply,
then each supply shall be capable of maintaining, independently, the required level of
pressure or rate of supply of protective gas. The two sources may share common ductwork or

piping.

NOTE A backup supply can be advisable where it is necessary to maintain operation of the electrical equipment.
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9.2

Independent supplies

When the enclosure of an ignition-capable product is protected by Level of Protection “pzc”
pressurized enclosure and this enclosure is then located within a Level of Protection “pyb”
pressurized enclosure, the protective gas supplies shall be independent.

9-19.

3 Type of gas

The protective gas shall be non-flammable.

The-manufacturer Instructions shall specify the protective gas and any alternative permitted.

NoTEl+ Where other than air of normal instrument quality or nitrogen is specified| the
protegctive gas should not, by reason of its chemical characteristics or the impurities that it
may |contain, reduce the effectiveness of the type of protection “p”, or adversely affeqt the
satisfactory operation and integrity of the enclosed equipment.
NOTEl2—Ai—ofnormalinstrument—quality—nitrogen—or—othernon-flammable—gas—is—considered—acceptablg—as—a
B B

NoTEl3 When an inert gas is used, a risk of asphyxiation exists. Therefore a-suitable wafning
sheould shall be affixed to the enclosure, (see18.9).-Alternatiely; Consideration should be
giver| to providing a suitable means of purging the enclosure{to remove the inert gas prfor to
the ojpening of doors or covers-should-be-provided.

9294 Temperature

The femperature of the protective gas shall notihormally exceed 40 °C at the inlet of the
enclgsure. In special circumstances, a higher\temperature may be permitted or a lower
temperature may be required; in this case, thedtemperature shall be marked on the enclogure.
NOTE

10 Pressurized equipment with an internal source of release

The | release conditions,. ‘eontainment system design requirements, the appropgriate
presgurization techniques.and the restrictions on ignition-capable-apparatus equipmen{ and

interpal hot surfaces are‘given in Clauses 11 to 15.

11 Release conditions
11.1| Norelease
11.14 > "There is no internal release when the containment system is infallible; see 12 2

11.1.2 No internal release is deemed to exist when the flammable substances inside the
containment system are in the gas or vapour phase when operating between the

specified temperature limits and either:

a) the gas mixture within the containment system is always below the LEFL; or

b) the minimum pressure specified for the pressurized enclosure is at least 50 Pa higher
than the maximum pressure specified for the containment system and an automatic safety

d

evice is provided to operate if the pressure difference falls below 50 Pa.

NOTE The purpose(s) for which the signal from the automatic safety device is used (that is, to disconnect power
or to sound an alarm or otherwise maintain the safety of the installation) is typically the responsibility of the user.
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The

detai

11.2

certificate number shall include the "X" suffix in accordance with the ma
requirements of IEC 60079-0 and the Specific Conditions of Use listed on the certificate shall

| the necessary information required by the user to ensure safe use.

Limited release of a gas or vapour

rking

The rate of release of the flammable substance into the pressurized enclosure shall be

predictable in all conditions of containment system failure; see 12.3.

NoTE| For the purposes of this standard, release of a liquefied gas is considered as release
of a gas.

11.3| Limited release of a liquid

The [ate of release of the flammable substance into the pressurized. enclosure is limited as
in 11{2, but the conversion of the liquid into a flammable vapour is not predictable.
Condideration shall be given to the possible accumulation of _liquid inside the pressurized
encldsure and the consequences thereof.

If oxygen may be released from the liquid, the maximum flow rate of oxygen shall be

predi

12 [

121

cted; see 13.2.2.

Design requirements for the containment system

General design requirements

The dlesign and construction of the containment system, which will determine whether le

is lik

the npanufacturer.

The
flamn
prote

NOTE|
dilutin

containment system shall be either infallible or have a limited release upon failure.
nable substance is.a liquid, there shall be no normal release (see Annex E) an
ctive gas shall be-inert.

The protectivéngas needs to be inert to prevent the evolved vapours from exceeding the capabilities
b protective gas:

The manufacturer shall specify the maximum inlet pressure to the containment system.

Deta

kage
bly to occur or not, shall be based on the most onerous conditions of service specifijad by

f the
i the

of the

Is.of the design and construction of the containment system, the types and oper

ating

cond

tions of the flammable substance it may contain and the expected release rate or

rates

at given locations, shall be provided by the manufacturer in order for the containment system
to be classified as an infallible containment system (12.2) or a containment system with
limited release (12.3).
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12.2 Infallible containment system

An infallable containment system shall be composed of metallic, ceramic or glass, pipes,
tubes or vessels which have no moving joints. Joints shall be made by welding, brazing, glass
to metal sealing, or by eutectic methods 1).

Low temperature solder alloys such as lead/tin composites are not acceptable.

NoFE The manufacturer should carefully consider damage to a potentially fragile containment
system by adverse operating conditions.-Adverse—operating The Instructions should provide
suitable guidance to reduce the risk of damage for those conditions—te—be agreed between
manufacturer and user—may—include such as vibration, thermal shock and maintenance
operations when doors or access covers of the pressurized enclosure are open.

12.3 | Containment system with a limited release

The ¢lesign of a containment system with limited release shall be such that,the rate of release
of th¢ flammable substance is predictable in all conditions of containment.system failure| The
quantity of flammable substance released into the pressurized enclosute-includes the quTntity
of flgmmable substance in the containment system and the flow of~the flammable subsfance
entelling the containment system from the process. The flow shallbe limited to a predictable
rate by appropriate flow limiting devices, fitted outside the pressurized enclosure.

Howegver, if that part of the containment system from the*entry point into the pressufrized
encldsure up to and including the inlet to the flow limiting device conforms to 12.2, the| flow
limiting device may be installed inside the pressurized enclosure, in which case the|flow
limitihg device shall be permanently secured and shall have no movable parts.

The process flow into the containment systemeed not be limited if the maximum releasq rate
from |the containment system into the pressurized enclosure can be predicted. This condition
can e met when:

a) the containment system comprises connected parts which individually meet| the
requirements of 12.2 and théjoints between the parts are so constructed thai the
aximum release rate can, be'predicted and the joints are permanently secured; and/or

b) the containment systemlincludes orifices, or nozzles, for the purpose of release in ngrmal
operation (for example, flames) but otherwise meets the requirements of 12.2.

If thg flow limiting device is not included as part of the
| a h

IEC $0079:0.end the Specific Conditions of Use listed on the certificate shall detail the
necepsarny ihformation required by the user to ensure conformity with the requirements of this
standard including the maximum pressure and flow of the flammable substance intg the
contaimmmentsysten

Pressurized enclosures containing a flame shall be assessed as though the flame had been
extinguished. The maximum quantity of the fuel/air mixture which supplies the flame shall be
added to the quantity of release from the containment system.

NoTE+ Elastomeric seals, windows and other non-metallic parts of the containment system
are permissible. Pipe threads, compression joints (for example, metallic compression fittings),
and flanged joints are also permissible.

1) A method of joining two or more components, normally metallic, employing a binary or ternary alloy system
which solidifies at a constant temperature which is lower than the beginning of solidification of any of the
components being joined.
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13 Protective gas and pressurizing techniques when there is an internal source
of release

13.1

General

The choice of protective gas depends upon the probability, quantity and constituents of the
release from the containment system. See Table 4 for tabulation of the permitted protective

gas.
Table 4 — Protective gas requirements for a pressurized enclosure
with a containment system
Internal release (see Annex E) Continuous dilution Leakage compensation
Subptance Normal Abnormal Annex UEFL < UEFL > UEFL < UEFL >
80 % 80 % 80 % 80 %%

Gas pr None None E.2 Not applicable Not applicable

liquid

Gas None Limited E.3 Air or inert | A1, Inert only <no>

Gas Limited Limited E.4 Air or inert MAir <no> <no>

Liquip None Limited E.3 Inert only. <no> Inert only <no>

Liquip Limited Limited E.4 <NO> <no> <no> <no>
<no>|means pressurization technique not acceptable.
The fdesign of the pressurized enclosure*with a containment system and a limited release
shall| be such that no explosive gasvatmosphere can be formed inside the pressurized
enclgsure at a potential ignition source, that is, outside the dilution area. Annex F proyides
exanjples of how internal partitions may be used to ensure potential ignition sources are
outsifle the dilution area.
Whefe inert gas is usedtas-the protective gas, the pressurized enclosure shall be marked in
accofdance with 18.9,
The |applicable «pressurizing techniques depend upon the release condition and on the
constituents ofithe release as follows.
13.2| Préessurization with leakage compensation
13.24 _ No release

The protective gas shall be air or inert gas.

13.2.

2 Limited release of a gas or liquid

The protective gas shall be inert gas.

The concentration of oxygen in the flammable substance shall not exceed 2 % (V/V).

There shall not be any normal release (see Annex E) of the flammable substance.

The UEFL of the flammable substance shall not exceed 80 %.
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NOTE-4 It is difficult or impossible to protect with leakage compensation using inert gas when the flammable
substance is capable of reacting with little or no oxygen present (that is to say it has a UEFL greater than 80 %).

13.3 Pressurization with dilution
13.3.1 General

NoTFE2 If the flammable substance has a UEFL exceeding 80 %, or if it has a concentration
of oxygen exceeding 2 % (V/V), or if there is a normal release (see Annex E) of the flammable
substance, then continuous flow-in—acecerdance—with-—13-3-should shall be used to dilute the
flammable substance.

13-34413.3.2 No release

The protective gas shall be air or inert gas.

4334213.3.3 Limited release of a gas or vapour

The [flow rate of protective gas after purging shall be sufficient, undet” all conditions of
contginment system failure, to dilute the maximum release at a potentiallignition sourcet that
is ouside the dilution area, as follows:

a) when the protective gas is air, the flammable substance in the release shall be diluted to a
cpncentration not exceeding 25 % of the LEFL,;

b) when the protective gas is inert, any oxygen in the release shall be diluted |[to a
cpncentration not exceeding 2 % (V/V).

When the flammable substance released from the“containment system has a UEFL grgater
than |80 %, any release shall be diluted with air, ta~a concentration not exceeding 25 % qf the
LEFL.

NOTE]| It is necessary to dilute to 25 % of the LEFL\when the flammable substance is capable of reacting with little
or no pxygen present, that is to say it has a UEFlgreater than 80 %.

13-34313.3.4 Limited release of a‘liquid

The protective gas shall be inent and the provisions of-43-3-2 13.3.3 b) shall be complied|with.
Ther¢ shall not be any normalrelease (see Annex E) of the flammable substance.

14 Ignition-capable-apparatus equipment

Electrical-apparatys equipment in the dilution area shall be protected by a-type Level of
Protgction listed in Table 5. Exceptions from this requirement are flames, igniters or pther
similar-apparatus equipment intended to ignite a flame. The dilution area emanating from the
flameg shall)not overlap any other dilution area.

Table 5 — Equipment Protection-types Levels permitted within the dilution
area based upon the Level of Protection of the pressurized enclosure

Typepx;

Level of Protection “pxb”, Level of Protection “pzc”
Level of Protection “pyb”

Internal release is

abnormal b . —5- —etathe; ; ;
Ga or Gb AARCHAL
Ga, Gb or Gc
normal ia—ma a—ma

Ga Ga
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NOTE4+ Generally, any internal source of release should be near to the outlet and any
ignition-capable—apparatus equipment near to the inlet of the protective gas, to allow the
shortest possible way for released flammable gas to leave the pressurized enclosure without

passing ignition-capable-apparatus equipment.

NOTE-2 To avoid ignition from an ignition source within the containment system back into the plant, the use of a
flame arrestor can be necessary. Such measures are not covered by this standard.

15 Internal hot surfaces

An automatic_safety device shall be provided if the pressurized enclosure contains any
surface having a temperature which exceeds the ignition temperature of the flamnyable
substance potentially released from the containment system. The action of the safety, device
following the operation of the safety device specified in 11.1.2 b) is shown in Table*3:

Additionally,

a) ifl the protective gas is air, the release of the remaining flammable”substance in the
bntainment system shall not form a concentration greater than 50 % of the LEFL ip the

cinity of the hot surface(s); or

< O

b)

fl the protective gas is inert, the design and construction of the joints of the pressufized
hclosure shall be such as to prevent significant mixing{of-external air with the internal
nert gas (or internal flammable gas or vapour) during¢he”cooling period. The ingrefss of
xternal air shall not increase the concentration of oxygen to a value greater than 2 %
V).

~ O = O

The pressurized enclosure shall be marked:

WARNING — DO NOT OPEN ANY DOOR OR COVER FOR xxx MINUTES ARTER
REMOVING POWER

Whefe xxx is replaced with the value in (minutes for the delay required.

This delay shall be the longer of the“times taken for the hot surface to cool below the ignition
tempgrature of the flammable, substance released from the containment system or below the
tempgrature class of the pressurized enclosure.

16 Type verificationyand tests

16.1| Determining the maximum overpressure rating

The pmaximumJoverpressure rating of the enclosure is the highest internal operating pregsure
attained by¥ollowing the manufacturer’s instructions.

NOTEL—F%= ; I N H Lo !
E—TreMmamtovefrpressutregefetanry ot S wWrReh P gHigtheetrostfe:

The measured internal pressure shall not exceed the maximum rated internal pressure for the
enclosure if specified.

46-1416.2 Maximum overpressure test

A pressure equal to 1,5 times the maximum overpressure-specified determined in 16.1 or
200 Pa, whichever is the greater, shall be applied to the pressurized enclosure and, where
they are an integral part of the enclosure, the associated ducts and their connecting parts.

The test pressure shall be applied for a period of 2 min + 10 s.

The test is considered to be satisfactory if no permanent deformation occurs which would
invalidate the type of protection.
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16-216.3 Leakage test
46-2.1416.3.1 Other than static pressurization

The pressure in the pressurized enclosure shall be adjusted to the maximum overpressure
specified by the manufacturer for normal service. With the outlet aperture closed, the leakage
flow rate shall be measured at the inlet aperture.

Normal service does not include the overpressure required to open a vent in order to purge
the enclosure at a higher flow rate.

Thenrlneasured flow rate shall be not greater than the maximum leakage flow rate specifiéd by
the manufacturer.

46-2.216.3.2 Static pressurization

The pressure in the pressurized enclosure shall be adjusted to the maximum overpressure
that ¢an occur in normal service. With the aperture(s) closed, the internal/pressure shall be
monitored for a period of time, in accordance with-87 8.8. The-changeof pressure shall-be

not-greaterthan not drop below the minimum overpressure-specified-fernormal-service.

16-316.4 Purgmg test for pressurlzed enclosures with no mternal source of release
e ptin v} and

f||||ng procedure test for statlc pressurlzatlon

16.41 General

This fest applies whether leakage compensation is\used or not used (i.e. continuous flow).

46-3.116.4.2 Pressurized enclosure wheré the protective gas is air

The |pressurized enclosure shall be ¢cprepared for test as described in Annex A.| The
presgurized enclosure shall be filled with the test gas to a concentration of not less than 0 %
at anly point. As soon as the pressufized enclosure is filled, the test gas supply shall be tyrned
off apd the air supply turned on.at the minimum purging rate specified by the manufaciurer.
The lime taken until there is no.sample point where there is a test gas concentration in eXcess
of that specified in A.2 shall‘bé measured and noted as the purging time.

If a gecond test is requijred, the pressurized enclosure shall be filled with a second test| gas,
reprgsenting the other end of the density range, to a concentration of not less than 70|% at
any ﬂ)Oint and the'\purging time for the second test shall be measured. The minimum pufging
durafion specified by the manufacturer shall be not less than the measured purging time or
the Ignger of\the two measured purging times where two tests are carried out.

16-3216,4.3 Pressurized enclosure where the protective gas is inert

The pressurized enclosure shall be prepared for test as described in Annex A. The enclosure
shall be filled initially with air at normal atmospheric pressure. The enclosure shall then be
purged with the inert gas specified by the manufacturer.

The time taken until there is no sample point where there is an oxygen concentration
exceeding that specified in A.3 shall be measured and noted as the purging time.

The minimum purging duration specified by the manufacturer shall be not less than the
measured purging time.
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16-3-316.4.4 Pressurized enclosure where the protective gas may be either air or an
inert gas with a density equal to air 10 %

Where air and inert gas are permitted as alternative protective gases with the same purging
time, the purging time shall be measured by the method specified in46-3-4 16.4.2.

46-3.416.4.5 Filling procedure test for a pressurized enclosure protected by static
pressurization

In the case of static pressurization, the enclosure shall be filled initially with air at normal
atmospheric pressure. The equipment shall then be filled with inert gas in accordance with the
manyfacturer's bpcuifibatiuna. H—stratt-thenrbe—verifred—thatthere—ts o ba|||p=c pu;llt where

there is an oxygen concentration exceeding 1 % (V/V), referred to atmospheric conditions.

46-416.5 Purging and dilution tests for a pressurized enclosure with an internal
source of release

16-4116.5.1 Test gas

The [choice of test gas or gases shall take account of both thecexternal gases and the
interpally released flammable substance.

16-4J216.5.2 Pressurized enclosure where the flammable<substance has less than 2 %
(VIV) oxygen and the protective gas is inert

16-442-116.5.2.1 Purging test

The {est shall be carried out using the test procedure' specified in—16-3-2 16.4.3. The minimum
purge flow rate shall not be less than the maximum release rate from the containment syqtem.

The minimum purging time specified by the“manufacturer shall be not less than 1,5 timep the
meagured purging time.

NoTE] To make allowance for oxygen that could be released from the containment system
durinjg purging, the purging time>¢onfirmed in the test is increased by 50 %.

16-442.216.5.2.2 Dilution test

A dilution test is not required because the flammable substance does not contain more|than
2 % (V/V) oxygen.

46-4.4316.5.3 ~Pressurized enclosure with pressurization by continuous flow,
containment system with less than 21 % (V/V) oxygen and the protective gass is
inert

16-43416 531 Purging test

The enclosure shall be filled with air. Air shall also be injected into the enclosure through the
containment system at a flow rate corresponding to the maximum release rate in a manner
representing the most onerous conditions of release, taking into account the position, number
and nature of the releases and their proximity to potentially ignition-capable—apparatus
equipment that is outside the dilution area.

The supply of protective gas shall then be turned on at the minimum purging flow rate
specified by the manufacturer.

The time taken until there is no sample point where there is an oxygen concentration
exceeding that specified in A.3 shall be recorded as the measured purging time.
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The minimum purging duration specified by the manufacturer shall be not less than the
measured purging time.

46-4-3-216.5.3.2 Dilution test

Immediately after the purging test specified in—46-4-3-+ 16.5.3.1, the supply of the protective
gas shall be adjusted to the minimum flow rate specified by the manufacturer, the oxygen flow
rate from the containment system being maintained at that specified in-16-4-3-4 16.5.3.1.

The oxygen concentration measured over a period of time not less than 30 min shall not
exceed the concentration as specified in A.3.

A qupntity of air containing an equivalent quantity of oxygen to that within the containment
systgm shall then be released into the pressurized enclosure from the containment syistem
together with a release of air in accordance with 12.3.

Durirlg the period of release, the concentration of oxygen in the vicinity of potentially ignjtion-
capaple-apparatus equipment, that is outside the dilution area, shall notoexceed 1,5 times the
oxygen concentration specified in A.3 and shall, in a time not greatercthan 30 min, be reduced
below the specified concentration.

NOTE| This test is used to simulate a bulk release equating to a catastrophig failure of the containment systgm.

46-41416.5.4 Pressurized enclosure where the flammable substance is not a liquid,
pressurization by continuous flow and the protective gas is air

46-444-116.5.4.1 Purging test

The fest shall be carried out using the test procedure specified in—16-3-4 16.4.2.

In addition, during the test, the test gas. shall be injected into the pressurized enclgsure
through the containment system at thelmaximum release rate, in a manner representing the
most|/onerous conditions of release, taking into account the position, number and nature gf the
releasses and their proximity to *potentially ignition-capable—apparatus equipment that is
outsifle the dilution area.

The [time taken until there is no sample point where there is a test gas concentration
excegding that specified-in A.2 shall be measured.

If a $econd test is_required, the test shall be repeated using the second test gas and the
purging time recorded as the measured purging time.

The minimum purging duration specified by the manufacturer shall be not less than the
meagured-purging time or the longer of the two measured purging times where two tests are
carriegd out

46-4-4-216.5.4.2 Dilution test

Immediately after the purging test specified in—46-4-4-4 16.5.4.1, the supply of protective gas
shall be adjusted, if necessary, to the minimum dilution flow rate specified by the
manufacturer, the test gas flow rate from the containment system being maintained at that
specified in—16-4-3-4 16.5.3.1.

The test gas concentration measured during a time period of not less than 30 min shall not
exceed that specified in A.2.

A quantity of test gas equivalent to the volume of flammable gas within the containment
system shall then be released into the pressurized enclosure from the containment system
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together with a flow of test gas equivalent to the maximum release of flammable gas in
accordance with 12.3.

During the period of release, the concentration of a test gas in the vicinity of potentially
ignition-capable-apparatus equipment, that is outside the dilution area, shall not exceed twice
the value specified in A.2 and shall be reduced below the specified value within 30 min.

Ifas

econd test is required, the test shall be repeated using the second test gas.

NOTE This test is used to simulate a bulk release equating to a catastrophic failure of the containment system.

e

A ted
main

The

6.6 Verification of minimum overpressure

t shall be made to verify that the pressurization system is capable of opérating
aining an overpressure complying with-~48 7.12 under normal service conditions.

bressure in the enclosure shall be measured at points where leakage*is”likely to o

and g¢specially where the lowest pressure will occur.

Protd

ctive gas shall be supplied to the pressurized enclosure at the minimum overpres

and if necessary, at the minimum flow rate specified by the manufaeturer.

For r
and

16-61

NOTE]

EEs

A tes
spec
systeg
oner

The i

The
spec

ptating electrical machines, the tests shall be carried @ut both with the machine sto
vith it running at its maximum rated speed.

6.7 Tests for an infallible containment system

116.7.1 Overpressure test

t pressure of at least 5 times the maximum-internal-overpressure operating prej
fied for normal service with a‘minimum of 1 000 Pa shall be applied to the contain

m for a period of 2 min + 10-s. The containment system shall be tested under the
bus conditions of rated temperature.

ncrease of the test.pressure should achieve the maximum pressure within 5 s.

fest is considered to be satisfactory if no permanent deformation occurs and the
fied in—16,6:2416.7.2 is passed.

216.752> Infallibility test

and

ccur,

sure,

pped

Esure
ment
most

test
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The containment system shall be flushed and pressurized with pure helium (95,0 % V/V or
higher) to a pressure equal to the maximum operating pressure of the containment system. A
helium leak detector shall then be used to check for leaks. The test is considered satisfactory
if the leak detector does not indicate any leaks.

NOTE Leaks are indicated by a reading higher than the ambient room reading.

46-716.8 Overpressure test for a containment system with a limited release

NOTE This test is carried out on a containment system which has a limited release during normal operation.

servite, with a minimum of 200 Pa, shall be applied to the containment system and

17 Routine tests

17.1| Functional'test

The performance of safety devices provided with the pressurized enclosure shall be verified.

17.2| Keakage test

The leakage of protection gas shall be tested as specified in—46-2 16.3.

17.3 Tests for an infallible containment system

An infallible containment system shall be tested as specified in-46-6 16.7. However, for liquid
systems, it is adequate to check for liquid leaks during the overpressure test in place of the
helium leak test.

17.4 Test for a containment system with a limited release

The containment system shall be tested as specified in—46-% 16.8.
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18 Marking

18.1 Warnings General

In addition to the requirements of IEC 60079-0, the marking shall include the following. Where
warning markings are required by this standard, the text following the word “WARNING” may
be replaced by technically equivalent text. Multiple warnings may be combined into one
equivalent warning.

18.2 Identifying as pressurized

The pressurized enclosure shall be marked "WARNING — PRESSURIZED ENCLOSURE’.

18.3| Supplementary marking
The following supplementary information shall also be marked as appropriate:

a) the-type-ofprotectionpx—py-orpz Level of Protection “pxb”, “pyb”, or “pzc”;

b) inimum quantity of protective gas required to purge the enclosuré 'specified by
—| minimum purging flow rate of protective gas; and

—| minimum purging duration; and

—| minimum additional purging duration per unit volume of additional ducting (where
appropriate);

NOTE 1 It is typically the responsibility of the user to~increase the quantity of protective gas to gnsure
purging of the ducts.

NOTEl2 For-typepz-and-typepy Level of Proteetion “pzc” and Level of Protection “pyb’, the
minimum pressure may be used in place of the“flow rate if the pressure is a positive indicfation
of the¢ correct flow (see-#~+7 7.8 c).

c) type of protective gas if other thanair;

d) inimum and maximum overpressure;

e) minimum flow rate of protective gas;

f) inimum and maximum supply pressure to the pressurization system;
g) the maximum leakage'rate from the pressurized enclosure;

h) a| special temperature or range of temperatures for the protective gas at the inlet tp the
pressurized enclosure when specified by the manufacturer;

i) the point of/points at which the pressure is to be monitored unless this is indicated ih the
relevant.documentation.

18.4| Internal source of release

Pressurized enclosures with a containment system shall additionally be marked with the
following, as appropriate:

a) the maximum inlet pressure to the containment system;

b) the maximum flow rate into the containment system;

c) a restriction that the flammable substance oxygen concentration—must shall not exceed
2 %;

d) arestriction that the flammable substance shall not have a UEFL higher than 80 %.
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18.5

Static pressurization

Pressurized enclosures protected by static pressurization shall be marked:

WARNING — THIS ENCLOSURE IS PROTECTED BY STATIC PRESSURIZATION. THIS
ENCLOSURE SHALL BE FILLED ONLY IN A NON-HAZARDOUS AREA ACCORDING TO
THE MANUFACTURER’S INSTRUCTIONS

18.6

Pressurization systems

A pressurization system with a separate certificate is marked as associated—apparatus

pres\ urizatiaon qulipmﬂht.
B e e e
When a pressurization system with a separate certificate is marked for-igstallation |in a
hazafdous area, the symbol “’[p]” shall be included in the “Ex matking”. When a
presgurization with a separate certificate is marked for installation on}y i a non-hazandous
area/ the “Ex marking” shall be “[Ex p]”.
NOTE| Markings “[p]” and “[Ex p]” do not appear in IEC 60079-0, Ed. 6 or earlier:
18.7 | Warnings required in other clauses
Table 6 — Text of warning,markings
Clapyise or Recommended warning (Similar wording is permitted)
subglause
5.3.4 WARNING - DO NOT OPEN WHEN AN EXRPLOSIVE ATMOSPHERE-MAY-BE |S PRESENT
++ 1.8 c) WARNING — POWER SHALL NOT BERESTORED AFTER ENCLOSURE HAS BEEN OPENED
UNTIL ENCLOSURE HAS BEEN PURGED FOR ___MINUTES AT A FLOW RATE OF
7.9 WARNING — POWER SHALL NO@¥BE RESTORED AFTER THE ENCLOSURE HAS BEEN
OPENED UNTIL COMBUSTIBLE DUST ACCUMULATIONS WITHIN THE ENCLOSURE HAVE|
BEEN REMOVED
+91.11d) WARNING - PROTECTIVE GAS SUPPLY VALVE — FOLLOW INSTRUCTIONS BEFORE
CLOSING
15 WARNING - DO°NOT OPEN ANY DOOR OR COVER FOR xxx MINUTES AFTER REMOVING
POWER
G.7. WARNING\-BATTERIES ARE LOCATED INSIDE THIS ENCLOSURE. DO NOT OPEN WHEN AN
EXPLQOSWE ATMOSPHERE IS PRESENT
G.7 WARNING — THIS PRESSURIZED ENCLOSURE CONTAINS A BATTERY WHICH REMAINS
CONNECTED AFTER THE EXTERNAL POWER HAS BEEN ISOLATED. CONSIDERATION
SHOULD BE GIVEN TO THE REMOVAL OF THE BATTERY IF THE ENCLOSURE IS TO REMAIN
UNPROTECTED BY EX P FOR A SIGNIFICANT TIME
G.7. WARNING - BATTERIES IN THIS PRESSURIZED ENCLOSURE REQUIRE ROUTINE
MAIMTEOMANMOLD O INNIOTDILIOTIANO
H.3.1 WARNING — BATTERIES ARE LOCATED INSIDE THIS ENCLOSURE. DO NOT OPEN WHEN AN
EXPLOSIVE ATMOSPHERE IS PRESENT
H.3.2 WARNING — THIS PRESSURIZED ENCLOSURE CONTAINS A BATTERY WHICH REMAINS
CONNECTED AFTER THE EXTERNAL POWER HAS BEEN ISOLATED. CONSIDERATION
SHOULD BE GIVEN TO THE REMOVAL OF THE BATTERY IF THE ENCLOSURE IS TO REMAIN
UNPROTECTED BY EX P FOR A SIGNIFICANT TIME
H.3.3 WARNING - BATTERIES IN THIS PRESSURIZED ENCLOSURE REQUIRE ROUTINE
MAINTENANCE. SEE INSTRUCTIONS
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18.8 Overpressure limited by user

When instructions require the user to limit the pressure, the maximum operating pressure
shall be marked on the enclosure. The instructions shall contain either of the following:

a)

b)

Compliance is checked by inspection of the instructions and markings.

18.9| Inert gas

Pressurized enclosures using inert gas as the protective gas shall be marked @as follows:

19

In addition to the instructions required by IEC 600790,

NOTE]| It is the responsibility of the user to determine what is an appropriate manner for removing the comb
dust.

Annex D provides recommendations with respect to pressurization.

WARNING - THIS ENCLOSURE CONTAINS INERT GASAAND MAY BE
ASPHYXIATION HAZARD. THIS ENCLOSURE ALSO CONTAINS A FLAMMABLE
SUBSTANCE THAT MAY BE WITHIN THE FLAMMABLE LINHFS WHEN EXPOSED TO
A

requirements for the user to install a protective gas supply that will not exceed the

maximum operating pressure of the enclosure under single-fault conditions. The
should be self-revealing. Protection can be either with a redundant regulator or wit
external pressure relief valve that is capable of handling the maximum flow rate; or

fault
h an

requirements for the user to use only a blower system and not compressed air for the

protective gas supply.

IR.

Instructions

—

He protective gas and any alternative permitted shall be specified;

instructions for Group Ill equipment shallddentify the need to remove the combustible
i an appropriate manner before restoring power.

AN

dust

Iistible
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A1

Annex A
(normative)

Purging and dilution tests

General

The internal atmosphere of the pressurized enclosure shall be tested at different points where
it is considered that the test gas is most likely to persist and in the vicinity of potentially

igni

The gas concentration at the test points shall be analysed or measured throughout’th€ p
of the test(s). For example, the pressurized enclosure may be fitted with a number of g
bore |tubes, the open ends of which shall be located inside the pressurized enclosure 3
sampling points.

If thg test consists of taking samples, the quantities taken should not 'significantly influ

the

If ne¢essary, apertures in the pressurized enclosure may be claséed to enable the pressu
enclgsure to be filled with the specified test gas, provided they are re-opened for the pu
and dlilution tests.

Whete air is used as the protective gas the test method/shall be as follows:

NOTE| Generalhy Test'gases should be non-flammable and non-toxic.

A.2 | Criteriayfor compliance where the protective gas is air

The ¢onceniration of test gas at the sample points after purging and applicable dilution

not

ti'\n canabla annaratiic caniinmant that 1c Aantcida thg narmaal dilutian graqg
R-Capaotro—=ppatatt S e et S-S Hae—+tH e RoHar—ahutHeH—<a+eda-

tgst.

when required for specific applications, testsymay be carried out for specific flam
gpses and vapours. In this case the flammable gases shall be specified and test ga
chosen having densities within +10 % of<the heaviest and lightest gas specified;

i the case of a single specified gas; 'a single test shall be carried out with a tes
having a density within £10 % of the specified gas;

when it is required to cover alkflammable gases, two tests shall be carried out. Ong
shall be made to cover lighter-than-air gases using helium as the test gas. The se

the test gas.

eriod
mall-
t the

ence

rized
rging

gas

test
cond

tgst shall be made to cover heavier-than-air gases using either argon or carbon dioxide as

shall

elxceed the following values:

where test(s) were conducted for specific flammable gases, a value equivalent to 25
the most onerous LEFL;

where one specific flammable gas is covered, a value equivalent to 25 % of its LEFL;

% of

where all flammable gases are covered, 1 % for the helium test and 0,25 % for the argon

or carbon dioxide test.

NOTE These values correspond approximately to 25 % of the LEFL for light and heavy flammable gases
respectively.

A.3 Criteria for compliance where the protective gas is inert

Where the protective gas is inert, the concentration of oxygen after purging and applicable
dilution shall not exceed 2 % (V/V).
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Annex B
(informative)

Examples of functional sequence diagram

IEC 60079-2:2014 RLV © 2014

Table B.1 gives an example of information to be provided by the manufacturer for a simple

control system for a pressurized enclosure with leakage compensation.

Table B.1 — Truth table of a leakage-compensation

purge control system

50 S1 S2 S3 MOP XOP PFLO PTIIVI

1 0 0 0 0 1 0 1

1 0 0 0 0 0 0 1

1 0 0 0 1 1 1 0

1 0 0 0 1 1 0 1

1 0 0 0 1 1 1 1

1 0 0 0 0 1 1 1

1 0 0 0 0 0 1 1

1 0 0 0 1 1 0 0

1 0 0 0 0 1 0 0

1 0 0 0 0 0 0 0

1 0 0 0 0 0 1 0

1 0 0 0 0 1 1 0

0 1 0 0 1 0 0 0

0 0 1 0 1 0 1 0

0 0 0 1 1 0 0 1

0 0 0 1 1 0 1 1
Figuje B.1 demonstrates a.state diagram of a leakage-compensation purge control system.

Figure B.1 — State diagram of a leakage-compensation

purge control system
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LEAKAGE-COMPENSATION LOGICAL DEFINITIONS

Exceeds maximum overpressure = [XOP]
Overpressure > 50 Pa (25 Pa forpz Level of Protection “pzc”) = [MOP]

Purge flow > minimum = [PFLO]

Purge time incomplete = [PTIM]

Purge time complete = [PTIM]

Initipl state = SO

[MQP] & [XOP]& [PFLO] & [PTIM]= S1 Minimum conditions to start purge
[MQP] & [XOP] & [PFLO] & [PTIM]= S2 Purging

[MQP] & [XOP] & [PTIM] = S3 Purging complete, power cennected

Each| state of the system is defined in response .10 the inputs of the monitoring devices| The
statep are unique. Transitions between states are only allowed along paths defined by the
arrows and in the direction of the arrows..The logical conditions for the occupation of jeach
state| are uniquely defined by Boolean logical expressions. All possible combinations of jinput
cond|tions are shown in the table. Qther systems with more monitoring devices cap be
descfibed by this method provided each operational state is uniquely defined by its inputs|.
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Annex C
(informative)

Examples of the changes in pressure in ducts and enclosures

Figures C.1 to C.4 show examples of the changes in pressure in ducts and enclosures.

NOTE In the figures, examples are shown where the overpressure is maintained by a fan. This can however also
be provided by other means, for example, by feeding air from compressed air cylinders, compressors, etc. In such
cases, there would be different pressure drops up to the enclosure entry.

2 3 2 4 2 5

|
1\ l /7

9
Pa Pq
'-\__..‘..__
50 i v o, . e e s i I A o
R s Dbt N s S22
14 10
IEC
Key
P, FRressure of the protective gas_(determined by the flow resistance through the ducting, the parts witlin the
enclosure and in certain cases'through a choke)
1 Protective gas inlet (in a non-hazardous area) 7  Protective gas outlet
2 Ducting 8 (Not used on this diagram)
3 FKan 9 Overpressure
4 Enclosure 10 Internal pressure
5 Choke (where/required to maintain the overpressure) 11 External pressure
6 (Not used.on this diagram)

Figure C.1 a) — Protective gas outlet without a spark and particle barrier



https://iecnorm.com/api/?name=690cbe0354b559ef74782294aa9075fb

IEC 60079-2:2014 RLV © 2014 - 53 -

Key
P4

® T

-

Pr
DJ
F4
En
CH
(N

o 0 A W N

(510 Jf EPRRPREPREG. 1) RS g S . h‘_..
[0 L p——— T I L T T p—— - -

IEC

essure of the protective gas (determined by the flow resistance through the ducting, the parts with

closure and in certain cases through a choke and spark and particle barrier)
btective gas inlet (in a non-hazardous area) 7 Protective gas outlet
cting 8 Spark and particle barrier
n 9 “Overpressure

closure 10 Internal pressure

oke (where required to maintain the overpressure) 11 External pressure

bt used on this diagram)

Figure C.1 b) — Protective gas outlet with a spark and particle barrier

Figure C.1 — Protective gas outlet

in the
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9
Pa Py 10
pd
(10 Jy SRR 1 IS R
0 b === —— -;< ——————————————
11
IEC
Key
P, Pfessure of the protective gas (almost constant)
1 Hrotective gas inlet (in a non-hazardous area) 7 Protective, gasvoutlet
2 Ducting 8 (Not used bn this diagram)
3 Han 9 Overpressure
4  Hnclosure 10 Internal pressure
5 (Not used on this diagram) 11 External pressure
6 Qutlet valve

Figure C.2 — Pressurized enclosures with leakage compensation,
enclosures, without moving parts
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IEC

Key

P, Prgssure of the protective gas (determined by the flow resistance-of the internal parts, and influenced between
A,|B and C by the internal cooling fan)

1 Prptective gas inlet (in a non-hazardous area) 7 . Rrotective gas outlet

2 Dgcting 8" (Not used on this diagram)
3 Fan 9 Overpressure

4  Enclosure 10 Internal pressure

5 (Npt used on this diagram) 11 External pressure

6 Odtlet valve

Figure C.3 — Pressurized enclosures with leakage compensation,
rotating electrical machine with an internal cooling fan

Pressure at every point‘where leakage can occur is above the minimum of 50 Pa for-tyge-px
Leve| of Protection {pxb”.

NOTEl Care shiould be taken in the application of pressurization to motors having an inteqnally
enclgsed coogling circuit in which circulation is assisted by an internal fan, since the effect of
such|fans~may be to produce a negative pressure in parts of the casing with consequent risk
of inpréss”of the external atmosphere. Any proposal to pressurize an internally ventilated
motot_should be submitted to the manufacturer of the maotor
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11 IEC
Key
P, Pfessure of protective gas (determined by the flow resistanee of the internal parts and by the uppermost
of pressure of the external air)
P Pfessure of the external air, caused by the external copling fan
1 Prptective gas inlet (in a non-hazardous area) 7 Protective gas outlet
2 Dgcting 8 (Not used on this diagram)
3 Fan 9 (Not used on this diagram)
4  Enclosure 10 Internal pressure
5 (Npt used on this diagram) 11 External pressure
6 Odtlet valve

Figure C.4 < Pressurized enclosure with a leakage compensation,
rotating electrical machine with an external cooling fan

value
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Annex D
(informative)

Information to be provided to the user

D.1 General

It is essential for safety that information about proper installation of the pressurization system
be provided to the user.

Spedific issues that the manufacturer should address as appropriate are as follows in~Clause
D.2 tp Clause D.6 inclusive.

D.2 | Ducting of protective gas

D.2.1 Location of inlet

Except for cylinder-supplied gases and some Group | applicatiens} the point at which the
protective gas enters the supply duct(s) should be situated in a non=hazardous area.

Congideration should be given to minimizing the migration of flammable gases or combustible
dustgd from the hazardous area to the non-hazardous arga upon loss of pressurization.

For Group | applications where the protective gas_enters the supply ducts from a hazardous
area/ the following precautions should be taken:
a) tyo independent firedamp detectors should be fitted at the discharge side of the fan or
bmpressor, each arranged to automatically disconnect the electricity supply tq the
ressurized enclosure if the concentration of firedamp exceeds 10 % of the lower
plosive limit;

O T O =

b) the time taken to achieve automatic disconnection should not be greater than one half the
tfansit time for the protective gas to flow from the detection point to the pressurized
enclosure;

c) in the event of automatic disconnection, the pressurized enclosure should be repyrged
before the electricity* supply is restored. The purging time should not start until the
firedamp concentration at the source of protective gas falls below 10 % of the lower
ekplosive limit

D.2. Ducting between pressurized enclosure and inlet

The intake ducting to a compressor should not normally pass through a hazardous area.

If the compressor intake Tine passes through a hazardous area, it should be consfructed of
non-combustible material and protected against mechanical damage and corrosion.

Adequate precautions should be taken to ensure that the ducting is free from leaks in case
the internal pressure is below that of the external atmosphere (see Annex C). Additional
protective measures, for example, combustible gas detectors, should be considered to ensure
that the ducting is free of flammable concentrations of gas or vapour.

D.2.3 Outlets for protective gas

Ducts for exhausting the protective gas should preferably have their outlets in an area which
would, apart from the area in close proximity to the outlets, be non-hazardous, unless spark
and particle barriers have been provided by the manufacturer or added by the user.
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Additional purge time to account for ducting

The purge duration should be increased by the time necessary to purge the free volume of
those associated ducts which are not part of the equipment by at least five times their volume
at the minimum flow rate specified by the manufacturer.

D.2.5

Temperature of protective gas at the inlet

If necessary, measures should be taken to avoid condensation and freezing.

D.3 —Power for protective gas supply

The ¢lectrical power for the protective gas supply (blower, compressor, etc.) should.bé ¢

takern
(e.g.

D.4

If the

removed to a non-hazardous area before refilling.

D.5

The maximum pressure and flow of the flammablé/substance into the containment sy

shou

Addillional precautions may be necessary if ‘@n-explosive mixture may possibly form due

pene

Adeq
damdg
such
the p

A flo
coulg

Addifional précautions may be necessary if the abnormal release may adversely affec

exter

from a separate power source or taken from the supply side of the electrical iso
disconnector) for the pressurized enclosure.

Static pressurization

overpressure falls below the minimum specified, the pressurized enclosure shou

Enclosures with a containment system

d not exceed the ratings specified by the manufacturer.

ration into the containment system.

uate precautions should be taken to prevent adverse operating conditions that
ge the containment system. The description documents should explain these cond
as vibration, thermal shockand maintenance operations when doors or access cove
ressurized enclosure are open.

v switch may be required to stop the flow of the flammable substance, for examplg

nal area classification.

Condideration i i i ammable mixture due

possibilit of air netrtion into the Cotainment system ad te resultng ddit
precautions that may be necessary.

D.6

Enclosure maximum overpressure

The user should limit the pressure as specified by the manufacturer.

ither
ator,

d be

stem

o air

may
tions
rs of

, if it

be ignited by a\hot internal surface and the positive internal pressure is relied uppn to
prevent release from-the containment system.

t the

D the
ional
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E.1

Annex E
(normative)

Classification of the type of release within enclosures

General

The consequences of a release of flammable substances within an enclosure are more severe
than a srm|Iar release in free a|r A temporary leak inside an enclosure will build up flammable

Beca
“abn

In all

E.2

The

E.3

A co

comprises metallic pipes, tubes or elements suech as Bourdon tubes, bellows or spirals,

jointg not subject to disconnection during routine maintenance and made with pipe thr¢ads,

weld
norm

Rota
not s

E.4

Systems which canhot meet the requirements for "no normal release" shall be consider

have

routime maintenance. Such joints shall be clearly identified.

Cont
such
joints

use of thls it is necessary to assign greater |mportance to normal release’
brmal release” than for a release in open air.

No normal release, no abnormal release

No normal release, limited abnormal release

htainment system which does not meet therequirements for infallible containmen

ng, eutectic methods, or metallic compression fittings shall be considered to hav
lal release but limited abnormal release.

ing or sliding joints, flanged joints, elastomeric seals and non-metallic flexible tubin
atisfy this criterion.

Limited normal.release

a limited normal release. This includes containment systems with joints subje

cases, devices shall be fitted to limit the flow of flammable substances from the contain-
ment|system into the pressurized enclosure. Only limited releases are permitted.

containment system meets the design requirements in 12.2 and the test requirements
in-4616 16.7 for infallible containment.

and
with

e no

g do

ed to
ct to

binment systems whose construction comprises non- metallic pipes tubes or eIe

Enclosures having a flame in normal operation shall be assessed with the flame extinguished.
It shall be assumed that extinguishing of the flame is a normal occurrence and that the
equipment shall be classified as having a normal release unless devices are fitted to stop the
flow of flammable gas or vapour automatically upon flame extinction.
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Annex F
(informative)

Examples for the use of the dilution area concept

1 2 3

7 5
IEC
Key
1 Ndgminal boundary of dilution area 5 «Rirge outlet
2 Inlet of flammable material 6 * Partition to enclose ICAE
3 Ogtlet of flammable material 7 Purge inlet
4 Arga of dilution testing

By enclosing ignition-capable-apparatus(1CA) equipment (shown as ICA in Figures F.1 tg
within an inner enclosure _or. through the use of partitions, it can be demonstrated by a si

test
exten

ICAH.

Figure F.1 — Diagram 'showing the use of the dilution area
concept to simplify.the purge and dilution test requirements

F.3)

mple

hat the ICAE does=not lie within a dilution area. It is not necessary to determing the
t of the dilution ‘area, merely to determine that the dilution area does not extend tp the
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5
4
IEC
Key
1 Infernal partition 4 Purge outlet
2 Pyrge inlet 5 Location of ICAE ‘
3 Infallible parts of containment system 6 Potential source of selease with nominal dilution area

Figure F.2 — Diagram showing the use of the infallible containment system
concept to simplify the purging and dilutionrequirements around ICAE ‘

Since those parts of the containment system lying within the internal partition mee} the
requirements for infallible containment, the ICAE fshown as ICA in Figures F.1 to F.3) cannot |
be within a dilution area.

RS
g 3
IEC
Key
1 Area of dilution testing 3 Potential source of release with nominal dilution area
2 Purge inlet with inert gas 4 Purge outlet

Figure F.3 — Diagram showing the use of internal partitions around the
potential source of release to simplify the purging and dilution requirements
around ICAE located outside the partitions

Since the dilution area is contained within the internal partition, the ICAE (shown as ICA in
Figures F.1 to F.3) is not within a dilution area.
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G.1

Annex G
(normative)

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

General Requirements

G.1.1 General

Whe
the d

G.1.4

Only
press

G.1.3

Seco

Whe
own
batte

G.1.4

Live

locat
while
enca
obstr
enca
minin

The
chard

h the protected equipment incorporates batteries, suitable precautions shall be«t&
esign of the equipment to prevent the production of explosive gas, sparks or I”lepo

A

Accepted Electrochemical Systems Q

those cells listed in IEC 60079-0 for which an IEC cell standard exi,‘é};s’shall be us

urized enclosures. Cb
S

Secondary cells and secondary batteries @Q
ndary cells and secondary batteries are permitted if: \Q/

e individual cells are sealed cells (either sealed %sﬁ)ght cell or sealed valve-reguy
pll); or

e battery volume does not exceed 1 % of theie%ssurized enclosure internal free vol

e the pressurized enclosure contains mor%s\}han one independent battery, each wi
charging system, only the most onen{@’ case of gas release from one indeper
'y shall be considered. $\

¥
xO
exposed parts of cells, batiéries and their associated protective components, whic
bd in the pressurized eé} ure, shall be provided with protection to at least IP30,

the pressurized enclesure access door(s) or cover(s) are open. Where cells
bsulated, care sh§ be taken to ensure that any pressure relief facilities arg

Mechanical Protection

ucted. The vent gize shall be sufficiently large to prevent dangerous pressurisation ¢
bsulated asse at the most onerous predictable release rate from the batte
hum of one@o for each cell is required.

ancap@ion of cells and batteries shall allow for possible expansion of the cells d

ing
Q/O

en in
[S.

ed in

lated

Lme.

th its
dent

h are
even
are
not
f the
ry. A

uring

41

For t

e purposes of this—stanmdardtheterms—encapsutate —and—encapsutation o ot

conformity to IEC 60079-18.

mply

The physical characteristic of vents will depend upon the type and capacity of the battery
arrangements. The effects of ageing on battery capacity and therefore on the rate of gas
evolution from the battery should also be considered.

Cells

, batteries and their associated protective components shall be securely mounted.
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Electrical Protection by energy limiting circuits.

Assessing as energy limited

The intent of this section is to allow circuits that can be assessed using the principles of
IEC 60079-11 as a guideline.

G.2.2 Protective Components

Except for inherently safe batteries (see G.5), protective components such as a resistor
and/or a fuse shall be provided to establish an energy limited circuit to guard against

with
asse

Protd
techr
testin

o O

rawal of current from a battery greater than the current for which safety hﬂ

bsed.
QY

ctive Components shall conform to the following requirements. The &Eﬁufactt
ical literature is sufficient to verify conformity with these requireme ithout fu

g. .
%
Inverse Voltage

a reverse applied voltage exceeding two thirds of their rated
P|V), (or Repetitive Peak Reverse Voltage (Vrrm) if specified)O

hese diodes shall be capable of withstanding a reverse ge of 400 Vdc with a reV
akage current of < 10 uA at the most extreme conditioi\s f temperature (taking accd
a single fault within the associate circuit).

he maximum forward current (taking accoun @a single fault within the assoc
rcuit) of diodes whose purpose is to preventSthe charging of a primary cell shg
nited e.g. by a fuse or resistor, to a valy\{%ot exceeding 50 % of the manufacty
ted peak forward current. <

uses shall conform to IEC 60127 (an rt) as follows:

he voltage to be used when assggsing a fuse depends upon the maximum volta
hich it can be subjected plus to‘I‘érances. In the case of a battery supplied voltagd
bltage to be considered shall-be the nominal voltage defined in the appropriate
andard for the electrochqr@}:al system used.

ssumed to flow continuously. The fuse time-current characteristics shall ensure thg
pnsient ratings o ected components are not exceeded.

urrent limiting ('e} stors shall be one of the following types and may be used at up t
irds of the @oufacturer’s rating:

film ty,

iodes used to prevent charging or reverse charging of primary c;ﬂ\g)hall not be exposed

een

rer's
rther

erse
unt

iated
Il be
rer’s

e to
, the
IEC

here a fuse is used ton}\otect a battery, 1,7 In (nominal current rating of fuse) shall be

t the

b two

A

\Pr:.d A + | bagoeid oAl ot ilo, A

HP=Y o oo 1o H=Y AL H H H rorto varad b o atin o af
IMMTU TTOoTolUTO do UoTU ITT TTyVTTu aAltu olfimidrl LiTvuito LUVETTU Vy d LUAtliltlty LUTITUI

to IEC 60079-11 or encapsulated in accordance with IEC 60079-11.
Current Limiting Resistor shall be considered as failing only to an open circuit.

e Other components shall conform to the appropriate requirements of IEC 60079-11.

G.2.3 Preventing excessive gas pressure

Means to prevent the build-up of excessive gas pressure shall be provided:

d) u

e) u

nder reverse charge, e.g. shunt diodes fitted across each cell of a battery;
nder excessive discharge rates, e.g. a fuse fitted in series with the battery;

fming

f) for secondary batteries, under excessive charge rates, e.g. a charger designed to limit the

c

harging conditions to those recommended by the manufacturer.
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G.3 Additional requirements for Primary batteries

G.3.1 Prevention of reverse charging.

No additional protection need be fitted to prevent the release of electrolytic gas by polarity
reversal, or reverse charging of a cell by other cells in the same battery is required if:

e a capacity of 1,5 Ah or less (at a 1 h discharge rate); and
e avolume less than 1 % of the free volume of the enclosure;

or if the battery manufacturer confirms that the cells are electro-chemically balanced, and at
the ejnd of discharge the internal resistance of an individual cell will exceed 25 kQ. A

Y
Thesg relaxations should not be interpreted as allowing the release of electrolg‘g@as from
such|cells. N

P
If a primary battery contains 3 or more cells in series, one or more compo s, shall be fitted
to pr¢vent gas generation within an expired cell by reverse charging (s,e\@_)’fgure G.1).

&
¢4« 3
‘\\ -Ve
A LS
\\ IEC
QO
Figure G.1 - Rev%@charging protection

+Ve

For this protective arrangement to be\ﬁﬁctive, the forward voltage drop across each dliode
used|to prevent reverse charging of acell shall not exceed the safe reverse charge voltage of
that ¢ell. Silicon diodes are consid‘e@d suitable to meet this requirement.

O
G.3.2 Prevention of aco@}htal charging of primary batteries

.

Whete there is more th ne battery or another voltage source in the equipment, and thgre is
the pgossibility of int nnection, protective components such as blocking diodes shdll be
provided to prev$ arging currents passing into primary batteries.
At lepst two&ally connected devices shall be provided such as to limit the chargipg of
primary b es, even under single fault conditions, to a level not exceeding 10 pA for to
2/3r s%fdﬁb t specified by the battery manufacturer, whichever is the lower (e.g.2 diodeqd or a

diod a resistor (see Figure G.2).

+Ve H II }I }I_H_‘Ve

Figure G.2 — Accidental charging protection

The battery should be connected between the protective components to reduce the risk of a
single fault causing both protective components to be short circuited.
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G.4 Additional requirements for secondary batteries

G.4.1 Charging of secondary batteries inside the pressurized housing

Where batteries are to be charged whilst inside the pressurized enclosure, the charging
conditions shall be fully specified and protective components shall be fitted to ensure that
these conditions are not exceeded.

Where batteries are used having a capacity of 1,5 Ah or less, and a volume less than 1 % of
the free volume of the enclosure, no additional protective component(s) needs to be fitted to
the battery to prevent the release of electrolytic gas by recharging currents.

ygas

Thesg relaxations should not be interpreted as allowing the release of eIectrontiQ~

such|cells.
,\b‘

NOTE| The above effectively limits the use of cells (or batteries) not fitted with a protectiv %ponent, to|those
types |commonly known as “button type cells” used, for example to retain memory on mﬁg mmable eleg¢tronic
circuitp. ,

from

Whefe batteries are to be removed from the pressurized en%%%re for charging] the
manyfacturer’s requirements for correct charging apply. ©

Whefe the consequences of deep discharging may, during\%fﬂbsequent charging, result in
eithef the increased release of electrolytic gas and/or intefnal mechanical damage, a dgvice
or dgvices shall be provided to prevent deep discharginQ

Suita]‘ble precautions shall be taken to prevent i égrrect assembly (e.g. plugs and sogkets
whiclp are polarized or that are clearly marked tc\i&icate correct assembly).

7
Whefe plugs and sockets are used, provi Péﬂ\shall be made to open the circuit safely before
plugq are disconnected.
)
Q\

The position of the battery within ,t\l@ pressurized enclosure shall be chosen with due rggard
to the¢ location of ignition-capablq.equipment and to allow for the free diffusion of the released
gasep throughout the enclossks& Ignition-capable equipment shall not be located in an|area
subjgct to the gas releaseq @m the battery.

-

G.5 | Specific re&)@ements for Inherently Safe (IhS) cells and batteries

An IHS battery@primary battery in which the following conditions are met:

o the in@al resistance of the battery limits the short-circuit current from the battery| to a

val t exceeding that tabulated in Permitted short-circuit current corresponding tp the
vnﬁ?g{e and the equipment group tabulated in IEC 60079-11 based upon the maximum
open circuit voltage of the battery and

e the maximum temperature of the external surface of the battery does not exceed the
maximum surface temperature for the stated Temperature Class for the equipment,
referred to the local ambient temperature when the battery is short-circuited by a
conductor of negligible resistance compared with the internal resistance of the battery.
The resistance of the short-circuit is considered to be negligible when it is not greater than
one-tenth of the internal resistance of the battery.

It is not necessary to consider faults within an IhS cell, except when more than two cells are
connected to form a battery in which case reverse charging shall be prevented.

IhS batteries may be formed by the interconnection of IhS cells if the internal resistance of the
battery limits the maximum value of the short-circuit current to a value not exceeding the
value tabulated in Permitted short-circuit current corresponding to the voltage and the
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equipment group tabulated in IEC 60079-11 based upon the maximum open circuit voltage of

the b

attery.

The nature of the circuit to which the IhS battery may be connected is specified in G.6.

To facilitate the correct replacement of Inherently Safe batteries the essential parameters
shall be marked adjacent to the battery and in the instructions, (e.g. Type, nominal voltage
and minimum internal resistance etc.)

G.6

G.6.1

For t
cons

The
comy
shall
IEC ¢

G.6.2

For t
the
provi
discd
e it
e it
o |t

he purpose of this clause, equipment is con ?ed to be connected to the battery u
battery is connected to the equipment after purging has been completed

nnection or isolation meets the followihg requirements:

is disconnected by suitably rated&g’ntacts; or
is isolated by a suitably rated\@to-isolating device; or

is isolated by a suitablyc\#[ed double wound transformer capable of withstandin
sulation test between g}hings of 5 times the battery maximum open circuit voltagdg
minimum of 500 Vac RMS for at least 60 seconds;

sconnected ¢ nents and associated circuits is as specified in the creepage]

hd the creepag@ stance and clearance between the battery and the isolatg
earance table i IEC 60079-11 using the ia or ib columns.

b (t'g% is protected by Intrinsic Safety to IEC 60079-11 or is inherently safe an

Int@ﬁ:ally safe battery or inherently safe battery used with “Ex” equipmelnt

o be

idual
ment
n in

Equipment located inside a pressurized enclosure connected to a battery
which is also located inside the pressurized enclosure and not Q
disconnected in the event of loss of pressurization Qy
™
General
Q\
he purpose of evaluation and test of the circuit connected to the battefly//, e voltage
dered is the Maximum Open Circuit Voltage. /\%/
Temperature Class of the equipment shall take into account t rface area of indiV
onents comprising the equipment connected to the battery. Ffhe method of assess
be either by test, or by the use of small compo@/ temperature evaluatid
0079-0. ;\\
O
Circuit Isolation O<<

hless
and

sion is made for the disconnection o&@ battery on pressure or flow failure andl the

g an
with

d or
and

il the
or is

If the

conng equipment is protected by one of the types of protection listed in IEC 60079-0
assesSsed—as simpte apparatus as defimed—m EC 66675+t —there—are o —=addi
requirements.

G.6.4 Intrinsically Safe or Inherently Safe battery with non-"Ex" equipment.

ional

When an intrinsically safe or an inherently safe battery located inside the pressurized
enclosure is intended to be connected to non-"Ex" equipment before purging has been
completed, and/or intended to remain connected to the equipment during the absence of
pressure (and flow if specified), the following additional requirements apply to the connected
equipment:

Either:

g) The following conditions shall be satisfied:
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— maximum open circuit voltage of the battery and associated circuits does not exceed
6V;

— the short circuit current from the battery shall not exceed 2 A. This may be achieved by
the internal resistance of the battery alone or be limited to this value by the addition of
an external current limiting resistor mounted as close as possible to the battery and
conforming to the requirements of G.2.1;

— the total aggregate circuit capacitance, including tolerances, does not exceed 1000 pF;

— the total aggregate circuit inductance, including tolerances, does not exceed the value
for L given by the following formula:

L=Z—2e Q

: 3
where: r\b‘
L is the permitted inductance in pH (19
I is the available short circuit current in A q’

%/
e is the ignition energy for a given Equipment Group in pnd Q/\

Equipment Group Ignition enera@
Ic 40 uJ\
IIB 168§{J

7
the pressurised enclosure shall be§’é\$ed in accordance with G.7 and the follqwing
bnditions shall be satisfied: N2

[e]

—| the maximum open circuit 6(}'%98 of the battery and associated circuits does not
exceed 6 V; R\

—| the short circuit curren@\gll be limited to 2 A;

—| the effective capag&hce remaining connected to the battery, as determinefd by
examination of t ircuit does not exceed 1 000 uF;

Protective ccz:};@nents, e.g. resistors, associated with the capacitance and confofiming
to the requirements for similar components in G.2.1 may be taken into account in
determi@_ he effective capacitance by the use IEC 60079-11 with a factor of sfafety
of 1,0;

- th foective inductance remaining connected to the battery, as determinefl by
eg)nination of the circuit does not exceed the values given for L shown above.

Rrote e—CompeReRtsS—eg—+€ ors—assoctated—with—thetrduectaree—and ming
to the requirements for similar components in G.2.1 may be taken into account in
determining the effective inductance by the use of IEC 60079-11 with a factor of safety
of 1,0.

or

where the sources voltage is greater than 6 V or the short circuit current is greater than
2 A, the connected equipment shall be assessed according IEC 60079-11 category 'ib";

or

a cell embedded within a solid state electronic component (e.g. a Lithium cell within an
integrated circuit) is permitted if the following criteria are met:

— the cell shall be Inherently Safe; and
— no external voltage shall be detectable; and
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— the internal capacitance and inductance of the solid state electronic component as
declared by the manufacturer shall not exceed the values given in a)) above.

Since the cell voltage is not externally detectable the short circuit test in conformity with
the requirements of G.5 may be carried out by assessment.

G.7 Supplementary marking and constructional requirements for pressurized
enclosures containing one or more cells or batteries

G.71 General

Doorp and covers of pressurized enclosure may only be openable by the use of a toolo.kl ey.

Q}/

Enclgsures shall be marked as follows, or equivalent: '\b‘
"\WARNING - BATTERIES ARE LOCATED INSIDE THIS ENCLOSURE NOT QPEN
WHEN AN EXPLOSIVE ATMOSPHERE IS PRESENT". ('1/

s/

G.7.4 Battery removal warning Q/\cb

Whefe required by G.6.4 b) the enclosure shall be marked with &w)&bollowing or equivalent:

WARNING - This pressurized enclosure contains a battev@o*/hich remains connected|after
the external power has been isolated. Consideration uld be given to the safe removal
of the battery if the enclosure is to remain unprotect@ y Ex p for a significant time.

G.7.3 Batteries requiring routine maintenancéz

N
The ¢nclosure shall be marked: S\\}

%
"\WVARNING - Batteries in this Pressuﬂ@d Enclosure require routine maintenance.| See
rlstructions”. $
A\g
G.8 | Type tests xO
o
G.8.1 Voltage C)\

.

For temperature testing@rposes the voltage to be used is the battery nominal voltage.

G.8.2 Short ci cGPt test for an Inherently Safe Cell or Battery

A ney cell or ry shall have a short circuit applied and the following shall be monitoref:

° cmec’l}%wing in the circuit, and

° tke@mperature of the outer surface of the cell or battery to which any external explpsive
atmosphere will have access when the pressurized enclosure door 1S open.

The maximum current shall not exceed the value given in G.5.
The maximum temperature shall not exceed the temperature class of the equipment.
The cell or battery shall not distort, explode, or emit smoke.

G.8.3 Full load test for other than Inherently safe batteries

A new primary battery, or a fully charged secondary battery, shall be connected to the load it
will supply in normal service. The case temperature shall not exceed the temperature class of
the equipment or the maximum temperature permitted by the manufacturer of the battery,
whichever is lower.
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Annex H
(normative)

Internal Cells and Batteries for
Level of Protection “pzc”

General Requirements

General

2014

Whe
the d

H.1.2

Only
press

H.1.3
Seco
- T

c
- T

v
Whe
own

battefy shall be considered.

H.1.4

Whe
are

press
from

The
charg

For t

confqr.

h the protected equipment incorporates batteries, suitable precautions shall be«t&

esign of the equipment to prevent the production of explosive gas, sparks or thspo
Accepted Electrochemical Systems Q
those cells listed in IEC 60079-0 for which an IEC cell standard ex@; shall be us
urized enclosures. 0%
S
Secondary cells and secondary batteries @Q

ndary cells and secondary batteries are permitted if: \Q/

%

he individual cells are sealed cells (either sealed gas<bight cell or sealed valve-regu
ll); or %

he battery volume does not exceed 1 % Kthe pressurized enclosure internal

blume. S\&

e the pressurized enclosure contains {@e than one independent battery, each wi

charging system, only the most on s case of gas release from one indeper

¥
Mechanical Protection \O

e cells are encapsulat@ﬁére shall be taken to ensure that any pressure relief fac

not obstructed. The

urisation of the engapsulated assembly at the most onerous predictable release
the battery. A m@m of one vent for each cell is required.

encapsulatéi@of cells and batteries shall allow for possible expansion of the cells d
ing. O

he guiposes of this standard the terms "encapsulate" and "encapsulation"” do not
to IEC 60079-18.

en in

ed in

lated

free

th its
dent

lities

nt size shall be sufficiently large to prevent dangegrous

rate

uring

mply

The physical characteristic of vents will depend upon the type and capacity of the battery
arrangements. The effects of ageing on battery capacity and therefore on the rate of gas
evolution from the battery should also be considered.

Cells,

batteries and their associated protective components shall be securely mounted.
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H.2 Equipment located inside a pressurized enclosure connected to a battery

which is also located inside the pressurized enclosure and is not
disconnected when power is removed from the enclosure.

Equipment that is not disconnected shall not have any make/break components unless the
circuit can be assessed as non-ignition-capable using IEC 60079-15 or IEC 60079-11 for

Level of Protection “ic”.

H.3 Supplementary marking and constructional requirements for pressurized

enclosures containing one or more cells or batteries

H.3.1 General

Doorp and covers of pressurized enclosure providing access to the cells or battp\%
be opened by the use of a tool or key. (19

-

«@'{V

Enclgsures shall be marked as follows, or equivalent:

afmosphere IS present".

H.3.2 Battery removal warning \Q/
X
encldsure shall be marked with the following or equiv

the external power has been isolated. Consi

bpttery if the enclosure is to remain un ted by Ex p for a significant time.
y p@&@& y Exp g
H.3.3 Batteries requiring routine tenance
Q\
The ¢nclosure shall be marked: o)

=

structions." C)\

O
D
&

Q}/

Varning — Batteries are located inside this enclosure. Do n@en when an expl

Whefe the cell or battery is not disconnected wh 9essurization is not present
a{!§t:

Warning — This pressurized enclosure cont&iﬁa battery which remains connected
ation should be given to the removal ¢

[VARNING — Batteries in‘\@'s Pressurized Enclosure require routine maintenance.

3

S may

only

Dsive

the

after
f the

See
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization_comj
national electrotechnical committees (IEC National Committees). The object of IEC is")to/pr

end and in addition to other activities, IEC publishes International Standards, Technical/Specific§
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National'‘Committee inte
in [the subject dealt with may participate in this preparatory work. International, governmental and
governmental organizations liaising with the IEC also participate in this preparationy{EC collaborates g
with the International Organization for Standardization (ISO) in accordance with conditions determin|
agfeement between the two organizations.

Thie formal decisions or agreements of IEC on technical matters express, as n€arly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical cdmmittee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N4
Cdmmittees in that sense. While all reasonable efforts are made to’ensure that the technical content
Publications is accurate, IEC cannot be held responsible for’¢he way in which they are used or fq
mipinterpretation by any end user.
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In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publications

trgnsparently to the maximum extent possible in theirynational and regional publications. Any diver
befween any IEC Publication and the corresponding pational or regional publication shall be clearly indica
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, aecess to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

Alllusers should ensure that they have,thé latest edition of this publication.

Nd liability shall attach to IEC or its\directors, employees, servants or agents including individual exper
megmbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Publications.

At{ention is drawn to-the/Normative references cited in this publication. Use of the referenced publicati
indispensable for the.correct application of this publication.

At{ention is drawn-to the possibility that some of the elements of this IEC Publication may be the sub
pafent rights,. IEC-shall not be held responsible for identifying any or all such patent rights.

Interpational " Standard IEC 60079-2 has been prepared by technical committee 31: Expl
atmogpheres.
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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.

The 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
Reviged o show that purgmg 15 not required for exXpiosive aust
atmosgpheres
Levell of Protection “pxb” 3.21 X
Term|and definitions revised to reflect EPL and level of
proteftion
Levell of Protection “pyb” 3.22 X
Term|and definitions revised to reflect EPL and level of
proteftion
Levell of Protection “pzc” 3.23 X
Term|and definitions revised to reflect EPL and level of
proteftion
Lowef Flammable Limit 326 X
Term|and definition revised to agree with 60079-0
Uppef Flammable Limit 3.27 X
Term|and definition revised to agree with 60079-0
Tablgd 1 — Determination of protection level Table 1 X
Reviged to use EPL terminology
Tablgd 2 — Design Criteria based upon level of protection Table 2 X
Reviged to use EPL terminology
Encldsure 5.1 X
Requjrements relaxed for specific designs
Group Il and Group Il pressurized enclosures 5.3.3 X
Text fevised to use EPL terminology
Group Il and Group Il LLevel of Protection “pxb” 5.3.5 X
Addef that warningtalso applies for explosive dust atmospheres
Group Il and Gfoup Ill door and cover warning 5.3.6 X
Addef that-warning also applies for explosive dust atmospheres
Group Ihand Group Il door and cover warning 5.3.6 X
Revised warning from atmosphere "may be present” to “is
present”
Mechanical Strength 5.4 X
Removed reference to 60079-0 by clause number for “X”
condition
Spark 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
Revigedcotummn rabels 10 USe Lever of PTotection termimotogy
Provifler of safety devices 7.3 X
Remqve reference to 60079-0 by clause number for “X” condition
Presdurization System evaluated as associated equipment 7.4 g3
Addef requirements for pressurization systems
Sequgence diagram for Level of Protection “pxb” 7.5 X
Revided text to use Level of Protection terminology
Group | and Group |l purging automated for Level of Protection 7.7 X
“oxb”
Revided text to use Level of Protection terminology
Group | and Group |l purging automated for Level of Protection 7y g4
“pxb”
Addefl text specifying that for “pxb”, control must be automated
Group | or Group Il — purging criteria 7.8 X
Revided text to use Level of Protection terminology
Group Il — cleaning 7.9 X
Addefl text for cleaning enclosures used in explosive dust
atmosgpheres
Safetly devices to detect minimum overpressure 7.1 X
Add word “minimum” to clause title to beconsistent with text
Safetly devices to detect minimum(overpressure 7.11d) X
Reviged text to use Level of Rrotection terminology
Valug of minimum overpréssure 7.12 X
Addefl word “minimum” te’clause title to be consistent with text
Valug of minimuny overpressure 7.12 X
Reviged text to\use Level of Protection terminology
Valug of minimum overpressure 7.12 X
Addef 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

RevigedText 10 use EPL termmology

Overpressure 8.8 X

Remqved reference to 60079-0 by clause number

Backyip supply 9.1 ds5

Addef requirements for a backup supply of protective gas

Indegendent supplies 9.2 X de

Provifled requirements for independence of pressurization

Relegse Conditions 11.1.2 X

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

Contginment system with a limited release 12)3 X

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

13.3.B Limited release of a gas or vapour 13.3.3 X
Revided text to reflect UFL/LFL terms

Ignitipn-capable equipment 14 X

Reviged text to use Level of Protection terminology

Type|verification and tests 16 X

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

Detefqmining the maximum overpréssure rating 16.1 qgr

Addef requirements to determine: maximum overpressure

Maxifhum overpressure test 16.2 gr

Moveld Maximum ovegpressure test to 16.2

Leakage test 16.3.2 X

Clarifly the aceeptance criteria for the test

Testd for,an jnfallible containment system 16.7.1 ds

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
Editorial
Changes

Extension

Major
Technical
Changes

Supplementary marking

Allowed continued use of type of protection marking

18.3

Clarif

Pressurization systems

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

18.6

Warnings required in other clauses

18.7

Adde

tapble number

Warn
Adde

ngs required in other clauses

H warning from 7.9

18.7

Warn
Adde

ngs required in other clauses

H warnings from Annex G and Annex H

18.7

Instry

Adde

ctions

H requirements for Group Il

19

Editig
Delet

n 5 Annex G — Infallibility test for containment system

Ed and replaced

Annex G

Editig
asseq

Delet|

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

Ed and replaced

Annex H

Anne
“oxb”

Adde

Kk G — Internal Cells and Batteries for Level of Protection
and Level of Protection “pyb”

H requirements for cells and Batteries

k H — Internal Cells and Batteries for Level of Protection

H requirements for cells and Batteries

nations:

efinitions

inor and editorial* changes clarification decrease of technical requirements minor
tgchnical 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
tgchnical'change, or a reduction in level of existing requirement.

Extension addition of technical options

Thesé 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

B) Information about the background of ‘Major Technical Changes’

C1-
Cc2 -

Added annexes with requirements for using cells and batteries.

Added requirement that fan failure cannot be based upon loss of power to the fan.
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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 — [T a pressurized enclosure 1S _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 aimaximum
overpressure rating, but this is rarely the case. Some test houses relied upoh 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 heusé experience} the
danger of flying fragments from the enclosure is acceptably’small as eithef the
enclosure or the gaskets will deform to relieve the internal pressure. A dedgision
was taken to eliminate the overpressure test based upon the failed regulatof. In
addition, the definition of maximum overpressure ,is_now based upon the YValue
obtained when the pressurized enclosure is opetated 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 maoved'to 16.2.

C8 — The term overpressure in most cases. implies operation outside of the ng¢rmal
ratings. Text was clarified to use theoterm “maximum operating pressure” rather
than maximum internal overpressurez, Test was 16.6.1 in Edition 5.

C9 — The test was modified to use helium leak detection rather than rely on maintainjng a
vacuum since this would depend upon the capability of the vacuum system. |Test
was 16.6.2 in Edition 5.

The [significance of changes between IEC 60079-2, Edition 6.0, 2014 and IEC 61241-4,
Editipn 5.0, 2007 are as listed:below:
Type
Changes Clause | Minor and | Extension Major
in Editorial Technical
61241-4 | Changes Changes
Remoyed type af protection “pD”. Included in 3.20, 3.21 and 3.22 3.1 X
Definifion of pressurization now accommodates both gas and dust 3.3 X
Definifiontof protective gas now accommodates both gas and dust 3.4
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
Removed definition for “opening”. Term not used in 61241-4 3.13
Removed definition for “protective device”. These are mostly referred 3.14



https://iecnorm.com/api/?name=690cbe0354b559ef74782294aa9075fb

IEC 60079-2:2014 © 2014 -13 -

Type
Changes Clause | Minor and | Extension Major
in Editorial Technical
61241-4 | Changes Changes
to as a “safety device” throughout 61241-4.
Removed definition for “protected apparatus”. This was only used to 3.17 X
address batteries which are now covered in Annex G and Annex H.
Replaced definition of “pressurization system” with 60079-2 definition 3.18
Removed definition for “alternate (or auxiliary) source of supply of 3.19
protective gas”. Term used is “second source of Supply. This is now
addressed in 60079-2. 9.1
Remoyed definition for “zones in Area Classification” This definition is 3.20 X
provided in 60079-10-2.
Remoyed definition for “zone 20 in Area Classification”. See above 3.21 X
Remoyed definition for “zone 21 in Area Classification”. See above 3.22 X
Remoyed definition for “zone 22 in Area Classification”. See above 3.23 X
Remoyed Clause on “Pressurization principle” including sub-clauses. 4 X
This ignformation is covered by the definition of “Pressurization”, see
3.13 gnd other clauses in the standard.
Remoyed Clause on “Electrical performance of apparatus”. Safe 5.1 X
performance of equipment is addressed by 60079-0, 6.1 b)
Remoyed note about equipment with large surface areas subjected to 5.2 X
pressyres > 1kPa may be subject to pressure vessel legislation.
Text on apertures is equivalently covered by 5.5 and 5.6 5.3
Text dn electrical connections is equivalently covered in 60079-0; clause | 5.4
14.
Text gn delaying opening of an enclosure because of intérnal hot 5.5 X
surface is equivalently covered in clause 15.
Remoyed text on providing suitable amount of doorsor covers to 5.5 X
provide for effective removal of dust from the enclosure. The text in
612414 would not lend itself to consistent assessments from different
CBs.
Text gn temperature limits is equivalently.covered in clause 6 and 6 X
600790, 26.5.1.3.
Remoyed text on the responsibility of the manufacturer. Addressed in 71 X
6007940.
Remoyed text on the responsibility of the user. Addressed in 60079-14. (7.1
Remoyed text that manufacturer shall provide instructions for cleaning 71
the enclosure. Addressed in 60079-14.
Remoyed text requiring a safety device to operate when the pressure 7.2 X
within|the en€losure exceeds the permitted maximum pressure. It is the
user respohnsibility to not exceed the rated maximum pressure.
Remoyed.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 7.5.1 X
60079-14.
Removed text requiring both disconnection and alarming for Zone 21 7.5.1.1 X
Db. Addressed in 60079-14.
Text on warning marking on doors and covers is equivalently covered in |7.5.1.2 X
5.3.6.
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 | Minor and | Extension Major
in Editorial Technical
61241-4 | 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 of [10.5 X
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
equivdgTently covered in 10.3.2.
600792, Ed 6 does not have an exception to the impact test for 10.6 B1
pressdrized enclosures that are not subject to mechanical damage.
Remoyed text on routine Overpressure test 10.7 X
Added text for routine tests of containment systems. 61241-4 did not 10.7 X
addre$s enclosures which contained an internal release of a flammable
substgnce.
Text gn Marking is equivalently covered in clause 60079-0, clause 29 11.1
Remoyed text requiring that “limitations affecting the safe use of the 11.2
apparatus” be marked. This is covered in the Instructions, see 60079-0,
clausq 30.
Remoyed text requiring that “the position at which the pressure and flow % 11.2 X
are ménitored” be marked.
Remoyed text requiring that “the maximum wattage of the lamp for’ a 11.2 X
light fitting” be marked.
Remoyed text “As agreed upon between the certificate applicant and 11.4 X
testing station if necessary.”
Explanations:
A) Definitions
Mindr and editorial changes clarification decrease of technical requirements minor technical
chanpe editorial corrections
Thesg are changes which modify requirements in an editorial or a minor technical way. [They
inclugle changes of the wording to clarify technical requirements without any technical change,
or a feduction 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

prodiicts(in)conformity with the preceding edition. 5.

Major technical changes addition of technical requirements

requirements

increase of technical

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

B) Information about the background of ‘Major Technical Changes’

B1 — Pressurized enclosure must be subjected to impact testing as shown in Table 2.
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The t

ext 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:

Equi
This

A list

ment — General requirements
1

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

of all parts of IEC 60079 series, under the general title Explosive atmaspheres c3

found on the IEC website.

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

The committee has decided that the contents of this publicatior’ will remain unchanged
the dtability date indicated on the IEC web site under "hftp?//webstore.iec.ch” in the
relat¢d to the specific publication. At this date, the publication will be

e rgconfirmed,

e withdrawn,

e re¢placed by a revised edition, or

e amended.

The ¢ontents of the corrigendum eflJuly 2015 have been included in this copy.

n be

sting

until
data
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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 r‘nnfnining ane aor maore internal sources of release in arder to

gbard against the formation of an explosive gas atmosphere; or

c) a|protective gas maintained at a pressure above that of the external atmosphefe,vis jused
tq prevent the entry of combustible dust which might otherwise lead to the fofmation pf an
ekplosive dust atmosphere within enclosures, but only where there is no internal source of
g¢lease of combustible dust.

—

This tandard includes requirements for the equipment and its associatedyequipment incliiding
the iplet and exhaust ducts, and also for the auxiliary control equipment necessary to ensure
that :l:ressurization and/or dilution is established and maintained.
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EXPLOSIVE ATMOSPHERES -

Part 2: Equipment protection by pressurized enclosure "p"

1 Scope

This part of IEC 60079 contains the specific requirements for the construction and testing of

elect
expld
for p

This
requi
this g

This

©

sive gas atmospheres or explosive dust atmospheres. It also includes the require
essurized enclosures containing a limited release of a flammable substance.

standard supplements and modifies the general requirements of IEC 60079-0. Wh
rement of this standard conflicts with a requirement of IEC 60079-0, the“fequiremer
tandard take precedence.

standard does not include the requirements for:

ressurized enclosures where the containment system may release

o 9o

NOTE
releva

2 Normative references

The following-documents, in whole or in part, are normatively referenced in this documen

are i

undated ( references, the Ilatest edition of the referenced document (including

ameli

air with an oxygen content greater than normal, or

oxygen in combination with inert gas where the<oxygen is in a proportion greater
21 %.

‘essurized rooms or analyser houses; see IE€C60079-13;
fessurized enclosures used where “explosives” or pyrotechnics are present;

ressurized enclosures used where hybrid mixtures of gas/vapour and combustible
e present;

ressurized enclosures used where pyrophoric substances such as explosive
ropellants containing their own'oxidizers are present

ressurized enclosures withan internal source of release of combustible dust.

When the user acts in the role of the manufacturer, it is typically the user’s responsibility to ensure t
ht parts of this standard‘are‘applied to the manufacturing and testing of the equipment.

ndispensable for its application. For dated references, only the edition cited applies

dments) applies.

rical equipment with pressurized enclosures, of type of protection “p”, intended for #Lse in

ents

Bre a
ts of

than

dust

hat all

f and
. For
any

IEC 60034-5, Rotating electrical machines — Part 5: Degrees of protection provided by the
integral design of rotating electrical machines (IP code) — Classification

IEC 60050 (all parts), International Electrotechnical Vocabulary

IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements

IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety

nin

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

lln
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IEC 60112, Method for the determination of the proof and the comparative tracking indices of
solid insulating materials

IEC 60127, (All parts) Miniature fuses
IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

3 erms and definitions

For the purposes of this document, the terms and definitions given in IE€ 60050151,
IEC 60050-426 and IEC 60079-0, as well as the following apply.

NOTE| Unless otherwise specified, the terms "voltage" and "current" mean the r.m.s. values of an alternpating,
director composite voltage or current.

3.1
alarm
piecg of equipment that generates a visual or audible signal that is intended to aftract
attention

3.2
containment system
part jof the equipment containing the flammablessubstance that may constitute an internal
sourg¢e of release

3.3
dilutjon
contihuous supply of a protective gas,\after purging, at such a rate that the concentration] of a
flammable substance inside the pressurized enclosure is maintained at a value outsidg¢ the
explgsive limits at any potential ignition source (that is to say, outside the dilution area)

Note 1 to entry: Dilution of oxygen by inert gas may result in a concentration of flammable gas or vapour above
the upper flammable limit (UFL).

3.4
dilutjon area
area|in the vicinity*of an internal source of release where the concentration of a flammable
substance is nofdiluted to a safe concentration

3.5

enclosure volume
volu f f i i f ines,

the free internal volume plus the volume displaced by the rotor

3.6
flammable substance
gases, vapours, liquids or mixtures thereof that are capable of being ignited

3.7

hermetically sealed device

device which is so constructed that the external atmosphere cannot gain access to the interior
and in which any seal is made by fusion

Note 1 to entry: Examples of fusion include brazing, welding or the fusion of glass to metal.
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3.8

ignition-capable equipment

ICE

equipment which in normal operation constitutes a source of ignition for a specified explosive
atmosphere.

3.9

indicator

piece of equipment that shows whether flow or pressure is adequate and which is intended to
be monitored periodically, consistent with the requirement of the application

3.10
internal source of release
pointlor location from which a flammable substance in the form of a flammable gas{or vapour
or liquid may be released into the pressurized enclosure such that in the presence of gir an
explgsive gas atmosphere could be formed

3.11
leakage compensation
provision of a flow of protective gas sufficient to compensate _for”’any leakage frony the
presgurized enclosure and its ducts

3.12
overpressure
presgure above ambient pressure within a pressurized-enclosure

3.13
presgurization
technique of guarding against the ingress .ofthe external atmosphere into an enclosufe by
mainfaining a protective gas therein at a pressure above that of the external atmosphere

3.14
pressurization system
grouping of safety devices and other components used to pressurize and monitor or confrol a
presgurized enclosure

3.15
pressurized enclosure
enclgsure in which\a protective gas is maintained at a pressure greater than that of the
external atmosphere

3.16
protective gas
air oqinert gas used for maintaining an overpressure and, if required, dilution and purging

Note 1 to entry: For the purposes of this standard, inert gas means nitrogen, carbon dioxide, argon or any gas
which, when mixed with oxygen in the ratio 4 parts inert to 1 part oxygen as found in air, does not make the ignition
and flammability properties, such as explosive limits, more onerous.

3.17

protective gas supply

compressor, blower or compressed gas container that provides the protective gas at a
positive pressure

Note 1 to entry: The protective gas supply includes inlet (suction) pipes or ducts, pressure regulators, outlet
pipes, ducts, and supply valves.

Note 2 to entry: Components of the pressurization system other than the pressure regulator, are not included.
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3.18

purging

in a pressurized enclosure, the operation of passing a quantity of protective gas through the
enclosure and ducts, so that the concentration of the explosive gas atmosphere is brought to
a safe level

3.19

static pressurization

maintenance of an overpressure within a pressurized enclosure without the addition of
protective gas in a hazardous area

3.20
Level of Protection “pxb”
presgurized enclosure providing Equipment Protection Level Mb, Gb or Db

Note 1 to entry: This permits unprotected equipment to be installed within the pressurized-enclosure excgpt for
safety|devices, see 3.23.

3.21
Level of Protection “pyb”
presgurized enclosure providing Equipment Protection Level Gb-or Db with Equipment
Protgction Level Gc or Dc internal to the pressurized enclosure

Note 1 to entry: This permits Equipment Protection Level Gc or Dc equipment to be installed within the
pressyrized enclosure, except for safety devices, see 3.23

3.22
Level of Protection “pzc”
presgurized enclosure providing Equipment Protection Level Gc or Dc

Note 1 to entry: This permits unprotected equipmeni o be installed within the pressurized enclosure excgpt for
safety|devices, see 3.23.

3.23

safely device
devide used to implement or maintain the integrity of the type of protection

3.24
lower flammable limit
LFL
volume fraction ofiflammable gas or vapour in air below which an explosive gas atmosphgre
will not form, expressed as a percentage (see IEC 60079-20-1)

Note 1 to enify:™ This is also known as Lower Explosive Limit (LEL).

3.25
upper flammable Timit

UFL

volume fraction of flammable gas or vapour in air above which an explosive gas atmosphere
will not form, expressed as a percentage (see IEC 60079-20-1)

Note 1 to entry: This is also known as Upper Explosive Limit (UEL).
4 Protection levels

Protection by pressurization is subdivided into three Levels of Protection (“pxb”, “pyb” and
“pzc”) which are selected based upon the Equipment Protection Level required (Mb, Gb, Db,
Gc or Dc), whether there is the potential for an internal release, and whether the equipment
within the pressurized enclosure is ignition-capable; see Table 1. The Level of Protection then
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defines design criteria for the pressurized enclosure and the pressurization system;

see Table 2.

-21 =

Table 1 — Determination of protection level

Is there an internal
release condition?

Highest Equipment
Protection Level
requirement for external
explosive atmosphere

Does enclosure contain
ignition-capable
equipment?

Level of Protection

No Mb, Gb or Db Yes or no Level of Protection “pxb”
No Gb or Db No Level of Protection “pyb”
No Gc or Dc Yes or no Level of Protection “pzc”
Yes, gas/vapour Mb, Gb, or Db No or Yes and the ignition- | Level of Protection “pxb”
capable equipment is not
located in the dilution area
Yes, gas/vapour Gb or Db No Level 'of Protection “pyb”
Yes, gas/vapour Gc or Dc Yes and the ignition- Levelof Protection “pxb”
capable equipment is not
located in the dilution area
Yes, gas/vapour Gc or Dc No Level of Protection “pyb”
Yes l|quid Gb or Db Yes or No Level of Protection “pkxb”
(inert)
Yes ljquid Gb or Db No Level of Protection “pyb
(inert)
Yes llquid Gc or Dc Yes 6/NO Level of Protection “pgc”

(inert)

If the|flammable substance is a liquid, normal release is.never permitted.

The grotective gas shall be inert if "(inert)" is shown ‘after the pressurization level; see Clause 13.
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Table 2 — Design criteria based upon level of protection

Design criteria

Level of Protection
13 pxb!l

Level of Protection
13 pyb!,

Level of Protection
“pzc” with indicator

Level of Protection
“pzc” with alarm

Degree of enclosure
protection according
to IEC 60529 or

IEC 60034-5

IP4X minimum

IP4X minimum

IP4X minimum

IP3X minimum

Resistance of
enclosure to impact

IEC 60079-0 applies

IEC 60079-0 applies

IEC 60079-0 applies

apply half the value
shown in

IEC 60079-0
Verifytrg-ptrege Regtires—a-tming Fme-and-How Fime-and-How Fime-and-fHow
periofl for Group | device and marked marked marked

and Group Il

monitoring of
pressure and flow

Prevgnting
incandescent
partigles from exiting
a normally closed
relieflvent into an

Spark and particle
barrier required, see
5.9, unless
incandescent
particles not normally

No requirement?)

Level of protection
“pzc” does not apply
to areas requiring
EPL Mb, Gb or Db

Level of ‘protectipn

“pzc? does not apply
fo  areas requiring
EPL Mb, Gb or Db

area [equiring EPL produced

Mb, Gb or Db

Prevgnting No requirement®) No requirement?) No requiremient, see |No requirement?
incandescent footnate.b)

partidles from exiting
a normally closed
reliefl[vent into an

area [equiring EPL

Gc ol Dc

Prevgnting Spark and particle Spark and particle Level of Protection Level of Protection
incandescent barrier required, see [barrier required; see |“pzc” does not apply [“pzc” does not apply

partigles from exiting
a vent that opens
during normal
operdtion, to an area

5.9

5.9

to areas requiring
EPL Mb, Gb or Db

to areas requiring
EPL Mb, Gb or Pb

requifing EPL Mb, Gb

or Db

Prevgnting Spark and particle No requirement 2) Spark and particle Spark and partidle
incandescent barrier required,\see barrier required, see [barrier required,|see
partidles from exiting |5.9, unless 5.9, unless 5.9, unless

a vent that opens incandescent incandescent incandescent

during normal
operdtion to an area

particles‘not normally
produced

particles not normally
produced

particles not normally
produced

requifing EPL Gc, or

Dc

Door for cover opens-\\Warning, see 5.3 and [ Warning, see 5.3.6°) |Warning, see 5.3.6°) |Warning, see 5.3.6%
only With use of & 6.2 b) ii)

tool

Doorlor coveropens |Interlock, see 7.14 Warning, see 5.3.62) [Warning, see 5.3.6°) |Warning, see 5.3.6°)

withojt dse-of a tool

(no internal hot

nartc)

pattSy

Internal hot parts that
require a cool-down
period before
opening enclosure

Comply with 6.2 b) ii)

No requirement?)

Warning, see 5.3.6

Warning, see 5.3.6

a) 6.2b) ii) is not applicable for Level of Protection “pyb” since neither hot internal parts nor normally created

incandescent particles are permitted.

) There is no requirement for spark and particle barriers since in abnormal operation, where the relief vent
opens, it is unlikely that the external atmosphere is within the explosive limits.

© There is no requirement for tool accessibility on a Level of Protection “pzc”’ enclosure since in normal
operation the enclosure is pressurized with all covers and doors in place. If a cover or door is removed, it is
unlikely that the atmosphere is within the explosive limits.
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5 Constructional requirements for pressurized enclosures

5.1 Enclosure

The pressurized enclosure shall have a degree of protection in accordance with Table 2.

For Level of Protection “pxb” with no internal components that exceed the marked
temperature class and for Levels of Protection “pyb” and “pzc”, the tests for thermal
endurance to heat and thermal endurance to cold for non-metallic enclosures and non-
metallic parts of enclosures of IEC 60079-0 need not be applied to the pressurized enclosure.

This [is because degradation of the enclosure that results in increased leakage will resplt in
alarm or removal of power to ignition capable circuits. Therefore, the pre-conditioning tgsting
of nojn-metallic enclosures and non-metallic parts of enclosures is not considered,nécessary.

5.2 Materials

The materials used for the enclosure, ducts and connecting parts shall not be adversely
affected by the specified protective gas.

5.3 | Doors and covers
5.3.1 Group | pressurized enclosures

Doorp and covers shall either

|
>

hve special fasteners complying with IEC 60079%0; or

e interlocked so that the electrical supply te.equipment not providing an EPL as shown in
15 is disconnected automatically when they are opened and so that the supply cannpt be
restored until they are closed. The requirements of 7.7 shall also apply.

|
~N T

5.3.2 Group | pressurized enclosures with static pressurization

Doorp and covers shall have specialtasteners complying with IEC 60079-0.

5.3.3 Group Il and Group |ll pressurized enclosures

The nequirements for special fasteners in IEC 60079-0 do not apply.

For Uevel of Protection “pxb”, doors and covers which can be opened without the use of & tool
or kely shall besinterlocked so that the electrical supply to electrical equipment not identified in
7.15[is discaonnected automatically when they are opened and so that the supply canngt be
restored untikthey are closed.

For llevel of Protection “pyb” and Level of Protection “pzc”, the use of a tool or key i not
required.

Consideration should be given to the possibility that the internal pressure could cause a door
or cover to open violently when the fastener is moved. The operator or maintenance
personnel should be protected from injury by methods such as the following:

a) use multiple fasteners so that the enclosure will safely vent before all fasteners are
released; or

b) use a two-position fastener to allow safe venting of the pressure when opening the
enclosure; or

c) limit the maximum internal pressure to not greater than 2,5 kPa.
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5.3.4 Group Il and Group lll pressurized enclosures with static pressurization

Doors and covers shall not be capable of being opened readily without the use of a key or tool

5.3.5 Group Il and Group lll Level of Protection “pxb”

A pressurized enclosure that contains hot parts requiring a cool-down period shall not be
capable of being opened readily without the use of a key or tool.

5.3.6 Group Il and Group Ill Door and Cover warning

To prwwmﬂmmmm Tt i i here
which may be present when an enclosure is opened, doors and covers shall be marked:

WARNING — DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS PRESENT.
5.4 | Mechanical strength

The pressurized enclosure, ducts if any, and their connecting parts shalkwithstand a pregsure
equal to 1,5 times the maximum overpressure specified by the manufacturer for ngrmal
servige with all outlets closed with a minimum of 200 Pa.

If a gressure can occur in service that can cause a deformatien“ef the enclosure, ducts iflany,
or connecting parts, a safety device shall be fitted to limit the.smaximum internal overpregsure
to a |evel below that which could adversely affect the typ@) of protection. If the manufaqturer
does| not provide the safety device, the certificate aumber shall include the "X" suffix in
accofdance with the marking requirements of IEC 60079-0 and the Specific Conditions of Use
listed on the certificate shall detail the necessarysinformation required by the user to ensure
confgrmity with the requirements of this standarg:

5.5 | Group | and Group Il Apertures, partitions, compartments and internal
components

5.5.1 Apertures and partitions shall be located in such a way that effective purging is
ensufed.

Unpyrged areas can be eliminated by the proper location of the protective gas supply|inlet
and gqutlet and by consideration of the effect of partitions.

For dases or vapoursythat are heavier than air the inlet for the protective gas should be|near
the top of the pressurized enclosure, with the outlet near the bottom of the enclosure.

For dases or\vapours that are lighter than air, the inlet for the protective gas should be[near
the bpttom of the enclosure, with the outlet near the top of the enclosure.

Loca Ing hiets ana outietlsS at Opposite Siaes OT the encliosure promotes Cross ventiration.

Internal partitions (for example, circuit boards) should be located in such a way that the flow
of protective gas is not obstructed. The use of a manifold or baffles can also improve the flow
around obstructions.

The number of apertures should be chosen with regard to the design of the equipment,
particular consideration being given to the purging of sub-compartments into which the
equipment might be divided.

5.5.2 Internal compartments shall be vented to the main enclosure or separately purged.

Vents providing not less than 1 cm? of vent area for each 1 000 cm®, with a minimum vent size
of 6,3 mm diameter are typically sufficient for adequate purging.
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5.5.3 Cathode ray tubes (CRTs) and other hermetically sealed devices do not require
purging.

5.5.4 Components with a free internal volume less than 20 cm3 are not considered to be
internal compartments requiring purging as long as the total volume of all such components is
not more than 1 % of the free internal volume of the pressurized equipment.

NOTE 1 The 1 % is based upon 25 % of the lower explosive limit (LFL) of hydrogen; see A.2.

Electrical components considered to be environmentally sealed such as transistors, micro-
circuits, capacitors, etc., are not to be included in the calculation of the total component
volurfie:

5.6 | Apertures for Static Pressurization

The |enclosure shall have one or more aperture(s). After filling and pressurization, all
aperfures shall be closed.

5.7 | Insulating materials for Group | equipment

Insulpting materials subjected to electrical stresses capable of causing arcs in air and which
result from rated currents of more than 16 A (in switching equipment such as circuit-breakers,
contgctors, isolators) shall have at least one of the following:

— a| comparative tracking index equal to or greaterthan CTI 400 M in accordance| with
IEC 60112;

— a|suitable device which detects possible decomposition of the insulating materials inside

the enclosure leading to a dangerous condition, and automatically disconnects the power
ipply to the enclosure on the supply side, ‘the presence and function of such a device
hall be verified;

s
s

— cleepage distances between live expdsed conductors complying with those shown fgr the
efiuivalent voltage in Material Group1 (CTI) of pollution degree 3 in IEC 60664-1.

5.8 | Sealing

All cable and conduit connections to a pressurized enclosure shall be sealed to maintaip the
IP rajing of the enclosure or,"if unsealed, be considered as part of the enclosure.

5.9 | Spark and particle barriers

The pressurizedsenclosure and the ducting, if any, for the protective gas shall be proyided
with B spark and particle barrier to guard against the ejection of incandescent particleg into
the hjazardous-area.

Incandescent particles shall be assumed to be normally produced unless make/break con|tacts
operate at less than 10 A and the working voltage does not exceed either 275 V a.c. or
60 V d.c., and the contacts have a cover.

Enclosures in which incandescent particles are not normally produced, do not require a spark
and particle barrier on any normally closed relief vent exhausting into an area requiring EPL
Gb or Mb.

Enclosures in which incandescent particles are not normally produced, do not require a spark
and particle barrier on any vent exhausting into an area requiring EPL Gc.

If the manufacturer does not provide the spark and particle barriers, the certificate number
shall include the "X" suffix in accordance with the marking requirements of IEC 60079-0 and
the Specific Conditions of Use listed on the certificate shall detail the necessary information
required by the user to ensure conformity with the requirements of this standard.
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5.10 Cells and batteries
Annex G provides requirements for Levels of Protection “pxb” and “pyb”. Annex H provides

requirements for Level of Protection “pzc”.

6 Temperature limits

6.1 General

The equipment shall be classified in accordance with the temperature classification
0 = 3 = i inaccordance with

b) the hottest internal component surface.
Exception: An internal component may exceed the marked temperature class if
i)] it complies with the relevant “small component” requirements of IEC 60079-0, or

ii} the pressurized enclosure is Level of Protection “pxb” and complies with the
requirements for opening times in IEC 60079-0/Appropriate measures shall be faken
to prevent, if pressurization ceases, any explosive gas atmosphere which may |exist
making contact with the hot component surface before it has cooled below the
permitted maximum value.

This [may be achieved either by the design'and construction of the joints of the preSSLj:ized
enclgsure and ducts or by other means, for example, by bringing auxiliary ventilation systems
into pperation or by arranging that the<hot surface within the pressurized enclosure is|in a
gas-fight or encapsulated housing.

For Uevel of Protection “pyb”,:hot ignition-capable parts in normal operation are not permitted
within the enclosure.

6.3 | For Level of Protection “pzc”

The femperature class shall be based on the hottest external surface of the enclosure.

In determining temperature class, account should be taken of any internal equipment with its
own [explesion protection, which may remain energized when the pressurization systgm is
switched off.

7 Safety provisions and safety devices (except for static pressurization)

7.1 Suitability of safety devices for hazardous area

All safety devices used to reduce lectrical equipment protected by pressurization from causing
ignition shall themselves not be capable of causing ignition (see 7.15) or shall be mounted
outside the hazardous area.

7.2 Integrity of safety devices

The safety devices required by this standard (see Table 3) form safety related parts of a
control system. The safety and integrity of the control system shall be consistent with:

— for Level of Protection “pxb” or Level of Protection “pyb”, a single fault evaluation;
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— for Level of Protection “pzc”, normal operation.

NOTE For guidance on the single fault evaluation, IEC 61511 series or similar standards can be used.

An electrical interlock on the fan motors or controls is not sufficient to indicate failure of
pressurization because this may not indicate failures such as the fan belt slipping, the fan
becoming loose on the shaft or reverse rotation of the fan.

Table 3 — Safety devices based upon Level of Protection

Design criteria

Level of Protection
“pxb”

Level of Protection
“pvb!!

Level of Protection “pzc”

Safefly device to detect
loss ¢f minimum
overfressure

Pressure sensor, see 7.11

Pressure sensor, see 7.11

Indicator or pressurg
sensor, see 7.14\d)

internal parts when there
is a qontainment system

flammable substance

Safety device(s) to verify Timing device, pressure Time and flow marked, see | Time and flow marked, see
purgg period for Group | sensor, and flow sensor at | 7.8 ¢) 7.8c)

and Group Il outlet; see 7.7

Safety device for a door or | Warning, see 6.2 b) No requirement (internal No requirement

covell removable only with hot parts not permitted)

use (f a tool

Safety device for a door or | Interlock, see 7.14 No requirement (internal No requirement

covel removable without (internal hot parts not hot parts not perfnitied)

use df a tool permitted)

Safetly device for hot Alarm and stop flow of Not applicable’for Alarm (normal releasq not

protection‘level since
interpal*hot parts not

permitted)

(see LClause 15) permitted
7.3 | Provider of safety devices
The g$afety devices shall be provided by’the manufacturer of the equipment or by the user. If

the nmpanufacturer does not provide the'safety devices, the certificate number shall includg the
"X" guffix in accordance with thé marking requirements of IEC 60079-0 and the Spgcific
Conditions of Use listed on the-certificate shall detail the necessary information requirgd by
the user to ensure conformity with the requirements of this standard.

7.4
7.4.1

The

indicator)yall in accordance with 7.11.

Pressurization System evaluated as associated equipment
Pressurization systems for Level of Protection ”pzc”.

bressurization system shall include as a minimum: a means for controlling the min
overpressurey,4e.g. a regulator) and a means to verify the minimum overpressure, (e.

mum
j. an

If a ventis provided, IT shall have a Spark and particie parrier.

If a regulator is provided and if it is of a type that a single failure mode will put full inlet
pressure on the regulator outlet, then a means (e.g. relief vent) shall be provided that will limit
the internal pressure of an enclosure to a defined value. This value is to be stated in the
instructions and established by either test or calculation. If multiple regulators or relief vents
are provided as options, then the value for each set of available regulator/relief vent options
shall be determined.

The pressurization system shall be tested to verify correct operation.
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7.4.2 Pressurization systems for Level of Protection ”"pyb”.

The pressurization system shall include: a means for controlling the minimum overpressure,
(e.g. a regulator), a means to verify the minimum overpressure, (e.g. a pressure sensor) and
an automatic safety device all in accordance with 7.11.

If a regulator is provided and if it is of a type that a single failure mode will put full inlet
pressure on the regulator outlet, then a means (e.g. relief vent) shall be provided that will limit
the internal pressure of an enclosure to a defined value. This value is to be stated in the
instructions and established by either test or calculation. If multiple regulators or relief vents
are provided as options, then the value for each set of available regulator/relief vent options
shallpedetermmimed:

The pressurization system shall be tested to verify correct operation.

7.4.3 Pressurization systems for Level of Protection ”"pxb”.

The pressurization system shall include: a means for controlling the minimum overprespgure,
(e.g.|a regulator), a means to verify the minimum overpressure, (e.g/a pressure sensot), an
autornatic safety device all in accordance with 7.11 and an automated control system
incorporating a flow sensor in accordance with 7.7.

If a fegulator is provided and if it is of a type that a singlevfailure mode will put full|inlet
presgure on the regulator outlet, then a means (e.g. relief yent) shall be provided that will limit
the ipternal pressure of an enclosure to a defined value. This value is to be stated in the
instryctions and established by either test or calculation. If multiple regulators or relief yents
are fdrovided as options, then the value for each set of available regulator/relief vent options
shall|be determined.

The pressurization system shall be tested to verify correct operation including the functipn of
the ajutomatic control system.

7.5 | Sequence diagram for Level of Protection “pxb”

For Uevel of Protection “pxb”.pfessurization systems, a functional sequence diagram shall be
provided by the manufactufer; for example, truth table, state diagram, flow chart, et¢., to
define the action of the control system. The sequence diagram shall clearly identify and ghow
the gperational states ‘ofithe safety devices and ensuing actions. Functional tests shgll be
required to verify conformity to the diagram. These tests need be carried out under ngrmal
atmogpheric conditions, only unless otherwise specified by the manufacturer.

NOTE| An example of the information to be supplied by the manufacturer is given in Annex B.

7.6 | Ratings for safety devices

The MAaniifactiirar chall anacifv tha ey A At e
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safety devices. The safety devices shall be used within the ratings specified
manufacturer.
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7.7 Group | and Group Il Purging automated for Level of Protection “pxb”

An automatic control system including safety devices shall be provided to energize the
electrical equipment within a pressurized enclosure only after purging has been completed.

The sequence of operations of the control system shall be as follows:

a) following the initiation of the sequence, the purging flow through and the minimum
overpressure in the pressurized enclosure shall be monitored in accordance with this
standard;


https://iecnorm.com/api/?name=690cbe0354b559ef74782294aa9075fb

IEC 60079-2:2014 © 2014 - 29 -

b) when the minimum flow rate of protective gas is achieved and the overpressure is within
the specified limits, the purge timer can be started;

c) after expiry of the time, the electrical equipment is then available to be energized;

d) in the event of failure of any step in the sequence, the circuit shall be arranged to reset to
the beginning.

7.8 Group | or Group Il — Purging criteria

The manufacturer shall specify the conditions required for proper purging after an enclosure
has been opened or the overpressure has dropped below the minimum specified by the
manufacturer.

a) for Level of Protection “pxb” or Level of Protection “pyb”, the manufacturer shall sgecify
the minimum purge flow and time to satisfy the test in 16.4 or 16.5 as appropriate| For
other than rotating machines and equipment with complex geometries, the minimum purge
flow and time may be based upon a five-enclosure-volume purge if it is(determineq that
such a purge is adequate without test.

b) for Level of Protection “pzc”, for other than rotating machines and equipment with complex
geometries, the manufacturer shall specify the minimum purge flow and time to ensure
that the pressurized enclosure is purged by a quantity of protective gas equivalent tg five
enclosure volumes. The quantity of protective gas may be reduced if effective purging is

monstrated by the testin 16.4 or 16.5, as appropriate.

d

The purge test for rotating machines and for equipment with complex geometries may be
omitted if the purge time is based on tests made with similar or comparable enclosuresp.

t

fle purging flow rate shall be monitored at the-outlet of the pressurized enclosure| For
Level of Protection “pxb”, the actual flow shall.b& monitored. For Level of Protection [pyb”
of Level of Protection “pzc”, the flow may be,deduced, for example, from the enclgsure
pfessure and a defined orifice at the outlet. For Level of Protection “pyb” or Level of
Pfotection “pzc”, an instruction label shdllbe provided to permit purging the pressurized
ehclosure before energizing the electrical equipment. The label shall include the follqwing
of similar:

WARNING - POWER SHALL NOT BE RESTORED AFTER ENCLOSURE HAS BEEN
QPENED UNTIL ENCLOSURE“HAS BEEN PURGED FOR ___ MINUTES AT A FLOW
RATE OF

NOTE| It is typically the user’s responsibility to determine the free space of the associated ducts which are not
part of the equipment and to set up the additional purging time for the given minimum flow rate.

7.9 | Group lll - Cleaning

A warning shallsbe ‘marked on the equipment stating that combustible dust shall be removed
from|the interior prior to switching on the electrical supply. The marking shall includ¢ the

ARNING — POWER SHALL NOT BE RESTORED AFTER THE ENCLOSURE HAS BEEN
URE

HAVE BEEN REMOVED.

7.10 Requirements when a minimum flow rate required

When a minimum rate of flow of protective gas is specified by the manufacturer (for example,
if internal equipment would develop temperatures hotter than the marked temperature
classification rating), one (or more) automatic safety device(s) shall be provided to operate
when the flow rate of protective gas at the outlet falls below the specified minimum value.

7.11 Safety devices to detect minimum overpressure

One or more automatic safety devices shall be provided to operate when the pressurized
enclosure overpressure falls below the minimum value specified by the manufacturer.
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a) the automatic safety device sensor shall take its signal directly from the pressurized
enclosure:

b) no valves shall be permitted between the automatic safety device sensor and the
pressurized enclosure:

c) it shall be possible to check the correct operation of the safety devices. Their location and
setting shall take into account the requirements of 7.12:

NOTE The purpose(s) for which the automatic safety device(s) are used (i.e. to disconnect power or to sound
an alarm or otherwise ensure the safety of the installation) is typically the responsibility of the user.

d) for Level of Protection “pzc”, the following conditions shall be observed if the pressurized

e
1

1

A flo

nclosure is equipped with an indicator in place of the automatic safety device:

D)norisolating valve shall be fitted between the indicator and the pressurized enclosU

the protective gas supply shall be equipped with an alarm to indicate failure-9
protective gas supply to maintain the minimum pressurized enclosure pressure;

there shall be no devices between the pressurized enclosure and the jprotectivs
supply alarm other than an isolating valve and/or a pressure or.(flow contr
mechanism;

any isolating valve shall
— be marked

WARNING - PROTECTIVE GAS SUPPLY VALVE = ‘FOLLOW INSTRUCT
BEFORE CLOSING

— be capable of being sealed or secured in the op€en position;
— have an indication of whether it is open or clased;
— be located immediately adjacent to the pressurized enclosure;

— be used only during servicing of the pressurized enclosure.

NOTE This valve is intended to be kept opendinless the area is known to be free of an explosi
atmosphere or unless all equipment within the \pressurized enclosure is de-energised and cooled.

any pressure or flow controlling~mechanism, if adjustable, shall require a to
operate it;

no filters shall be fitted between the pressurized enclosure and the protective
system alarm;

the indicator shall be(located for convenient viewing;
the indicator shalltindicate the enclosure pressure;

the sensing paint for the indicator shall be located to take into account the
onerous caonditions of service;

the exclasion for non-metallic enclosures and non-metallic parts of enclosures i
has not\been applied;

f the

gas
blling

ONS

e gas

ol to

gas

most

n 5.1

d be

meter used to indicate bhath enclasure pressure and purging flow narmally shou

located on the outlet.

A flowmeter used only to indicate pressure normally may be located anywhere on the
enclosure, except the inlet.

NOTE Only in exceptional circumstances will a flowmeter located at the inlet indicate the pressure in the
enclosure or the flow through the enclosure.

7.12 Value of minimum overpressure

A minimum overpressure of 50 Pa for Level of Protection “pxb” or Level of Protection “pyb”,
and 25 Pa for Level of Protection “pzc” shall be maintained relative to the external pressure at
every point, within the pressurized enclosure and its associated ducts, at which leakage can

occur.
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The manufacturer shall specify the minimum and maximum normal overpressure in service,
the maximum overpressure during purging and the maximum leakage rate at the maximum
normal overpressure.

Consideration should be given in the application of pressurized equipment having an
internally enclosed cooling circuit in which circulation is assisted by an internal fan (e.g.
motors), since the effect of such fans may be to produce a negative pressure in parts of the
casing with consequent risk of ingress of gas or dust if pressurization ceases (see Figure
C.3).

The distribution of pressure in different systems and ducts is illustrated in Figures C.1 to C.4.

The [nstallation of the associated ducts and of the compressor or fan should not introddce a
hazafd. The basic requirements for the installation of ducting systems are given in Annex|D.

7.13| Pressurizing multiple enclosures

When a source of protective gas is common to a number of separate pressurized enclospres,
the slafety device or devices may be common to several of these, previded that the resdlting
control takes account of the most unfavourable configuration of\the group of enclospres.
When a common safety device is fitted, the opening of a door or Cever need not switch ¢ff all
the dlectrical equipment in the pressurized enclosures or initiate/the alarm, provided thgt the
following three conditions are met:

a) for Level of Protection “pxb”, the opening of the<door or cover shall be precedgd by
djsconnecting the supply to the electrical equipment in the particular pressurized
enclosure, except if permitted by 7.15;

b) the common safety device continues to moniter the overpressure in, and where necesgsary
the flow through, all the other pressurized.€nclosures of the group; and

—

e subsequent connecting of the supply to the electrical equipment in the particular
pfessurized enclosure is preceded .by,the purging procedure specified in 7.7.

c)

7.14| Safety devices on doors and)covers

For Uevel of Protection “pxb”;.doors and covers that can be opened without the use of 3 tool
or kegy, shall be interlocked (sothat the electrical supply to electrical equipment not identified
in 7.15 is disconnected automatically when they are opened and so that the supply cannpt be
restofed until they are-closed. The requirements of 7.7 shall also apply.

7.15| Equipmentithat may remain energized

For Group [(or*Group |l pressurized enclosures, the electrical equipment that may regmain
energ@ized. when Level of Protection “pxb” or Level of Protection “pyb” is not in operation|shall
be pTotected by EPL Ma or Mb for Group | and EPL Ga or Gb for Group II.

For Group Il pressurized enclosures, the electrical equipment that may remain energized
when Level of Protection “pzc” is not in operation shall be protected by EPL Ga, Gb or Gc.

For Group Ill pressurized enclosures, the electrical equipment that may remain energized
when Level of Protection “pxb” is not in operation shall be protected by EPL Da or Db.

For Group Il pressurized enclosures, the electrical equipment that may remain energized
when Level of Protection “pzc” is not in operation shall be protected by EPL Da, Db or Dc.

7.16 Equipment permitted within Level of Protection “pyb”

Electrical equipment within a Level of Protection “pyb” pressurized enclosure shall be
protected by EPL Ga, Gb or Gc for Group II.
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Electrical equipment within a Level of Protection “pyb” pressurized enclosure shall be
protected by EPL Da, Db, Dc for Group lIl.

8 Safety provisions and safety devices for static pressurization

8.1 Suitability of safety devices for hazardous area

All safety devices used to prevent electrical equipment protected by static pressurization
causing an explosion shall themselves not be capable of causing an explosion and, if the
safety device is electrically operated, it shall be protected by one of the types of protection

tside

8.2 | Protective gas

The protective gas shall be inert.

8.3 Internal sources of release

Ther¢ shall be no internal sources of release.

8.4 | Group | and Group Il Filling procedure

The Instructions shall specify that the pressurized enclosure shall be filled with inert gas jin an
area [known to be non-hazardous using the procedurepecified by the manufacturer.

8.5 | Group lll Filling Procedure

ensufe there is no hazardous accumulation of combustible dust within the enclosure.,| The
Instriictions shall specify that after cleaning, the pressurized enclosure shall be filled| with
inert|gas in an area known to be-hon-hazardous using the procedure specified by the
manyfacturer.

The J;nstructions shall specify that the pressurized enclosure shall be cleaned as necessgry to

8.6 | Safety devices

Two putomatic safety devices for Level of Protection “pxb” or Level of Protection “pyb” of one
automatic safety device\for Level of Protection “pzc” shall be provided to operate when the
over;[]ressure falls (betow the minimum value specified by the manufacturer. It shajl be
poss|ble to check'the correct operation of the devices when the equipment is in service| The
autormatic safety-devices shall be capable of being reset only by the use of a tool or a key.

NOTE| The-purpose for which the automatic safety devices are used (that is, to disconnect power or to soynd an
alarm |or othefwise ensure safety of the installation) is typically the responsibility of the user.

8.7 "Equipment that may remain energized

Electrical equipment within the pressurized enclosure that may be energized when type of

protection “p” is not in operation shall have an EPL as shown in 7.15.

8.8 Overpressure

The minimum overpressure shall be greater than the maximum pressure loss in normal
service measured over a period not less than 100 times the time necessary for the cooling of
enclosed components in accordance with the opening times requirements of IEC 60079-0,
with a minimum of 1 h. The minimum level of overpressure shall not be less than 50 Pa above
the external pressure under the most onerous conditions specified for normal service.
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9 Supply of protective gas

9.1

Backup supply

If a backup supply of protective gas is required in the event of failure of the primary supply,
then each supply shall be capable of maintaining, independently, the required level of
pressure or rate of supply of protective gas. The two sources may share common ductwork or

piping.

NOTE A backup supply can be advisable where it is necessary to maintain operation of the electrical equipment.

9.2

When the enclosure of an ignition-capable product is protected by Level of Protection

press
press

9.3

The protective gas shall be non-flammable.

The
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When an inert gas is used, a risk of asphyxiation‘exists. Therefore a warning shall be af
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9.4

The
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—independentsuppities

urized enclosure and this enclosure is then located within a Level of Protection
urized enclosure, the protective gas supplies shall be independent.

Type of gas

nstructions shall specify the protective gas and any alternative permitted. Where
air of normal instrument quality or nitrogen is specified,.thie protective gas should ng
n of its chemical characteristics or the impuritiesthat it may contain, reducs

liveness of the type of protection “p”, or adversely, affect the satisfactory operation
rity of the enclosed equipment.

b enclosure, (see 18.9.) Consideration should be given to providing a suitable mea
ng the enclosure to remove the inert gas prior to the opening of doors or covers.

Temperature

femperature of the protectivé.gas shall not normally exceed 40 °C at the inlet o
sure. In special circumstances, a higher temperature may be permitted or a |
erature may be requireds; in this case, the temperature shall be marked on the enclos

Pressurized equipment with an internal source of release

release cenditions, containment system design requirements, the approjf
urizationtechniques and the restrictions on ignition-capable equipment and interna
ces are.given in Clauses 11 to 15.
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11.1.

bl liti

No release

1 There is no internal release when the containment system is infallible; see 12.2.

11.1.2 No internal release is deemed to exist when the flammable substances inside the
containment system are in the gas or vapour phase when operating between the specified

temp

erature limits and either:

a) the gas mixture within the containment system is always below the LFL; or

b) the minimum pressure specified for the pressurized enclosure is at least 50 Pa higher
than the maximum pressure specified for the containment system and an automatic safety

d

evice is provided to operate if the pressure difference falls below 50 Pa.
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NOTE The purpose(s) for which the signal from the automatic safety device is used (that is, to disconnect power
or to sound an alarm or otherwise maintain the safety of the installation) is typically the responsibility of the user.

The certificate number shall include the "X" suffix in accordance with the marking
requirements of IEC 60079-0 and the Specific Conditions of Use listed on the certificate shall
detail the necessary information required by the user to ensure safe use.

11.2 Limited release of a gas or vapour

The rate of release of the flammable substance into the pressurized enclosure shall be
predictable in all conditions of containment system failure; see 12.3. For the purposes of this
standard. release of a liquefied gas is considered as release of a gas.

11.3| Limited release of a liquid

The rate of release of the flammable substance into the pressurized enclosure 'is limitgd as
in 1112, but the conversion of the liquid into a flammable vapour is~not predictable.
Consdideration shall be given to the possible accumulation of liquid insidethe pressufrized
enclgsure and the consequences thereof.

If oxygen may be released from the liquid, the maximum flow\hate of oxygen sha]l be
predicted; see 13.2.2.

12 Design requirements for the containment system

12.1| General design requirements

The ¢lesign and construction of the containmentisystem, which will determine whether leakage
is likely to occur or not, shall be based on thegmost onerous conditions of service specifigd by
the npjanufacturer.

The gontainment system shall be either'infallible or have a limited release upon failure. |f the
flammable substance is a liquid, there shall be no normal release (see Annex E) and the
protdctive gas shall be inert.

NOTE| The protective gas needs to be inert to prevent the evolved vapours from exceeding the capabilities |of the
diluting protective gas.

The anufacturer shall specify the maximum inlet pressure to the containment system.

Detalls of the design and construction of the containment system, the types and operating
cond|tions ofrtffe flammable substance it may contain and the expected release rate or rates
at giyen locations, shall be provided by the manufacturer in order for the containment syjstem
to bg classified as an infallible containment system (12.2) or a containment system| with
limitgd.retease (12.3).

12.2 Infallible containment system

An infallable containment system shall be composed of metallic, ceramic or glass, pipes,
tubes or vessels which have no moving joints. Joints shall be made by welding, brazing, glass
to metal sealing, or by eutectic methods 1).

Low temperature solder alloys such as lead/tin composites are not acceptable.

1) A method of joining two or more components, normally metallic, employing a binary or ternary alloy system
which solidifies at a constant temperature which is lower than the beginning of solidification of any of the
components being joined.
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The manufacturer should carefully consider damage to a potentially fragile containment
system by adverse operating conditions. The Instructions should provide suitable guidance to
reduce the risk of damage for those conditions agreed between manufacturer and user such
as vibration, thermal shock and maintenance operations when doors or access covers of the
pressurized enclosure are open.

12.3 Containment system with a limited release

The design of a containment system with limited release shall be such that the rate of release
of the flammable substance is predictable in all conditions of containment system failure. The
quantity of flammable substance released into the pressurized enclosure includes the quantity

of fljmmmmmm—m—mm—mmance
enteling the containment system from the process. The flow shall be limited to a predigtable

rate by appropriate flow limiting devices, fitted outside the pressurized enclosure.

However, if that part of the containment system from the entry point into (the pressufrized
encldsure up to and including the inlet to the flow limiting device conforms to 12.2, the| flow
limiting device may be installed inside the pressurized enclosure, in_which case the|flow
limitihg device shall be permanently secured and shall have no movable parts.

The process flow into the containment system need not be limited'ifithe maximum releasq rate
from[the containment system into the pressurized enclosure can)be predicted. This condition
can e met when:

a) the containment system comprises connected /parts which individually meet| the
requirements of 12.2 and the joints between the' parts are so constructed thaji the
aximum release rate can be predicted and the%joints are permanently secured; or

b) the containment system includes orifices, or-nozzles, for the purpose of release in ngrmal
peration (for example, flames) but otherwise meets the requirements of 12.2.

(@)

If thel flow limiting device is not included as part of the equipment, the certificate number|shall
incluge the "X" suffix in accordance with the marking requirements of IEC 60079-0 and the
Specific Conditions of Use listed on-the certificate shall detail the necessary informjation
required by the user to ensure confermity with the requirements of this standard including the
maxijnum pressure and flow of the-flammable substance into the containment system.

Pressurized enclosures containing a flame shall be assessed as though the flame had peen
extinguished. The maximum quantity of the fuel/air mixture which supplies the flame shall be
addef to the quantity ‘ofirelease from the containment system.

Elastomeric seals; windows and other non-metallic parts of the containment system are
permijissible. Pipe threads, compression joints (for example, metallic compression fittings)} and
flanged joints are also permissible.

13 Proteective rce
of release
13.1 General

The choice of protective gas depends upon the probability, quantity and constituents of the
release from the containment system. See Table 4 for tabulation of the permitted protective
gas.
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Table 4 — Protective gas requirements for a pressurized enclosure
with a containment system

Internal release (see Annex E) Continuous dilution Leakage compensation
Substance Normal Abnormal Annex UFL <80 % | UFL >80 % | UFL <80 % | UFL >80 %
Gas or None None E.2 Not applicable Not applicable
liquid
Gas None Limited E.3 Air or inert | Air Inert only <no>
Gas Limited Limited E.4 Air or inert | Air <no> <no>
Liqui-l Nonao Limitad I:_’.) lnort f\nly RO Lnart r\nly N
Liquifl Limited Limited E.4 <no> <no> <no> <no>
<no>means pressurization technique not acceptable.

The
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13.2

13.2.

The protective gas shall be air or inert gas.

13.2.

The protective gas shall be inert gas.

The

Ther

The

be such that no explosive gas atmosphere can be formed ,inside the pressu
sure at a potential ignition source, that is, outside the dilution~area. Annex F pro
ples of how internal partitions may be used to ensure potential ignition sources
He the dilution area.

e inert gas is used as the protective gas, the pressurized enclosure shall be mark
dance with 18.9.

applicable pressurizing techniques depend. Upon the release condition and or
ituents of the release as follows.

Pressurization with leakage compensation

1 No release

2 Limited release ofia,gas or liquid

oncentration,of-oxygen in the flammable substance shall not exceed 2 % (V/V).
b shall notybe any normal release (see Annex E) of the flammable substance.

R 'of the flammable substance shall not exceed 80 %.

Hesign of the pressurized enclosure with a containment system and_,a limited release

rized
vides
are

ed in

the

NOTE

It is difficult or impossible to protect with leakage compensation using inert gas when the flam

mable

substance is capable of reacting with little or no oxygen present (that is to say it has a UFL greater than 80 %).

13.3
13.3.

Pressurization with dilution

1 General

If the flammable substance has a UFL exceeding 80 %, or if it has a concentration of oxygen
exceeding 2 % (V/V), or if there is a normal release (see Annex E) of the flammable
substance, then continuous flow shall be used to dilute the flammable substance.

13.3.

2 No release

The protective gas shall be air or inert gas.
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13.3.3 Limited release of a gas or vapour

The flow rate of protective gas after purging shall be sufficient, under all conditions of
containment system failure, to dilute the maximum release at a potential ignition source that is
outside the dilution area, as follows:

a) when the protective gas is air, the flammable substance in the release shall be diluted to a
concentration not exceeding 25 % of the LFL;

b) when the protective gas is inert, any oxygen in the release shall be diluted to a
concentration not exceeding 2 % (V/V).

Whe 8 ased y than
80 %], any release shall be diluted with air to a concentration not exceeding 25 % of the.LFL.

NOTE| It is necessary to dilute to 25 % of the LFL when the flammable substance is capable of reacting with little
or no pxygen present, that is to say it has a UFL greater than 80 %.

13.34 Limited release of a liquid

The protective gas shall be inert and the provisions of 13.3.3 b) shall be-complied with. There
shall[not be any normal release (see Annex E) of the flammable substance.

14 Ignition-capable equipment

Electrical equipment in the dilution area shall be proteCted by a Level of Protection listpd in
Tablg¢ 5. Exceptions from this requirement are flamies, igniters or other similar equipment
intended to ignite a flame. The dilution area emanating from the flame shall not overlap any
other dilution area.

Table 5 — Equipment Protection\Levels permitted within the dilution
area based upon the Level of Protection of the pressurized enclosure

Level of Protection “pxb”,

Level of Protection “pyb” Level of Protection “pzc

Internal release is

abnormal Ga or Gb Ga, Gb or Gc

normal Ga Ga

Gengrally, any internal source of release should be near to the outlet and any ignition-capable
equigment near«to-‘the inlet of the protective gas, to allow the shortest possible waly for
released flammable gas to leave the pressurized enclosure without passing ignition-capable
equipment.

NOTE| .T¢ ,avoid ignition from an ignition source within the containment system back into the plant, the usra of a
flame larrestor can be necessary Such measures are not covered by this standard

15 Internal hot surfaces

An automatic safety device shall be provided if the pressurized enclosure contains any
surface having a temperature which exceeds the ignition temperature of the flammable
substance potentially released from the containment system. The action of the safety device
following the operation of the safety device specified in 11.1.2 b) is shown in Table 3.

Additionally,

a) if the protective gas is air, the release of the remaining flammable substance in the
containment system shall not form a concentration greater than 50 % of the LFL in the
vicinity of the hot surface(s); or
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b) if the protective gas is inert, the design and construction of the joints of the pressurized
enclosure shall be such as to prevent significant mixing of external air with the internal
inert gas (or internal flammable gas or vapour) during the cooling period. The ingress of
external air shall not increase the concentration of oxygen to a value greater than 2 %
(VIV).

The pressurized enclosure shall be marked:

WARNING — DO NOT OPEN ANY DOOR OR COVER FOR xxx MINUTES AFTER
REMOVING POWER

Where xxx is replaced with the value in minutes for the delay required.

This |delay shall be the longer of the times taken for the hot surface to cool below the ignition
tempgrature of the flammable substance released from the containment system or‘below the
tempgrature class of the pressurized enclosure.

16 Type verification and tests

16.1| Determining the maximum overpressure rating

The maximum overpressure rating of the enclosure is the highest internal operating pregsure
attained by following the manufacturer’s instructions.

NOTE| The maximum overpressure generally occurs when purging.th'e enclosure.

The measured internal pressure shall not exceed the.maximum rated internal pressure fgr the
enclgsure if specified.

16.2| Maximum overpressure test
A pressure equal to 1,5 times the maximum overpressure determined in 16.1 or 200 Pa,

whichever is the greater, shall be applied to the pressurized enclosure and, where they are an
integral part of the enclosure, the associated ducts and their connecting parts.

The fest pressure shall be applied for a period of 2 min + 10 s.

The fest is considered\to be satisfactory if no permanent deformation occurs which would
invall{date the type of protection.

16.3| Leakagetest

16.3[1 Other than static pressurization

The pressure in the pressurized enclosure shall be adjusted to the maximum overpregsure
specified by the manufacturer for normal service. With the outlet aperture closed, the leakage
flow rate shall be measured at the inlet aperture.

Normal service does not include the overpressure required to open a vent in order to purge
the enclosure at a higher flow rate.

The measured flow rate shall be not greater than the maximum leakage flow rate specified by
the manufacturer.

16.3.2 Static pressurization

The pressure in the pressurized enclosure shall be adjusted to the maximum overpressure
that can occur in normal service. With the aperture(s) closed, the internal pressure shall be
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monitored for a period of time, in accordance with 8.8. The pressure shall not drop below the
minimum overpressure.

16.4

Purging test for pressurized enclosures with no internal source of release
and filling procedure test for static pressurization

16.4.1 General

This test applies whether leakage compensation is used or not used (i.e. continuous flow).

16.4.2 Pressurized enclosure where the protective gas is air

The |pressurized enclosure shall be prepared for test as described in Annex™A.
presgurized enclosure shall be filled with the test gas to a concentration of not less’than
at anly point. As soon as the pressurized enclosure is filled, the test gas supply shall*be tU
off apd the air supply turned on at the minimum purging rate specified by the. manufac

of i}

If a decond test is required, the pressurized enclosure shall be filled with a second test
reprgsenting the other end of the density range, to a concentration-of not less than 70

any
duram
the Iq

16.4.3 Pressurized enclosure where the protective gas is inert

The pressurized enclosure shall be prepared for test as described in Annex A. The encld

shall

purged with the inert gas specified by the mantfacturer.

The [time taken until there is no sample point where there is an oxygen concentr
excegeding that specified in A.3 shall be measured and noted as the purging time.

The [minimum purging duration ;specified by the manufacturer shall be not less thar
meagured purging time.

16.44 Pressurized enclosure where the protective gas may be either air or an inen

Whete air and_inert gas are permitted as alternative protective gases with the same pu

time,

16.4. Filling procedure test for a pressurized enclosure protected by static

me taken until there is no sample point where there is a test gas concentration in ex
t specified in A.2 shall be measured and noted as the purging time.

The

70 %

rned
urer.
cess

gas,
% at

oint and the purging time for the second test shall be measured. The minimum pufging
on specified by the manufacturer shall be not less than’ the measured purging time or

nger of the two measured purging times where two tests ‘are carried out.

be filled initially with air at normal atmospheric pressure. The enclosure shall thg

gas with a-density equal to air £10 %

the purging time shall be measured by the method specified in 16.4.2

pressurization

sure
n be

ation

the

rging

In the case of static pressurization, the enclosure shall be filled initially with air at normal
atmospheric pressure. The equipment shall then be filled with inert gas in accordance with the
manufacturer’s specifications. It shall then be verified that there is no sample point where
there is an oxygen concentration exceeding 1 % (V/V), referred to atmospheric conditions.

16.5 Purging and dilution tests for a pressurized enclosure with an internal source of

release

16.5.1 Test gas

The choice of test gas or gases shall take account of both the external gases and the
internally released flammable substance.
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16.5.2 Pressurized enclosure where the flammable substance has less than 2 % (V/V)
oxygen and the protective gas is inert

16.5.2.1 Purging test

The test shall be carried out using the test procedure specified in 16.4.3. The minimum purge
flow rate shall not be less than the maximum release rate from the containment system.

The minimum purging time specified by the manufacturer shall be not less than 1,5 times the
measured purging time.

To nfake allowance for oxygen that could be released from the containment sysiem during
purging, the purging time confirmed in the test is increased by 50 %.

16.5.2.2 Dilution test

A dilution test is not required because the flammable substance does not contain more|than
2 % (V/V) oxygen.

16.5.3 Pressurized enclosure with pressurization by continuous-flow, containment
system with less than 21 % (V/V) oxygen and the protective gas is inert

16.5.3.1 Purging test

The ¢nclosure shall be filled with air. Air shall also be injected into the enclosure through the
contginment system at a flow rate corresponding tohe maximum release rate in a manner
reprgsenting the most onerous conditions of releasé/taking into account the position, number
and mature of the releases and their proximity to potentially ignition-capable equipment that is
outsife the dilution area.

The |supply of protective gas shall then\be turned on at the minimum purging flow| rate
specified by the manufacturer.

The [time taken until there is nocsample point where there is an oxygen concentration
excegeding that specified in A.3 shall be recorded as the measured purging time.

The minimum purging dutration specified by the manufacturer shall be not less than the
meagured purging time.

16.5.3.2 Dilution test

Immediately @fter the purging test specified in 16.5.3.1, the supply of the protective gas|shall
be adjusted-to the minimum flow rate specified by the manufacturer, the oxygen flow rate|from
the cpntainment system being maintained at that specified in 16.5.3.1.

The oxygen concentration measured over a period of time not less than 30 min shall not
exceed the concentration as specified in A.3.

A quantity of air containing an equivalent quantity of oxygen to that within the containment
system shall then be released into the pressurized enclosure from the containment system
together with a release of air in accordance with 12.3.

During the period of release, the concentration of oxygen in the vicinity of potentially ignition-
capable equipment, that is outside the dilution area, shall not exceed 1,5 times the oxygen
concentration specified in A.3 and shall, in a time not greater than 30 min, be reduced below
the specified concentration.

NOTE This test is used to simulate a bulk release equating to a catastrophic failure of the containment system.
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16.5.4 Pressurized enclosure where the flammable substance is not a liquid,

pressurization by continuous flow and the protective gas is air

16.5.4.1 Purging test

The t

est shall be carried out using the test procedure specified in 16.4.2.

In addition, during the test, the test gas shall be injected into the pressurized enclosure
through the containment system at the maximum release rate, in a manner representing the
most onerous conditions of release, taking into account the position, number and nature of the
releases and their proximity to potentially ignition-capable equipment that is outside the
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4.2 Dilution test
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If a second test is required, the test shall be repeated using the second test gas.

NOTE

A ql%antity of test gas equivalent.t0 the volume of flammable gas within the contain

her with a flow of testgas equivalent to the maximum release of flammable g
dance with 12.3.

g the period of(release, the concentration of a test gas in the vicinity of poten
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16.6

Verification of minimum overpressure

A test shall be made to verify that the pressurization system is capable of operating and
maintaining an overpressure complying with 7.12 under normal service conditions.

The pressure in the enclosure shall be measured at points where leakage is likely to occur,
and especially where the lowest pressure will occur.

Protective gas shall be supplied to the pressurized enclosure at the minimum overpressure,
and if necessary, at the minimum flow rate specified by the manufacturer.

For rotating electrical machines, the tests shall be carried out both with the machine stopped
and with it running at its maximum rated speed.
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Tests for an infallible containment system

1 Overpressure test

A test pressure of at least 5 times the maximum operating pressure specified for normal
service with a minimum of 1 000 Pa shall be applied to the containment system for a period of
2 min + 10 s. The containment system shall be tested under the most onerous conditions of

rated temperature.

The increase of the test pressure should achieve the maximum pressure within 5 s.

The fest is considered to be satisfactory if no permanent deformation occurs and thq test
specffied in 16.7.2 is passed.

16.7.2 Infallibility test

The pontainment system shall be flushed and pressurized with pure helium~(95,0 % V|V or
highgr) to a pressure equal to the maximum operating pressure of the containment system. A
helium leak detector shall then be used to check for leaks. The test is“considered satisfactory
if the|leak detector does not indicate any leaks.

NOTE| Leaks are indicated by a reading higher than the ambient room reading.

16.8| Overpressure test for a containment system with a limited release

NOTE| This test is carried out on a containment system which has-a‘limited release during normal operation.

A tegt pressure of at least 1,5 times the maximum, internal overpressure specified for ngrmal
servite, with a minimum of 200 Pa, shall be applied to the containment system and main-
tained for a time of 2 min +10 s. The test isgconsidered to be satisfactory if no permanent
deformation occurs.

17 Routine tests

17.1| Functional test

The performance of safety-devices provided with the pressurized enclosure shall be verifiped.
17.2| Leakage test

The lleakage of pretection gas shall be tested as specified in 16.3.

17.3 | Tests-for an infallible containment system

An infallible containment system shall be tested as specified in 16.7. However, for liquid
systems, it s adequate to check for fiquidfeaks during the overpressure testin pface of the
helium leak test.

17.4

Test for a containment system with a limited release

The containment system shall be tested as specified in 16.8.

18 Marking

18.1

General

In addition to the requirements of IEC 60079-0, the marking shall include the following. Where
warning markings are required by this standard, the text following the word “WARNING” may
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be replaced by technically equivalent text. Multiple warnings may be combined into one
equivalent warning.

18.2 Identifying as pressurized

The pressurized enclosure shall be marked “WARNING — PRESSURIZED ENCLOSURE”".

18.3 Supplementary marking

The following supplementary information shall also be marked as appropriate:

a) WFOIECHOH PO “pybor“pZTy
b) minimum quantity of protective gas required to purge the enclosure specified by

—| minimum purging flow rate of protective gas; and

—| minimum purging duration; and
—| minimum additional purging duration per unit volume of additional”ducting (where
appropriate);

NOTE 1 It is typically the responsibility of the user to increase the quantity of protective gas to gnsure
purging of the ducts.

For level of Protection “pzc” and Level of Protection “pyb”{the minimum pressure mdy be
used|in place of the flow rate if the pressure is a positivetindication of the correct flow|(see
7.8 ¢).

c) type of protective gas if other than air;

d) inimum and maximum overpressure;

e) minimum flow rate of protective gas;

f) inimum and maximum supply pressure\to the pressurization system;
g) the maximum leakage rate from the @ressurized enclosure;

h) a| special temperature or range~of temperatures for the protective gas at the inlet tp the
pressurized enclosure when specified by the manufacturer;

i) the point or points at which.the pressure is to be monitored unless this is indicated ip the
r¢levant documentation.

Presgurized enclesures with a containment system shall additionally be marked with the

c) a

d) a restriction that the flammable substance shall not have a UFL higher than 80 %.

18.5 Static pressurization

Pressurized enclosures protected by static pressurization shall be marked:
WARNING — THIS ENCLOSURE IS PROTECTED BY STATIC PRESSURIZATION. THIS
ENCLOSURE SHALL BE FILLED ONLY IN A NON-HAZARDOUS AREA ACCORDING TO
THE MANUFACTURER’S INSTRUCTIONS

18.6 Pressurization systems

A pressurization system with a separate certificate is marked as associated pressurization
equipment.
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When a pressurization system with a separate certificate is marked for installation in a
hazardous area, the symbol “’[p]” shall be included in the “Ex marking”. When a
pressurization with a separate certificate is marked for installation only in a non-hazardous
area, the “Ex marking” shall be “[Ex p]”.

NOTE Markings “[p]” and “[Ex p]” do not appear in IEC 60079-0, Ed. 6 or earlier.
18.7 Warnings required in other clauses

Table 6 — Text of warning markings

Clause-or Recommended warning (cimil:r wnrding is r\nrmiﬂ'nrl)
subglause
5.3.9 WARNING — DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS PRESENT
7.8 q) WARNING — POWER SHALL NOT BE RESTORED AFTER ENCLOSURE HAS BEEN,OPENED
UNTIL ENCLOSURE HAS BEEN PURGED FOR ___MINUTES AT A FLOW RATEOF __
7.9 WARNING — POWER SHALL NOT BE RESTORED AFTER THE ENCLOSURE HAS BEEN
OPENED UNTIL COMBUSTIBLE DUST ACCUMULATIONS WITHIN THE ENCLOSURE HAVE
BEEN REMOVED
7.11|d) WARNING — PROTECTIVE GAS SUPPLY VALVE — FOLLOW INSTRUCTIONS BEFORE
CLOSING
15 WARNING — DO NOT OPEN ANY DOOR OR COVER FOR xxx MINUTES AFTER REMOVING
POWER
G.7. WARNING — BATTERIES ARE LOCATED INSIDE THIS/ENCLOSURE. DO NOT OPEN WHEN AN
EXPLOSIVE ATMOSPHERE IS PRESENT
G.7.2 WARNING — THIS PRESSURIZED ENCLOSURE-GONTAINS A BATTERY WHICH REMAINS
CONNECTED AFTER THE EXTERNAL POWER'HAS BEEN ISOLATED. CONSIDERATION
SHOULD BE GIVEN TO THE REMOVAL OF THE BATTERY IF THE ENCLOSURE IS TO REMAIN
UNPROTECTED BY EX P FOR A SIGNIFIGANT TIME
G.7. WARNING - BATTERIES IN THIS PRESSURIZED ENCLOSURE REQUIRE ROUTINE
MAINTENANCE. SEE INSTRUCTIONS
H.3. WARNING — BATTERIES ARE-LOCATED INSIDE THIS ENCLOSURE. DO NOT OPEN WHEN AN
EXPLOSIVE ATMOSPHERE IS\PRESENT
H.3. WARNING — THIS PRESSURIZED ENCLOSURE CONTAINS A BATTERY WHICH REMAINS
CONNECTED AFTER THE EXTERNAL POWER HAS BEEN ISOLATED. CONSIDERATION
SHOULD BE GIVEN\FO‘THE REMOVAL OF THE BATTERY IF THE ENCLOSURE IS TO REMAIN
UNPROTECTED BY EX P FOR A SIGNIFICANT TIME
H.3. WARNING — BATTERIES IN THIS PRESSURIZED ENCLOSURE REQUIRE ROUTINE
MAINTENANGCE. SEE INSTRUCTIONS
18.8| Overpressure limited by user
When instfuctions require the user to limit the pressure, the maximum operating pregsure
shall|be’marked on the enclosure. The instructions shall contain either of the following:

a) requirements for the user to install a protective gas supply that will not exceed the
maximum operating pressure of the enclosure under single-fault conditions. The fault
should be self-revealing. Protection can be either with a redundant regulator or with an
external pressure relief valve that is capable of handling the maximum flow rate; or

b) requirements for the user to use only a blower system and not compressed air for the
protective gas supply.

Compliance is checked by inspection of the instructions and markings.

18.9 Inert gas

Pressurized enclosures using inert gas as the protective gas shall be marked as follows:
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WARNING - THIS ENCLOSURE CONTAINS INERT GAS AND MAY BE AN
ASPHYXIATION HAZARD. THIS ENCLOSURE ALSO CONTAINS A FLAMMABLE
SUBSTANCE THAT MAY BE WITHIN THE FLAMMABLE LIMITS WHEN EXPOSED TO
AIR.

19 Instructions

In addition to the instructions required by IEC 60079-0,

o the protective gas and any alternative permitted shall be specified;

(] if btlubt;Ullb fUI GIUU[J “i Uqu;plllbllt bild“ Idclltlfy tiIU IIUUd tU Iecrrove HIU L;Ulllluubt;luiu dUSt
i an appropriate manner before restoring power.

NOTE| It is the responsibility of the user to determine what is an appropriate manner for removing thesxcombiistible
dust.

Anngx D provides recommendations with respect to pressurization.
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Annex A
(normative)

Purging and dilution tests

General

The internal atmosphere of the pressurized enclosure shall be tested at different points where
it is considered that the test gas is most likely to persist and in the vicinity of potentially

igniti

The
of th

on-capable-eauinment that ic anteida the naormal dilution araea
R-Gapauro-egtHpHehit—tHati5—ottsta tHe-HoHhar—eahtHoH—aea-

jas concentration at the test points shall be analysed or measured throughout’the p
b test(s). For example, the pressurized enclosure may be fitted with a number of s

eriod
mall-
t the

rized
rging

bore |tubes, the open ends of which shall be located inside the pressurized enclosure 3
sampling points.

If thg test consists of taking samples, the quantities taken should not 'significantly influence
the tgst.

If ne¢essary, apertures in the pressurized enclosure may be claséed to enable the pressu
enclgsure to be filled with the specified test gas, provided they are re-opened for the pu

and dilution tests.

A.2

The

e air is used as the protective gas the test method/shall be as follows:

hen required for specific applications, testsymay be carried out for specific flam
Ases and vapours. In this case the flammable gases shall be specified and test ga
nosen having densities within £10 % of:the heaviest and lightest gas specified;

the case of a single specified gas; a single test shall be carried out with a tes
bving a density within £10 % of the specified gas;

hen it is required to cover alkflammable gases, two tests shall be carried out. One
nall be made to cover lighter-than-air gases using helium as the test gas. The se

e test gas.

gases should bemon-flammable and non-toxic.

Criteria)for compliance where the protective gas is air

not elxceed the following values:

conceniration of test gas at the sample points after purging and applicable dilution

gas

test
cond

st shall be made to cover heavier-than-air gases using either argon or carbon dioxide as

shall

— where test(s) were conducted for specific flammable gases, a value equivalent to 25 % of
the most onerous LFL;

— where one specific flammable gas is covered, a value equivalent to 25 % of its LFL;

— where all flammable gases are covered, 1 % for the helium test and 0,25 % for the argon
or carbon dioxide test.

NOTE These values correspond approximately to 25 % of the LFL for light and heavy flammable gases
respectively.

A3

Criteria for compliance where the protective gas is inert

Where the protective gas is inert, the concentration of oxygen after purging and applicable
dilution shall not exceed 2 % (V/V).
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Annex B
(informative)

Examples of functional sequence diagram

Table B.1 gives an example of information to be provided by the manufacturer for a simple
control system for a pressurized enclosure with leakage compensation.

Table B.1 — Truth table of a leakage-compensation
purge control system

50 S1 S2 S3 MOP XOP PFLO PTIIVI

1 0 0 0 0 1 0 1

1 0 0 0 0 0 0 1

1 0 0 0 1 1 1 0

1 0 0 0 1 1 0 1

1 0 0 0 1 1 1 1

1 0 0 0 0 1 1 1

1 0 0 0 0 0 1 1

1 0 0 0 1 1 0 0

1 0 0 0 0 1 0 0

1 0 0 0 0 0 0 0

1 0 0 0 0 0 1 0

1 0 0 0 0 1 1 0

0 1 0 0 1 0 0 0

0 0 1 0 1 0 1 0

0 0 0 1 1 0 0 1

0 0 0 1 1 0 1 1
Figune B.1 demonstrates a.state diagram of a leakage-compensation purge control system.

Figure B.1 — State diagram of a leakage-compensation
purge control system
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LEA

KAGE-COMPENSATION LOGICAL DEFINITIONS

Exceeds maximum overpressure = [XOP]
Overpressure > 50 Pa (25 Pa for Level of Protection “pzc”) = [MOP]

Purge flow > minimum = [PFLO]

Purge time incomplete = [PTIM]

[MG

IMQ

IMQ

Purge time complete = [PTIM]

Initipl state = SO

P] & [XOP]& [PFLO] & [PTIM] = S1 Minimum conditions to start purge

P] & [XOP] & [PFLO] & [PTIM] = S2 Purging

P] & [XOP] & [PTIM] = S3 Purging complete, power cennected

Each

state of the system is defined in response. 10 the inputs of the monitoring devices

The

statep are unique. Transitions between states are only allowed along paths defined by the
s and in the direction of the arrows.,The logical conditions for the occupation of [each
are uniquely defined by Boolean logical expressions. All possible combinations of finput
tions are shown in the table. Other systems with more monitoring devices cap be

arrov
state
cond
desc

ibed by this method provided each operational state is uniquely defined by its inputs|.
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Figures C.1 to C.4 show examples of the changes in pressure in ducts and enclosures.

NOTE

— 49 —

Annex C
(informative)

Examples of the changes in pressure in ducts and enclosures

In the figures, examples are shown where the overpressure is maintained by a fan. This can however also
be provided by other means, for example, by feeding air from compressed air cylinders, compressors, etc. In such
cases, there would be different pressure drops up to the enclosure entry.

Key

Py H
q

R
I

§

D o WN -

14

nclosure and in certain cases'through a choke)
rotective gas inlet (in a non-hazardous area)
ucting

an

Enclosure

Not used,on’this diagram)

2 3 2 4
1
9
Pa P1
50 i EFCTERE e e S
0 'ﬁ———— -----

Choke (where/required to maintain the overpressure)

10

7
8
9
10
11

Protective gas outlet

(Not used on this diagram)
Overpressure

Internal pressure

External pressure

Figure C.1 a) — Protective gas outlet without a spark and particle barrier

IEC

Pressure of the protective gas_(determined by the flow resistance through the ducting, the parts with

in the
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2 3 2 4 2 5 8
1 I
\ /7
H
(o]
Pa P1 /10
o[ 1 O :':"i‘—
o PRIV, R U —— - .
11
IEC

essure of the protective gas (determined by the flow resistance through the ducting, the parts with

closure and in certain cases through a choke and spark and particle barrier)
btective gas inlet (in a non-hazardous area) 7 Protective gas outlet
cting 8 Spark and particle barrier
n 9 “Overpressure

closure 10 Internal pressure

oke (where required to maintain the overpressure) 11 External pressure

bt used on this diagram)

Figure C.1 b) — Protective gas outlet with a spark and particle barrier

Figure C.1 — Protective gas outlet

in the
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9
Pa Py 10
pad
{510 SPRRRPRER. 1 ISy S
O-==== =] ———— Y ——————————————
11
IEC
Key
P, Pfessure of the protective gas (almost constant)
1 Hrotective gas inlet (in a non-hazardous area) 7 Protective, gasvoutlet
2 Ducting 8 (Not used bn this diagram)
3 Han 9 Overpressure
4  Hnclosure 10 Internal pressure
5 (Not used on this diagram) 11 External pressure
6 Qutlet valve

Figure C.2 — Pressurized enclosures with leakage compensation,
enclosures, without moving parts
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IEC

Key

P, Prgssure of the protective gas (determined by the flow resistance-of the internal parts, and influenced bgtween
A,|B and C by the internal cooling fan)

1 Prptective gas inlet (in a non-hazardous area) 7 . Rrotective gas outlet

2 Dycting 8™ (Not used on this diagram)
3 Fan 9 Overpressure

4  Enclosure 10 Internal pressure

5 (Npt used on this diagram) 11 External pressure

6 Odtlet valve

Figure C.3 — Pressurized enclosures with leakage compensation,
rotating electrical machine with an internal cooling fan

Pressure at every point'where leakage can occur is above the minimum of 50 Pa for Leyel of
Protgction “pxb”.

Care| should be—-taken in the application of pressurization to motors having an intefnally
enclgsed coogling circuit in which circulation is assisted by an internal fan, since the effect of
such|fans~may be to produce a negative pressure in parts of the casing with consequent risk

of inpréss”of the external atmosphere. Any proposal to pressurize an internally ventilated
mototshould he submitted to the manufacturer of the motor
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Key

P, Pfessure of protective gas (determined by the flow resistance of the internal parts and by the uppermost
ofl pressure of the external air)

P Pfessure of the external air, caused by the external cooling fan

1 Prptective gas inlet (in a non-hazardous areal)) 7 Protective gas outlet

2 Dycting 8 (Not used on this diagram)

3 Fan 9 (Not used on this diagram)

4 Enclosure 10 Internal pressure

5 (Npt used on this diagram) 11 External pressure

6 Odtlet valve

b /10
Pa 4

Ps i
0 \ / -

11

>50 Pa

IEC

Figure 'CJ4 — Pressurized enclosure with a leakage compensation,
rotating electrical machine with an external cooling fan

value
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Annex D
(informative)

Information to be provided to the user

D.1 General

It is essential for safety that information about proper installation of the pressurization system
be provided to the user.

Spedific issues that the manufacturer should address as appropriate are as follows in~Clause
D.2 tp Clause D.6 inclusive.

D.2 | Ducting of protective gas

D.2.1 Location of inlet

Except for cylinder-supplied gases and some Group | applicatiens) the point at which the
protective gas enters the supply duct(s) should be situated in a non=hazardous area.

Congideration should be given to minimizing the migration of flammable gases or combustible
dustdq from the hazardous area to the non-hazardous arga upon loss of pressurization.

For Group | applications where the protective gas_enters the supply ducts from a hazardous
area/ the following precautions should be taken:

vo independent firedamp detectors shaould be fitted at the discharge side of the fan or
bmpressor, each arranged to automatically disconnect the electricity supply tq the
ressurized enclosure if the concentration of firedamp exceeds 10 % of the lower
plosive limit;

a)

O T O =

b) the time taken to achieve automatic disconnection should not be greater than one half the
tfansit time for the protective gas to flow from the detection point to the pressurized
enclosure;

c) in the event of automatic disconnection, the pressurized enclosure should be repyrged
before the electricity* supply is restored. The purging time should not start until the
firedamp concentration at the source of protective gas falls below 10 % of the lower
explosive limit

D.2. Ducting between pressurized enclosure and inlet

The intake ducting to a compressor should not normally pass through a hazardous area.

If the compressor intake Tine passes through a hazardous area, it should be consfructed of
non-combustible material and protected against mechanical damage and corrosion.

Adequate precautions should be taken to ensure that the ducting is free from leaks in case
the internal pressure is below that of the external atmosphere (see Annex C). Additional
protective measures, for example, combustible gas detectors, should be considered to ensure
that the ducting is free of flammable concentrations of gas or vapour.

D.2.3 Outlets for protective gas

Ducts for exhausting the protective gas should preferably have their outlets in an area which
would, apart from the area in close proximity to the outlets, be non-hazardous, unless spark
and particle barriers have been provided by the manufacturer or added by the user.
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D.2.4 Additional purge time to account for ducting

The purge duration should be increased by the time necessary to purge the free volume of
those associated ducts which are not part of the equipment by at least five times their volume
at the minimum flow rate specified by the manufacturer.

D.2.5 Temperature of protective gas at the inlet

If necessary, measures should be taken to avoid condensation and freezing.

D.3

The
takern

(e.q.

D.4

If the
remo

D.5

The
shou

_Power for protective gas supply
|l ) 4

blectrical power for the protective gas supply (blower, compressor, etc.) should.be ¢
from a separate power source or taken from the supply side of the electrical iso
disconnector) for the pressurized enclosure.

Static pressurization

overpressure falls below the minimum specified, the pressurized enclosure shou
ved to a non-hazardous area before refilling.

Enclosures with a containment system

maximum pressure and flow of the flammablé/stbstance into the containment sy
d not exceed the ratings specified by the manufacturer.

Addillional precautions may be necessary if ‘@n-explosive mixture may possibly form due

pene

Adeq
damdg
such
the p

A flo
coulg

prevent release from-the containment system.

Addifional précautions may be necessary if the abnormal release may adversely affec

exter

ration into the containment system.

uate precautions should be taken to prevent adverse operating conditions that

as vibration, thermal shockand maintenance operations when doors or access cove
ressurized enclosure are open.

v switch may be required to stop the flow of the flammable substance, for examplg
be ignited by a\hot internal surface and the positive internal pressure is relied up

nal area classification.

ither
ator,

d be

stem

o air

may

ge the containment system. The description documents should explain these conditions

rs of

, if it
bn to

t the

pOSS|b|I|ty of air penetratlon into the contalnment system and the resultlng addltlonal
precautions that may be necessary.

D.6

Enclosure maximum overpressure

The user should limit the pressure as specified by the manufacturer.
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Annex E
(normative)

Classification of the type of release within enclosures

General

2014

The consequences of a release of flammable substances within an enclosure are more severe
than a srm|Iar release in free a|r A temporary leak inside an enclosure will build up flammable

Beca
“abn

In all
ment

E.2

The
in 16

E.3

A co

use of thls it is necessary to assign greater |mportance to normal release’
brmal release” than for a release in open air.

cases, devices shall be fitted to limit the flow of flammable substances from the cor
system into the pressurized enclosure. Only limited releases are permitted.

No normal release, no abnormal release

7 for infallible containment.

No normal release, limited abnormal release

htainment system which does not meet therequirements for infallible containmen

comprises metallic pipes, tubes or elements suech as Bourdon tubes, bellows or spirals,

and

tain-

containment system meets the design requirements in 12.2 and the test requirements

and
with

jointg not subject to disconnection during routine maintenance and made with pipe thr¢ads,
welding, eutectic methods, or metallic compression fittings shall be considered to have no
normial release but limited abnormal release.

Rotating or sliding joints, flanged joints, elastomeric seals and non-metallic flexible tubing do
not sptisfy this criterion.

E.4 | Limited normal.release

Systems which canhot meet the requirements for "no normal release" shall be considergd to
have| a limited normal release. This includes containment systems with joints subject to
routime maintenance. Such joints shall be clearly identified.

Contginmient systems whose construction comprises non- metallic pipes tubes or ele ents
such

joints

Enclosures having a flame in normal operation shall be assessed with the flame extinguished.
It shall be assumed that extinguishing of the flame is a normal occurrence and that the
equipment shall be classified as having a normal release unless devices are fitted to stop the
flow of flammable gas or vapour automatically upon flame extinction.
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Annex F
(informative)

Examples for the use of the dilution area concept

1 2 3

N L 1y

7 5
IEC
Key
1 Ndminal boundary of dilution area 5 «Riurge outlet
2 Inlet of flammable material 6 " Partition to enclose ICE
3 Odgtlet of flammable material 7 Purge inlet
4 Arga of dilution testing

By e
enclg
ICE
diluti

Figure F.1 — Diagram showing the use of the dilution area
concept to simplify.the purge and dilution test requirements

nclosing ignition-capable equipment (shown as ICA in Figures F.1 to F.3) within an
sure or through the _use of partitions, it can be demonstrated by a simple test th3
Hoes not lie withifva dilution area. It is not necessary to determine the extent o
bn area, merely-te-determine that the dilution area does not extend to the ICE.

nner
t the
f the



https://iecnorm.com/api/?name=690cbe0354b559ef74782294aa9075fb

- 58 - IEC 60079-2:2014 © 2014

i, AN
g |

5

4
IEC

Key
1 Internal partition 4 Purge outlet
2 Pdrge inlet 5 Location of ICE
3 Infallible parts of containment system 6 Potential source of release with nominal dilution area

Figure F.2 — Diagram showing the use of the infallible containment system
concept to simplify the purging and dilutiotr requirements around ICE

Sincg¢ those parts of the containment system lying within the internal partition mee} the
requirements for infallible containment, the ICE(shown as ICA in Figures F.1 to F.3) cannot
be within a dilution area.

N
-4 \ 3
IEC
Key
1 Area of dilution testing 3 Potential source of release with nominal dilution area
2 Purge inlet with inert gas 4 Purge outlet

Figure F.3 — Diagram showing the use of internal partitions around the
potential source of release to simplify the purging and dilution requirements
around ICE located outside the partitions

Since the dilution area is contained within the internal partition, the ICE (shown as ICA in
Figures F.1 to F.3) is not within a dilution area.
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G.1

Annex G
(normative)

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

General Requirements

G.1.1 General

Whe
the d

G.1.2

Only
press

G.1.3

Seco

Whe
own
batte

G.1.4

Live
locat
while
enca
obstn
the ¢
minin

The
charg

h the protected equipment incorporates batteries, suitable precautions shall be tak
esign of the equipment to prevent the production of explosive gas, sparks or hot'spo

Accepted Electrochemical Systems

those cells listed in IEC 60079-0 for which an IEC cell standard exists' shall be us
urized enclosures.

Secondary cells and secondary batteries
ndary cells and secondary batteries are permitted if:

e individual cells are sealed cells (either sealed gasttight cell or sealed valve-regu
pll); or

e battery volume does not exceed 1 % of the pressurized enclosure internal free vol

e the pressurized enclosure contains more.than one independent battery, each wi
charging system, only the most onereus case of gas release from one indeper
ry shall be considered.

Mechanical Protection

exposed parts of cells, batiéries and their associated protective components, whic
bd in the pressurized enclosure, shall be provided with protection to at least IP30,
the pressurized enclesure access door(s) or cover(s) are open. Where cellg
bsulated, care shall be taken to ensure that any pressure relief facilities arg
ucted. The ventsize shall be sufficiently large to prevent dangerous pressurisati

hum of one vent for each cell is required.

bncapsulation of cells and batteries shall allow for possible expansion of the cells d
ing;

en in
[S.

ed in

lated

Lme.

th its
dent

N are
even
are
not
bn of

ncapsulated assembly at the most onerous predictable release rate from the battery. A

uring

For t

e purposes of this stardardtheterms—‘encapsutate’—and—encapsutation —do 1ot

conformity to IEC 60079-18.

mply

The physical characteristic of vents will depend upon the type and capacity of the battery
arrangements. The effects of ageing on battery capacity and therefore on the rate of gas
evolution from the battery should also be considered.

Cells

, batteries and their associated protective components shall be securely mounted.
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G.2 Electrical Protection by energy limiting circuits.

G.21 Assessing as energy limited

The intent of this section is to allow circuits that can be assessed using the principles of
IEC 60079-11 as a guideline.

G.2.2 Protective Components

Except for inherently safe batteries (see G.5), protective components such as a resistor
and/or a fuse shall be provided to establish an energy limited circuit to guard against

withdrawal of current from a battery greater than the current for which safety has jpeen

assesgsed.

Protgctive Components shall conform to the following requirements. The manufactyrer’s

technjical literature is sufficient to verify conformity with these requirements. without fyrther

testing.

e Dliodes used to prevent charging or reverse charging of primary cells shall not be exp¢sed
tq a reverse applied voltage exceeding two thirds of their rated Peak Inverse Voltage
(RPIV), (or Repetitive Peak Reverse Voltage (Vrrm) if specified)!

These diodes shall be capable of withstanding a reverse voltage of 400 Vdc with a rey
Idakage current of < 10 uA at the most extreme conditiohs ‘of temperature (taking accg
of a single fault within the associate circuit).

The maximum forward current (taking accouni~ef’ a single fault within the assoc
clrcuit) of diodes whose purpose is to prevent“the charging of a primary cell shg
limited e.g. by a fuse or resistor, to a valueyhot exceeding 50 % of the manufacty
ted peak forward current.

-
Faty

uses shall conform to IEC 60127 (any, part) as follows:

F

The voltage to be used when assessing a fuse depends upon the maximum volta
which it can be subjected plus tolerances. In the case of a battery supplied voltags
vpltage to be considered shall-be the nominal voltage defined in the appropriate
standard for the electrochemical system used.

W\

a

ssumed to flow continuously. The fuse time-current characteristics shall ensure th3
transient ratings of protected components are not exceeded.

Current limiting tesistors shall be one of the following types and may be used at up t
thirds of the manufacturer’s rating:

—| film types

or;

erse
unt

iated
Il be
rer’s

e to
, the
IEC

here a fuse is used to( protect a battery, 1,7 In (nominal current rating of fuse) shall be

t the

b two

—| wireswound type with protection to prevent unwinding of the wire in case of breakage

H=Y aHae
LI

Breintad roaciotore P~y P--w-| hadbrid and eorta rwarad b o
| SARLRAASAS) TS orotul o dao UotTu LD ASARAS arru QTrrrrar Unmounto vUVTTOTU vy [} A3

conforming to IEC 60079-11 or encapsulated in accordance with IEC 60079-11.
A Current Limiting Resistor shall be considered as failing only to an open circuit.

Other components shall conform to the appropriate requirements of IEC 60079-11.

G.2.3 Preventing excessive gas pressure

Means to prevent the build-up of excessive gas pressure shall be provided:

a) under reverse charge, e.g. shunt diodes fitted across each cell of a battery;

b) under excessive discharge rates, e.g. a fuse fitted in series with the battery;

ating

c) for secondary batteries, under excessive charge rates, e.g. a charger designed to limit the

charging conditions to those recommended by the manufacturer.
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G.3 Additional requirements for Primary batteries

G.3.1 Prevention of reverse charging.

No additional protection need be fitted to prevent the release of electrolytic gas by polarity
reversal, or reverse charging of a cell by other cells in the same battery is required if:

e a capacity of 1,5 Ah or less (at a 1 h discharge rate); and

e avolume less than 1 % of the free volume of the enclosure;

or if the battery manufacturer confirms that the cells are electro-chemically balanced, and at
the ejnd of discharge the internal resistance of an individual cell will exceed 25 kQ.

Thesg relaxations should not be interpreted as allowing the release of electrolytic. gas|from
such|cells.

If a primary battery contains 3 or more cells in series, one or more compohents, shall be fitted
to prg¢vent gas generation within an expired cell by reverse charging (see’figure G.1).

T4
. |

+Ve

IEC

Figure G.1 — Reverse’charging protection

For this protective arrangement to be éffective, the forward voltage drop across each diode
used|to prevent reverse charging of a-cell shall not exceed the safe reverse charge voltage of
that ¢ell. Silicon diodes are considered suitable to meet this requirement.

G.3.2 Prevention of accidental charging of primary batteries

Whete there is more thanone battery or another voltage source in the equipment, and thegre is
the possibility of interconnection, protective components such as blocking diodes shgll be
provided to prevent'charging currents passing into primary batteries.

At lejast twoseérially connected devices shall be provided such as to limit the charging of
primciry batteries, even under single fault conditions, to a level not exceeding 10 pA pr to

2/3rds ofithat specified by the battery manufacturer, whichever is the lower (e.g.2 diodeq or a

diodg and a resistor (see Figure G.2).

Figure G.2 — Accidental charging protection

The battery should be connected between the protective components to reduce the risk of a
single fault causing both protective components to be short circuited.
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G.4 Additional requirements for secondary batteries

G.4.1 Charging of secondary batteries inside the pressurized housing

Where batteries are to be charged whilst inside the pressurized enclosure, the charging
conditions shall be fully specified and protective components shall be fitted to ensure that
these conditions are not exceeded.

Where batteries are used having a capacity of 1,5 Ah or less, and a volume less than 1 % of
the free volume of the enclosure, no additional protective component(s) needs to be fitted to
the battery to prevent the release of electrolytic gas by recharging currents.

Thesg relaxations should not be interpreted as allowing the release of electrolytic,'gas|from
such|cells.

NOTE| The above effectively limits the use of cells (or batteries) not fitted with a protective"component, to|those
types |commonly known as “button type cells” used, for example to retain memory on programmable elegtronic
circuitp.

Whefe batteries are to be removed from the pressurized enclosure for charging] the
manufacturer’s requirements for correct charging apply.

Where the consequences of deep discharging may, during.subsequent charging, result in
eithef the increased release of electrolytic gas and/or intetnal mechanical damage, a device
or dgvices shall be provided to prevent deep discharging.

Suitible precautions shall be taken to prevent incorrect assembly (e.g. plugs and so¢kets
whiclh are polarized or that are clearly marked te-indicate correct assembly).

Whefe plugs and sockets are used, provision shall be made to open the circuit safely before
plugq are disconnected.

The position of the battery within the pressurized enclosure shall be chosen with due regard
to th¢ location of ignition-capable.equipment and to allow for the free diffusion of the released
gasep throughout the enclosure’ Ignition-capable equipment shall not be located in an|area
subjdct to the gas released from the battery.

G.5 | Specific requirements for Inherently Safe (IhS) cells and batteries

An INS batteryds.a primary battery in which the following conditions are met:

°
—

Re internal resistance of the battery limits the short-circuit current from the battery| to a
value\not exceeding that tabulated in Permitted short-circuit current corresponding tp the
vpltage and the equipment group tabulated in IEC 60079-11 based upon the maximum
open circuit voltage of the battery and

e the maximum temperature of the external surface of the battery does not exceed the
maximum surface temperature for the stated Temperature Class for the equipment,
referred to the local ambient temperature when the battery is short-circuited by a
conductor of negligible resistance compared with the internal resistance of the battery.
The resistance of the short-circuit is considered to be negligible when it is not greater than
one-tenth of the internal resistance of the battery.

It is not necessary to consider faults within an 1hS cell, except when more than two cells are
connected to form a battery in which case reverse charging shall be prevented.

IhS batteries may be formed by the interconnection of IhS cells if the internal resistance of the
battery limits the maximum value of the short-circuit current to a value not exceeding the
value tabulated in Permitted short-circuit current corresponding to the voltage and the
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equipment group tabulated in IEC 60079-11 based upon the maximum open circuit voltage of

the b

attery.

The nature of the circuit to which the IhS battery may be connected is specified in G.6.

To facilitate the correct replacement of Inherently Safe batteries the essential parameters
shall be marked adjacent to the battery and in the instructions, (e.g. Type, nominal voltage
and minimum internal resistance etc.)

G.6

Equipment located inside a pressurized enclosure connected to a battery

G.6.1

For t
cons

The
comg
shall
IEC ¢

G.6.2

For t
the
provi
discd
e |t
e it
o it

Temperature Class of the equipment shall take into account thé _surface area of indiV

which is also located inside the pressurized enclosure and not
disconnected in the event of loss of pressurization

General

ne purpose of evaluation and test of the circuit connected to the battery the voltage
dered is the Maximum Open Circuit Voltage.

onents comprising the equipment connected to the battery. The method of assess
be either by test, or by the use of small component temperature evaluatiq
0079-0.

Circuit Isolation

ne purpose of this clause, equipment is considered to be connected to the battery u
pattery is connected to the equipment énhly after purging has been completed

nnection or isolation meets the following requirements:

is disconnected by suitably rated contacts; or
is isolated by a suitably rated.opto-isolating device; or

is isolated by a suitably rated double wound transformer capable of withstandin
sulation test between windings of 5 times the battery maximum open circuit voltage

to be

idual
ment
n in

hless
and

sion is made for the disconnection of the battery on pressure or flow failure and the

g an
with

a|lminimum of 500 Vac RMS for at least 60 seconds;

e anpd the creepage~distance and clearance between the battery and the isolatdd or
d[sconnected components and associated circuits is as specified in the creepage and
clearance table in I[EC 60079-11 using the ia or ib columns.

G.6.3 Intrinsically safe battery or inherently safe battery used with “Ex” equipmelnt

If thg battery is protected by Intrinsic Safety to IEC 60079-11 or is inherently safe angd the

connpctéd equipment is protected by one of the types of protection listed in IEC 60079-0|or is

assessed—as simple —apparatus as defimed—m EC 66075t —there—=are—To—additional
requirements.

G.6.4 Intrinsically Safe or Inherently Safe battery with non-"Ex" equipment.

When an intrinsically safe or an inherently safe battery located inside the pressurized
enclosure is intended to be connected to non-"Ex" equipment before purging has been
completed, and/or intended to remain connected to the equipment during the absence of
pressure (and flow if specified), the following additional requirements apply to the connected
equipment:

Either:

a) The following conditions shall be satisfied:
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maximum open circuit voltage of the battery and associated circuits does not exceed
6V;

the short circuit current from the battery shall not exceed 2 A. This may be achieved by
the internal resistance of the battery alone or be limited to this value by the addition of
an external current limiting resistor mounted as close as possible to the battery and
conforming to the requirements of G.2.1;

the total aggregate circuit capacitance, including tolerances, does not exceed 1000 pF;

the total aggregate circuit inductance, including tolerances, does not exceed the value
for L given by the following formula:

[¢]

where:
L is the permitted inductance in pH
I is the available short circuit current in A

e is the ignition energy for a given Equipment Group in pnd

Equipment Group Ignition energy
Ic 40 pd
1B 160°ud
A 320 pd
I 525 pJ

the pressurised enclosure shall be marked in accordance with G.7 and the follqwing
bnditions shall be satisfied:

the maximum open circuit voltage of the battery and associated circuits doeg not
exceed 6 V;

the short circuit current.shall be limited to 2 A;

the effective capacitance remaining connected to the battery, as determined by
examination of thé\circuit does not exceed 1 000 puF;

Protective components, e.g. resistors, associated with the capacitance and conforiming
to the requirements for similar components in G.2.1 may be taken into account in
determining the effective capacitance by the use IEC 60079-11 with a factor of safety
of 1,0;

the<effective inductance remaining connected to the battery, as determined by
examination of the circuit does not exceed the values given for L shown above.

or

Protoctiva comnanante ~ ~ racictnre occonniatad vaath tha indAiintansan oA r\r\n'Fr\rrnin
T T OtC Tt v C—CoOmPpP ot Ito,— - CorotoOro oS SOt atC Ot C— oot cC—ata— SO oT] g

to the requirements for similar components in G.2.1 may be taken into account in
determining the effective inductance by the use of IEC 60079-11 with a factor of safety
of 1,0.

where the sources voltage is greater than 6 V or the short circuit current is greater than
2 A, the connected equipment shall be assessed according IEC 60079-11 category 'ib";

or

a cell embedded within a solid state electronic component (e.g. a Lithium cell within an
integrated circuit) is permitted if the following criteria are met:

the cell shall be Inherently Safe; and

no external voltage shall be detectable; and
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— the internal capacitance and inductance of the solid state electronic component as
declared by the manufacturer shall not exceed the values given in a)) above.

Since the cell voltage is not externally detectable the short circuit test in conformity with
the requirements of G.5 may be carried out by assessment.

G.7 Supplementary marking and constructional requirements for pressurized
enclosures containing one or more cells or batteries

G.71 General

Doorp and covers of pressurized enclosure may only be openable by the use of a tool -on key.

Enclgsures shall be marked as follows, or equivalent:

"WWARNING - BATTERIES ARE LOCATED INSIDE THIS ENCLOSUREC()DO NOT QPEN
WHEN AN EXPLOSIVE ATMOSPHERE IS PRESENT".

G.7.4 Battery removal warning
Whefe required by G.6.4 b) the enclosure shall be marked with the(following or equivalent:

WARNING - This pressurized enclosure contains a batteryiwhich remains connected|after
the external power has been isolated. Consideration should be given to the safe removal
of the battery if the enclosure is to remain unprotectéd by Ex p for a significant time.

G.7.3 Batteries requiring routine maintenance

The énclosure shall be marked:

"\WARNING - Batteries in this Pressurized Enclosure require routine maintenance.| See
ristructions”.

G.8 | Type tests

G.8.1 Voltage

For temperature testing purposes the voltage to be used is the battery nominal voltage.

G.8.2 Short circuit test for an Inherently Safe Cell or Battery
A ney cell or battery shall have a short circuit applied and the following shall be monitoref:

e ctprrept flowing in the circuit, and

o thetemperature of the outer surface of the cell or battery to which any external explpsive
atmosphere will have access when the pressuriZzed enclosure door 1S open.

The maximum current shall not exceed the value given in G.5.
The maximum temperature shall not exceed the temperature class of the equipment.
The cell or battery shall not distort, explode, or emit smoke.

G.8.3 Full load test for other than Inherently safe batteries

A new primary battery, or a fully charged secondary battery, shall be connected to the load it
will supply in normal service. The case temperature shall not exceed the temperature class of
the equipment or the maximum temperature permitted by the manufacturer of the battery,
whichever is lower.
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Annex H
(normative)

Internal Cells and Batteries for
Level of Protection “pzc”

General Requirements

H.1.1 General

Whe
the d

H.1.2

Only
press

H.1.3
Seco
- T

c
- T

v
Whe
own

battefy shall be considered.

H.1.4 Mechanical Protection

Whe
are

presgurisation of the encapsulated assembly at the most onerous predictable release

from[the battery. A minimium of one vent for each cell is required.

The ¢ncapsulatientof cells and batteries shall allow for possible expansion of the cells d
charging.

For the purposes of this standard the terms "encapsulate" and "encapsulation" do not

confgrmity to IEC 60079-18.

h the protected equipment incorporates batteries, suitable precautions shall be tak
esign of the equipment to prevent the production of explosive gas, sparks or het'spo

Accepted Electrochemical Systems

those cells listed in IEC 60079-0 for which an IEC cell standard exists' shall be us
urized enclosures.

Secondary cells and secondary batteries
ndary cells and secondary batteries are permitted if:

he individual cells are sealed cells (either sealed gas:tight cell or sealed valve-regu
|l); or
he battery volume does not exceed 1 % of\d¢he pressurized enclosure internal
blume.

e the pressurized enclosure contains mare than one independent battery, each wi
charging system, only the most onerous case of gas release from one indeper

e cells are encapsulated,~care shall be taken to ensure that any pressure relief fac
hot obstructed. The\_vent size shall be sufficiently large to prevent dangs

en in
Is.

ed in

lated

free

th its
dent

lities
rous
rate

uring

mply

The physical characteristic of vents will depend upon the type and capacity of the battery
arrangements. The effects of ageing on battery capacity and therefore on the rate of gas
evolution from the battery should also be considered.

Cells

, batteries and their associated protective components shall be securely mounted.
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H.2 Equipment located inside a pressurized enclosure connected to a battery
which is also located inside the pressurized enclosure and is not
disconnected when power is removed from the enclosure.

Equipment that is not disconnected shall not have any make/break components unless the
circuit can be assessed as non-ignition-capable using IEC 60079-15 or IEC 60079-11 for
Level of Protection “ic”.

H.3 Supplementary marking and constructional requirements for pressurized
enclosures containing one or more cells or batteries

H.3.1 General

Doorg and covers of pressurized enclosure providing access to the cells or battenies may only
be opened by the use of a tool or key.

Enclosures shall be marked as follows, or equivalent:

Varning — Batteries are located inside this enclosure. Do not™open when an explpsive
afmosphere IS present".

H.3.2 Battery removal warning

Whefe the cell or battery is not disconnected when, pressurization is not present| the
encldgsure shall be marked with the following or equivalent:

Warning — This pressurized enclosure contains a battery which remains connected |after
the external power has been isolated. Consideration should be given to the removal qf the
httery if the enclosure is to remain unprotected by Ex p for a significant time.

O

H.3.3 Batteries requiring routine maintenance

The énclosure shall be marked:

[VARNING — Batteries in_ this  Pressurized Enclosure require routine maintenance. | See
ristructions."
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ATMOSPHERES EXPLOSIVES -

Partie 2: Protection du matériel par enveloppe
a surpression interne "p"

2014

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de ‘pormalisation

composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC), L'IEC

h pour

objet de favoriser la coopération internationale pour toutes les questions de normalisation.dans les dompaines

de| I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités —publie des N

prmes

internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au

puplic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée

a des

comités d'études, aux travaux desquels tout Comité national intéressé par le sujet-iraité peut participefr. Les
organisations internationales, gouvernementales et non gouvernementales, encliaison avec I'lEC, participent

égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Intern@tionale de Normalisation
selon des conditions fixées par accord entre les deux organisations.

1SO),

Lep décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la njesure
du| possible, un accord international sur les sujets étudiés, étant donné/que les Comités nationaux dq I'lEC

interessés sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme de recdmmandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les €fforts raisonnables sont entrepris afin qug I'lEC

I'éyentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

s'gdssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsaple de

Dgns le but d'encourager I'uniformité internationale, les "Comités nationaux de I'l[EC s'engagent, dans tdute la

mgsure possible, a appliquer de fagon transparente |€s Publications de I'lEC dans leurs publications nati

nales

et|régionales. Toutes divergences entre toutes.'Rublications de I'lEC et toutes publications nationales ou

régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fodrnissent des services d'évaluation de~conformité et, dans certains secteurs, accédent aux marques de
cophformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification

ingépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

Adcune responsabilité ne doit’ étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mgndataires, y compris ses experts particuliers et les membres de ses comités d'études et des C

s ou
mités

nationaux de I'lEC, pourteut préjudice causé en cas de dommages corporels et matériels, ou de tout| autre

dommage de quelque.hature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
de] justice) et les dépenhses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
todite autre Publication de I'lEC, ou au crédit qui lui est accordé.

5 frais
ou de

L'dttention esf\attirée sur les références normatives citées dans cette publication. L'utilisation de publidations

référencéesiest obligatoire pour une application correcte de la présente publication.

L’gttentionsest attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvenf faire

I’opjet de“droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
de|brevets et de ne pas avoir signalé leur existence.

droits

La Norme Internationale IEC 60079-2 a été établie par le comité d'études 31 de la CEl:
Equipements pour atmosphéres explosives.

Cette sixieme édition annule et remplace la cinquieme édition parue en 2007. Cette sixiéme
édition annule et remplace la premiere édition de I'lEC 61241-4 parue en 2001. Cette sixieme
édition constitue une révision technique.

IT’importance des modifications entre I'IEC 60079-2, Edition 6.0, 2014 et I'lEC 60079-2,
Edition 5.0, 2007, est indiquée ci-dessous:
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Type

Modifications

Article

Modifications
mineures et
rédactionnelles

Extension

Modifications
techniques
majeures

Domaine d’application

Etendu pour inclure les poussiéres
combustibles

Gaz de protection

Le terme “apparatus” (“appareil”) a été
remplacé par “equipment” («matériel»)

Gaz de protection

Révigé pour indiquer que le balayage n’est
pas requis pour les atmosphéres
explopives de poussiére

3.16

Nivedu de Protection “pxb”

Termp et définition révisés pour refléter
I’EPL|(equipment protection level — niveau
de prptection du matériel) et le niveau de
proteftion

3.21

Nivedu de Protection “pyb”

Termpg et définition révisés pour refléter
I’EPL|et le niveau de protection

3.22

Nivedu de Protection “pzc”

Termp et définition révisés pour refléter
I’EPL|et le niveau de protection

3.23

Limitg¢ inférieure d’inflammabilité

Termg et définition révisés pour la
confgrmité a I'lEC 60079-0

3.26

Limit¢ supérieure d’inflammabilité

Termp et définition révisés pour la
confgrmité a I'lEC 60079-0

3.27

Tabldau 1 — Détermination du niveau de
proteftion

Révis]é pour utiliser la terminologie-EPL

Tableau 1

Tabldau 2 — Critéres de Conggeption sur la
base |du niveau de protection

Révigé pour utiliser la terminologie EPL

Tableau 2

Enveloppe

Assoliplissement.des exigences pour les
concgptions 'spécifiques

5.1

Enveloppés a surpression interne du
groufe Il et du groupe Il

5.3.3

Texte révisé pour utiliser la terminologie
EPL

Niveau de Protection “pxb” du groupe Il et
du groupe Il

Indication du fait que cet avertissement
s’applique aussi aux atmospheéres
explosives de poussiére

5.3.5

Mise en garde au sujet des portes et des
couvercles du groupe Il et du groupe lll

Indication du fait que cet avertissement
s’applique aussi aux atmospheéres
explosives de poussiére

5.3.6
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Type

Modifications

Article

Modifications
mineures et
rédactionnelles

Extension

Modifications
techniques
majeures

Mise en garde au sujet des portes et des
couvercles du groupe Il et du groupe Il

Avertissement révisé: 'atmosphere “est
présente” au lieu de “peut étre présente”

5.3.6

X

Résistance mécanique

Suppression de la référence au numéro
d’article-dellEC 600739.0 rr_\nur la_caondition

5.4

ay?

Barrig¢res contre les étincelles et les
partiqules

Supplession de la référence au numéro
d’artigle de I'lEC 60079-0 pour la condition
o

5.9

Elémgnts de batterie et piles

Ajout|d’exigences relatives aux éléments
de bdtterie et piles

C1

Pour Je niveau de Protection “pxb” ou le
niveaju de Protection “pyb”

Tabldgau révisé pour utiliser une
termipologie cohérente par rapport aux EPL

6.2

Adéqgpation des dispositifs de sécurité pour
zone |[dangereuse

Rempglacement du mot “explosion” par
“inflajnmation” pour refléter les termes
LSI/Ll

7.1

Intégfité des dispositifs de sécurité

Ajout|d’exigences pour détecter une
défaillance du ventilateur

2

C2

Tabldau 3 — Dispositifs de sécurité en
fonctijon du niveau de protection

Intitulés des colonnes révisés pour utiliser
la terfninologie du Niveau de Protection

Tableau 3

Fournjisseur de dispositifs/de sécurité

Supplession de la référence au numéro
d’artigle de I'lEC 60079-0 pour la condition
o

7.3

Systgdme de pressurisation évalué en tant
que matériel"associé

Ajout|d’e€xigences pour systémes de
pressjurisation

7.4

C3

Diagramme séquentiel pour le niveau de
protection "pxb"

Texte révisé pour utiliser la terminologie du
Niveau de Protection

7.5

Balayage automatisé du groupe | et du
groupe |l pour le niveau de protection "pxb"

Texte révisé pour utiliser la terminologie du
Niveau de Protection

7.7

Balayage automatisé du groupe | et du
groupe Il pour le niveau de protection "pxb"

Ajout de texte indiquant que pour “pxb”, la
commande doit étre automatique

7.7

C4
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Type

Modifications

Article

Modifications
mineures et
rédactionnelles

Extension

Modifications
techniques
majeures

Groupe | ou groupe Il — Criteres de
balayage

Texte révisé pour utiliser la terminologie du
Niveau de Protection

7.8

X

Groupe Il — Nettoyage

Ajout de texte relatif au nettoyage des

envel ppes utilisées-dans-les nimr\err_\hnrne

7.9

explosives de poussiére

Dispgsitifs de sécurité pour détecter la
surprpssion minimale

Ajout|du mot “minimale” au titre de I'article
par spuci de cohérence avec le texte

Dispgsitifs de sécurité pour détecter la
surpression minimale

Textd révisé pour utiliser la terminologie du
Nivegu de Protection

7.11d)

Valedr de surpression minimale

Ajout|du mot “minimale” au titre de I'article
par spuci de cohérence avec le texte

7.12

Valedr de surpression minimale

Textd révisé pour utiliser la terminologie du
Nivedu de Protection

7.12

Valedr de surpression minimale

Ajout|de texte pour refléter une note de
I’Anngxe C

7.12

Mise fen surpression d'enveloppes multiples

Textd révisé pour utiliser la terminologie du
Nivedu de Protection

7.13

Dispgsitifs de sécurité pour portes et
couvercles

Textd révisé pour utiliser la texminologie du
Nivegu de Protection

7.14

Matétiel qui peut rester(sous tension

Textd révisé pour utiliser la terminologie
EPL ¢t du Niveau.de-Protection

7.15

Matétiel autorisé“dans le niveau de
proteftion/pyb"

Textd revisé pour utiliser la terminologie

7.16

EPL + N A Iw} rs 4
oo e et G e ote et on

Procédure de remplissage du groupe | et
du groupe Il

Autorisation du remplissage dans un
emplacement dangereux si, a I'issue de
I'essai, il est considéré comme non
dangereux

8.4

Procédure de remplissage du groupe Il

Ajout d’'une procédure de remplissage pour
enveloppes a surpression interne statique
pour les atmosphéres explosives de
poussiére

8.5

Dispositifs de sécurité

Texte révisé pour utiliser la terminologie du
Niveau de Protection

8.6
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Type

Modifications Article Modifications Extension Modifications
mineures et techniques
rédactionnelles majeures

Matériel qui peut rester sous tension 8.7 X

Texte révisé pour utiliser la terminologie
EPL

Surpression 8.8 X

Suppression de la référence au numéro
d’article de I'lEC 60079-0

Alimgntation de secours 9.1 C5

Ajout|d’exigences relatives a I’alimentation
de secours en gaz de protection

Alimgntations indépendantes 9.2 X Cé6

Spécffication d’exigences relatives a
I'indépendance de la surpression

Condjtions de dégagement 11.1.2 X

Supplession de la référence au numéro
d’artigle de I'lEC 60079-0 pour la condition
o

Systdme de confinement a dégagement 12.3 X
limité
Supplession de la référence au numéro

d’artigle de I'lEC 60079-0 pour la condition
o

13.3. Dégagement limité de gaz ou 13.3.3 X
vapeyr

Textd révisé pour refléter les termes LSI/LII

Matétiel susceptible de provoquer une T4 X
inflanpmation

Textd révisé pour utiliser la terminologie du
Nivedu de Protection

Veérification et essais de type 16 X

Articles 16.1 & 16.7 de I’Edition 5 déplaces
vers frticles 16.2 a 16.8 dansy/’Edition 6

Déteqmination de la surpréssion maximale 16.1 Cc7
nominale

Ajout|d’exigences pourtdéterminer la
surprpssion maxifmale

Essal de surpression maximale 16.2 c7

Déplgcement de I'essai de surpression
maxirmale vers 16.2

Essai de fuite 16.3.2 X

Clarification des critéres d’acceptation pour
I'essai

Essais pour un systéme de confinement 16.7.1 Cc8
infaillible

Clarification des caractéristiques assignées
utilisées pour I'essai

Essais pour un systéme de confinement 16.7.2 (63°)
infaillible

Modification de I’essai pour le confinement
infaillible
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Type
Modifications Article Modifications Extension Modifications
mineures et techniques
rédactionnelles majeures
Edition 5 — Vérification de la capacité de 16.8 c7
I’enveloppe a surpression interne a limiter
la pression interne
Suppression de I'essai
Essais fonctionnels 171 X
Clarification du fait qu’ils ne s’appliquent
qu’a Y rlierr_\ncifife de-sdécurité fournis aveoc
envelpppes
Essals pour un systéme de confinement 17.3 X
infailljble
Supplession des essais de fuite d'hélium
pour |es systemes liquides
Marqgpiage supplémentaire 18.3
Autorfsation de I'utilisation continue du
marqpiage du mode de protection
Systgdmes de pressurisation 18.6 X
Clarifjcation de I'utilisation du marquage Ex
[p] et{[Ex p]
Avert|ssements exigés par d'autres articles 18.7 X
Ajout|du numéro de tableau
Avert|ssements exigés par d'autres articles 18.7 X
Ajout|de I'avertissement de 7.9
Avert|ssements exigés par d'autres articles 18.7 C1
Ajout|des avertissements de I’Annexe G et
de I’Annexe H
Instryctions 19 X
Ajout|d’exigences relatives au Groupelll
Editign 5 Annexe G — Essai d’infaillibilité Annexe G X
d’un g$ysteme de confinement
Supplimé et remplacé
Editidn 5 Annexe H — Intfoduction & une Annexe H X
meéthpde alternative d’évaluation des
risqués incluant les.«Rniveaux de protection
du matériel»
Supplimée etwremplacée
Anneke G(—jEléments de batterie et piles X
interrles\pour le niveau de protection "pxb"
et le hiveau de protection "pyb"
Ajout d’exigences relatives aux éléments
de batterie et piles
Annexe H — Eléments de batterie et piles X
internes pour le niveau de protection "pzc"
Ajout d’exigences relatives aux éléments
de batterie et piles

Explications:

A) Définitions
Modifications mineures et rédactionnelles clarification, réduction des exigences
techniques, modifications techniques mineures, corrections d’ordre rédactionnel
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Ces modifications portent sur les exigences et sont de nature rédactionnelle ou technique

mineure. Elles comprennent des modifications de formulation destinées a clarifie
exigences techniques sans apporter de modification technique ni réduire le niveau a
de I'exigence.

Extension ajout d’options techniques
Ces modifications ajoutent de nouvelles exigences techniques ou modifient les exige

r les
ctuel

nces

techniques existantes, de fagon a fournir de nouvelles options, mais sans augmenter les
niveaux d’exigences pour tout matériel qui était totalement conforme a la précédente

norme. Ces modifications ne sont donc pas a prendre en compte dans le cas de pro
conformes a la précédente édition. 5.

[odifications techniques majeures ajout d exigences techniques, augmentation
Kigences techniques

es modifications sont apportées aux exigences techniques (ajout, augmentatio
s toujours la capacité de satisfaire aux exigences indiquées dans la-dérniere éd

es modifications sont a prendre en compte dans le cas de produits/conformes
récédente édition. L'Article B) ci-dessous fournit des informations-supplémentaire

duits

des

n du
n n'a
ition.
ala
5 sur

ar -

Gz -

C8 -

M
e
C
nlveau ou suppression) de telle fagon qu'un produit conforme a la précédente éditio
p
C
p
c

bs modifications

nformations sur I'origine des "Modifications techniques majeures”

Ajout d’annexes comportant des exigences relatives(al’utilisation des éléments de
batterie et piles.

Ajout d’exigences spécifiant que la défaillance @u ventilateur ne peut étre cgusée
par la perte de puissance du ventilateur.

Ajout d’exigences relatives aux matériels évalués comme systémel de
pressurisation, afin de garantir 'uniformité des essais auxquels sont soumig ces
matériels.

Dans I'Edition 5, bien que le titreCdé 7.6 indiquait «balayage automatisé», |d mot
«automatisé» n’apparaissait pas dans l'exigence. Tous les matériels “pxb”|sont
destinés a avoir un systéme @e balayage automatisé pour empécher la mise |sous
tension de circuits susceptibles de provoquer une inflammation, avant que le fycle
de balayage n'ait correctement été effectué. Cela exige de vérifier que le |débit
correspond au moins~au minimum requis pour le temps de balayage, ainsi qUe de
vérifier I'existence-defa surpression minimale dans I’enveloppe.

Si une alimentation de secours en gaz de protection est fournie, il est jalors
nécessaire _que l'alimentation principale et I'alimentation de secours slient
capables de_maintenir la surpression requise.

Si unet\enveloppe a surpression interne est utilisée dans une plus grande
enveloppe a surpression interne, il est nécessaire que les alimentations en gaz de
protection soient indépendantes.

Le texte de 16.1 de I'Edition 5 supposait que les enveloppes ont une valeur
assignée de surpression maximale nominale, mais c’est rarement le cas. Certaines
installationsd- s6 ie - i de—16-8 determinerta-surpression
maximale. Différentes méthodes ont été utilisées pour simuler la défaillance du
régulateur, telles que retirer le régulateur, mais cela retire aussi les orifices
pouvant limiter le débit. D’aprés les informations fournies par les installations
d’essai, le danger de volées d’éclats depuis I'enveloppe est suffisamment faible car
I’enveloppe ou les garnitures se déforment pour relacher la pression interne. Il a
été décidé de supprimer I'’essai de surpression basé sur le régulateur défaillant. De
plus, la définition de la suppression maximale se base désormais sur la valeur
obtenue lorsque I'enveloppe a surpression interne fonctionne dans le cadre de ses
caractéristiques assignées. Cette surpression maximale se produit généralement
lorsque le matériel est en mode balayage rapide avec la pression assignée
maximale appliquée a I'entrée du régulateur. Le texte de 16.1 de I'Edition 5 a été
modifié et déplacé en 16.2.

Le terme surpression implique dans la plupart des cas un fonctionnement hors des
caractéristiques assignées normales. Le texte a été clarifié pour utiliser le terme
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“pression de service maximale” plutét que

le terme

maximale». L’essai était décrit au 16.6.1 de I'Edition 5.

C9 -

«surpression

interne

L'essai a été modifié pour utiliser un détecteur de fuite d'hélium plutdét que d’utiliser

un vide maintenu, car cela dépendrait de la capacité du systéeme a vide. L’essai

était décrit au 16.6.2 de I’'Edition 5.

L’importance des modifications entre I'lEC 60079-2, Edition 6.0, 2014 et I'lEC 61241-4,

Edition 5.0, 2007, est indiquée ci-dessous:

Type
Modifications Article | Modifica- | Extension || Modifica-
de I'lEC tions tions
61241-4 | mineures techniques
et majeures
rédaction-
nelles
Supprgssion du mode de protection “pD”. Inclus en 3.20, 3.21 et 3.22 3.1 X
La déflinition de pressurisation concerne désormais a la fois le gaz etla |3.3
pouss|ére
La déflinition de gaz de protection concerne désormais a la fois le gaz et | 3.4 X
la poussiere
Supprgssion de la définition d'enceinte. Remplacé par le terme 3.5 X
"enveloppe" tel que défini dans I'lEC 60079-0
Supprgssion de la note dans la définition d'enceinte pressurisée. 3.6
Remplacement de la définition de pressurisation statique par la 3.7
définition de I'lEC 60079-2
Supprgssion de la définition “pressurisation avec circulation, eontinue du | 3.9 X
gaz dg protection”. Terme non utilisé dans I'lEC 61241-4
Suppression de la définition “appareil électrique”. La definition est 3.10 X
traitéq dans le VEI
La déflinition d'appareil a risque d'inflammation.concerne désormais a la |3.11 X
fois leJgaz et la poussiére
Supprgssion de la définition “défaut se revélant de lui-méme”. Terme 3.12 X
non ufilisé dans I'lEC 61241-4
Supprgssion de la définition “ouverture”. Terme non utilisé dans 3.13 X
I'EC §1241-4
Supprgssion de la définition 7 dispositif de protection ”. Ce type de 3.14 X
dispoditif est la plupart du femps désigné sous le terme “dispositif de
sécurifé” dans I'lEC 61241-4.
Supprgssion de la‘définition “appareil protégé”. Elle ne concernait que |3.17 X
les balteries, qui_sont a présent traitées en Annexe G et en Annexe H.
Remplacement de la définition “systéme de pressurisation” par la 3.18 X
définitionde T'lEC 60079-2
Suppression de Ta définition "source dalimeniation de secours (ou 3.19 X
auxiliaire) en gaz de protection”. Le terme utilisé est “seconde source
d'alimentation”. Elle est a présent traitée dans I'lEC 60079-2, 9.1
Suppression de la définition “zones dans la classification des 3.20 X
emplacements”. Cette définition est donnée dans I'lEC 60079-10-2.
Suppression de la définition “zone 20 dans la classification des 3.21 X
emplacements ”. Voir ci-dessus
Suppression de la définition “zone 21 dans la classification des 3.22 X
emplacements ”. Voir ci-dessus
Suppression de la définition “zone 22 dans la classification des 3.23 X
emplacements ”. Voir ci-dessus
Suppression de l'article “Principe de la pressurisation”, y compris les 4 X

paragraphes. Ces informations sont traitées dans la définition de
“pressurisation”, voir 3.13 et d'autres articles de la norme.
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Type
Modifications Article | Modifica- | Extension | Modifica-
de I'lEC tions tions
61241-4 | mineures techniques
et majeures
rédaction-
nelles
Suppression de l'article “Performances électriques de I'appareil”. Le 5.1 X
fonctionnement en toute sécurité de I'appareil est traité dans
I''EC 60079-0, 6.1 b)
Suppression de la note concernant les équipements présentant de 5.2 X
grandes surfaces soumises a des pressions > 1kPa, qui peuvent étre
assujdttis a la législation relative aux récipients sous pression.
Le texte relatif aux ouvertures est traité de maniéere équivalente dans 5.3 X
5.5 et[5.6
Le texte relatif aux raccordements électriques est traité de maniére 5.4 X
équivdlente dans I'lEC 60079-0, article 14.
Le texte relatif au fait de retarder I'ouverture d'une enceinte en raison 5.5 X
d'une purface interne chaude est traité de maniére équivalente a l'article
15.
Supprgssion du texte relatif au fait de prévoir une quantité appropriée 5.5 X
de poites ou capots pour permettre un dépoussiérage efficace de
I'ence|nte. Le texte de I'lEC 61241-4 ne se préterait pas a des
évalugtions cohérentes provenant de différents Organismes
Certificateurs.
Le texte relatif aux limites de température est traité de maniere 6 X
équivglente a l'article 6 et dans I'lEC 60079-0, 26.5.1.3.
Supprgssion du texte concernant la responsabilité du fabricant. ‘Traité 71 X
dans I[IEC 60079-0.
Supprgssion du texte concernant la responsabilité de I'utilisateur. Traité | 7.1 X
dans I[IEC 60079-14.
Supprgssion du texte indiquant que le fabricant doit-fournir des 71 X
instrug¢tions relatives au nettoyage de I'enceinte.(Iraité dans
I''EC §0079-14.
Suppression du texte exigeant qu'un dispositif de sécurité réagisse 7.2 X
lorsqule la pression a I'intérieur de I'enceinte dépasse la valeur
maxinjale permise. Il incombe a l'utilisateur de ne pas dépasser la
pressipn maximale assignée.
Supprgssion du texte exigeantilisdlement du conducteur neutre. Traité |7.4 X
dans I[IEC 60079-14.
Le texte relatif a la panne de la pressurisation est traité de maniére 7.5 X
équivglente dans 7 et \13:3.
Supprgssion du texierelatif a I'emplacement des alarmes visuelles ou 7.5.1 X
sonor¢s. Traité\dans I'lEC 60079-14.
Suppression du texte exigeant a la fois la déconnexion et le 7.51.1 X
déclenchement de I'alarme pour la Zone 21 Db. Traité dans
I''EC §00¥9-14.
Le texte relatif au marquage d'avertissement sur les portes et capots est |7.5.1.2 X
traité de maniére équivalente a 5.3.6.
Suppression du texte concernant l'installation d'un systéme d'élimination | 9.1 X
de I'huile ou de I'humidité. Traité dans I'lEC 60079-14, 13.1.6.
Suppression du texte exigeant que la surpression minimale soit vérifiée |10.4.1 X
pendant une durée de 5 minutes. Cette mesure n'est pas considérée
comme dépendant du temps.
Suppression du texte exigeant que la surpression minimale soit vérifiée |10.4.2 X
avec des parties mobiles traversant la paroi de I'enceinte, fonctionnant
en utilisation normale. Il n'est pas considéré que le fait de faire
fonctionner des parties de ce type affectera la pression interne.
Suppression du texte exigeant que l'essai de fuites soit réalisé a un 10.5 X

minimum de 200 Pa. L'essai de fuites est uniqguement applicable a la
valeur de surpression maximale spécifiée par le fabricant pour le service
normal.



https://iecnorm.com/api/?name=690cbe0354b559ef74782294aa9075fb

IEC 60079-2:2014 © 2014 -85 -
Type
Modifications Article | Modifica- | Extension | Modifica-
de I'lEC tions tions
61241-4 | mineures techniques
et majeures
rédaction-
nelles
Le texte relatif a la conformité pour I'essai de fuites de la pressurisation |10.5 X
statique est traité de maniére équivalente a 16.3.2.
L'IEC 60079-2, Ed 6 ne contient pas d'exception concernant I'essai de 10.6 B1
choc pour les enveloppes a surpression interne qui ne sont pas
soumises a des dommages mécaniques.
Supprgssion du texte relatif a I'essai individuel de surpression 10.7 X
Ajout fle texte concernant les essais individuels des systémes de 10.7 X
confinement. L'IEC 61241-4 ne traitait pas des enveloppes qui
contenaient un dégagement interne de substances inflammables.
Le texte relatif au marquage est traité de maniere équivalente dans 11.1 X
I''EC §0079-0, article 29
Supprgssion du texte exigeant que les “limitations restreignant 11.2 X
I'utilis@tion de I'appareil du point de vue de la sécurité” soient marquées.
Ceci gst traité dans les Instructions, voir IEC 60079-0, article 30.
Supprgssion du texte exigeant que “I'emplacement ou sont contrélés la | 11.2 X
pressipn et le débit” soit marqué.
Supprgssion du texte exigeant que “la puissance maximale de la lampe \11.2 X
pour Un luminaire ” soit marquée.
Supprgssion du texte “Selon accord entre le demandeur du certificatiet |11.4 X
le cenfre d'essai si nécessaire.”
Expl|cations:
A) De¢finitions
Modifications mineures et rédactionnelles clarification, réduction des exiggnces
techniques, modifications techniques mineures, corrections d’ordre rédactionnel
Ces modifications portent sur les exigences et sont de nature rédactionnelle ou technpique
minelre. Elles comprennent. des modifications de formulation destinées a clarifief les
exiggnces techniques sans @pporter de modification technique ni réduire le niveau actugl de
I'exigence.
Extension ajout d’optionhs techniques
Ces modifications, ajoutent de nouvelles exigences techniques ou modifient les exiggnces
techijiques existantes, de fagcon a fournir de nouvelles options, mais sans augmenter les
nivedqux d’exigences pour tout matériel qui était totalement conforme a la précédente narme.
Ces modifications ne sont donc pas a prendre en compte dans le cas de produits confornpes a

la pregcédente édition. 5.

Modi

fications techniques majeures ajout d’exigences techniques, augmentation

exigences techniques
Ces modifications sont apportées aux exigences techniques (ajout, augmentation du niveau
ou suppression) de telle fagon qu'un produit conforme a la précédente édition n'a pas toujours
la capacité de satisfaire aux exigences indiquées dans la derniére édition. Ces modifications
sont a prendre en compte dans le cas de produits conformes a la précédente édition.

L'Arti

cle B) ci-dessous fournit des informations supplémentaires sur ces modifications

B) Informations sur I'origine des "Modifications techniques majeures"

des

B1 — L'enveloppe a surpression interne doit étre soumise a l'essai de choc, comme indiqué

dans

le Tableau 2.
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Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
31/1119/FDIS 31/1131/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

La présente Norme est a lire conjointement a I'lEC 60079-0, Atmosphéres explosives —

Partie-Q.Matériel — Fv:gnnr\ne gnnnrnlne

Cettg publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Une |liste de toutes les parties de la série IEC 60079, publiées sous (e ‘titre gépéral
Atmdspheéres explosives, peut étre consultée sur le site web de I'lEC.

Les hormes futures de cette série porteront dorénavant le nouvedl titre général cij:') ci-
dessys. Le titre des normes existantes déja dans cette série sera’ mis a jour lors d’une
prochaine édition.

Le comité a décidé que le contenu de cette publication necsera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://Webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera

e rgconduite,

—

e sUpprimée,

-

g¢mplacée par une édition révisée, ou

e amendée.

1%

Le cgntenu du corrigendum de juillet 2015 a été pris en considération dans cet exemplair
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INTRODUCTION

La présente partie de I'lEC 60079 définit des exigences pour la conception, la construction,
les essais et le marquage du matériel électrique utilisable dans les atmosphéres explosibles
ou

a) un gaz de protection, maintenu a une pression supérieure a celle de l'atmosphére
extérieure, est utilisé pour empécher la formation d'une atmosphére explosive gazeuse a
I'intérieur des enveloppes qui ne contiennent pas de source interne de dégagement de
gaz ou de vapeurs inflammables;

b)

I'Intérieur des enveloppes et est fourni a une enveloppe contenant une ou-'plusjeurs
spurces internes de dégagement afin de prévenir la formation d'une atmosphéré&.explpsive

c) un gaz de protection, maintenu a une pression supérieure a cellefde I'atmosphére
ektérieure, est utilisé pour empécher la pénétration de poussiere combustible susceptible
de conduire a la formation d'une atmosphére de poussiére explésive a l'intérieun des
enveloppes, mais uniquement s'il n'y a pas de source intefne de dégagemerit de

La présente Norme comprend des exigences pour le matériel-et ses éléments associgs, vy
comgris les canalisations d'admission et d'évacuation, et aussi pour les matériels auxiliaires
de cgmmande nécessaires pour assurer que la surpressijonjinterne et/ou la dilution est éfablie
et maintenue.
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ATMOSPHERES EXPLOSIVES -

Partie 2: Protection du matériel par enveloppe
a surpression interne "p"

1 Domaine d'application

La présente partie de I'lEC 60079 contient les exigences spécifiques pour la constructipn et
les ¢ssais des matériels électriques avec enveloppes a surpression interne a_mode de
protection "p", destinés a I'utilisation dans les atmosphéres explosives gazeus€s ol les
atmogphéres de poussiére explosives. Elle inclut également les exigences pour les
enveloppes a surpression interne contenant un dégagement limité de substange inflammable.

La prnésente Norme compléte et modifie les exigences générales de I'l[EC)60079-0. Lorsqli'une
exiggnce de la présente Norme entre en conflit avec une exigence de I'lEC 60079-0, |c'est
I'exigence de la présente Norme qui prévaut.

La pésente Norme ne comprend pas les exigences pour:

e Igs enveloppes a surpression interne lorsque le systéme de confinement peut dégagef

de Il'air avec une teneur en oxygéne supérieure a ta normale, ou

o 9

un mélange d'oxygene et de gaz inerte dans une proportion d'oxygéne supérielire a
21 %;

o Igs salles a surpression interne ou les batiments pour analyseurs; voir I'lEC 60079-13

e Ids enveloppes a surpression interne:utilisées lorsque des "explosifs" ou des éléments
pyrotechniques sont présents;

e Igs enveloppes a surpressionOinterne utilisées lorsque des mélanges hybrides de
gpz/vapeur et de poussiére combustible sont présents;

e Igs enveloppes a surpression interne utilisées lorsque des substances pyrophoriques
telles que des explosifs ou des charges de poudre contenant leurs propres oxydants|sont
pfésentes;

s enveloppes ~a-surpression interne avec une source interne de dégagemer|t de
ppussiére combustible.

°
QD

NOTE| Lorsque-lutilisateur assume le réle du fabricant, il lui incombe normalement de s'assurer que toutes les
partie$ concernées de la présente Norme sont appliquées a la fabrication et aux essais du matériel.

2 Références normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, seule I'édition citée s’applique. Pour les références non datées, la
derniére édition du document de référence s’applique (y compris les éventuels
amendements).

IEC 60034-5, Machines électriques tournantes — Partie 5: Degrés de protection procurés par
la conception intégrale des machines électriques tournantes (code IP) — Classification

IEC 60050 (toutes les parties), Vocabulaire électrotechnique international

IEC 60079-0, Atmospheres explosives — Partie 0: Matériel — Exigences générales
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IEC 60079-11, Atmospheres explosives — Partie 11: Protection de I'équipement par sécurité

intrin

seque "i"

IEC 60079-15, Atmospheres explosives — Partie 15: Protection du matériel par mode de

prote

ction "n"

IEC 60112, Méthode de détermination des indices de résistance et de tenue au cheminement
des matériaux isolants solides

IEC 60127, (toutes les parties) Coupe-circuit miniatures

IEC ¢

IEC ¢
tensi

3 1

Pour
I'lEC

NOTE
tensio

3.1
alarn
piécq

3.2

0529, Degrés de protection procurés par les enveloppes (Code IP)

0664-1, Coordination de l'isolement des matériels dans les systemes (réseaux) a H
bn — Partie 1: Principes, exigences et essais

[ermes et définitions

les besoins du présent document, les termes et ((définitions donnés
60050-151, 'EC 60050-426 et I'|EC 60079-0, ainsi que les suivants, s'appliquent.

Sauf spécification contraire, on entend par les termes "tension’\et "courant" les valeurs efficaces
h ou d'un courant alternatifs, directs ou composites.

he
de matériel qui génére un signal visuel ouacoustique destiné a attirer I'attention

parti
ded

3.3

dilut
alimdg
conc
soit 1

du matériel contenant la substahce inflammable qui peut constituer une source in
gagement

systfme de confinement

on

bntration d'une substance inflammable a l'intérieur de I'enveloppe a surpression in
naintenue a une yvaleur en dehors des limites d'explosivité de toute source d'inflamm

potentielle (c'est-azdire en dehors de la zone de dilution)

Note 1
inflam

a l'article:/ La dilution d'oxygéne par gaz inerte peut aboutir a une concentration de gaz ou de
Mmable-supérieure a la limite supérieure d'inflammabilité (LSI).

3.4

asse

dans

d'une

erne

ntation continue .en ‘gaz de protection, aprés balayage, a un débit tel que Ia

erne
lation

apeur

zone

de dilution

zone a proximité d'une source interne de dégagement ou la concentration d'une substance
inflammable n'est pas diluée a une concentration sdre

3.5

volume de I’enveloppe
volume de I'enveloppe vide sans matériel interne. Pour les machines électriques tournantes,
le volume interne libre plus le volume déplacé par le rotor

3.6

substance inflammable
gaz, vapeurs, liquides ou mélanges de ceux-ci, capables de s'enflammer
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3.7

dispositif hermétiquement étanche

dispositif construit de telle maniére que I'atmosphére extérieure ne puisse y pénétrer et dans
lequel tout scellement est effectué par fusion

Note 1 a l'article: Des exemples de fusion sont le brasage, le soudage et la fusion de verre et métal.

3.8

matériel susceptible de provoquer une inflammation

ICE

matériel qui, en service normal, constitue une source d'inflammation pour une atmosphére

ex |coi\:n oenAcoifiAn
plgsive-spésifiée

Note 1 a l'article: L'abréviation "ICE" est dérivée du terme anglais développé correspondant "ignition-cgpable
equipment".

3.9
indidateur
piecg de matériel qui indique si un débit ou une pression est suffisant ef-qui’est destiné § étre
contrplé périodiquement, conformément a I’exigence de I'application

3.10
sourge interne de dégagement
pointl ou emplacement ou une substance inflammable sous“orme de gaz, de vapeur du de
liquide inflammable peut se dégager dans I'enveloppe a(surpression interne, de telle fagon
qu'ern présence d'air, une atmosphére explosive gazeuse puisse se former

3.11
compensation de fuite
fournjiture d'un débit de gaz de protection suffiSsant pour compenser toute fuite de I'envelpppe
a surpression interne et de ses canalisations

3.12
surpression
presgion supérieure a la pressionLambiante a I'intérieur d'une enveloppe a surpression inferne

3.13
surpression interne
technique qui consiste: a empécher la pénétration a l'intérieur d'une enveloppe de
I'atmpsphére extérieure en y maintenant un gaz de protection a une pression supériexre a
celle|de I'atmosphére extérieure

3.14
systéme(de pressurisation
groupemment de dispositifs de sécurité et autres composants utilisés pour soumettre § une
surp g N . o

3.15

enveloppe a surpression interne

enveloppe dans laquelle un gaz de protection est maintenu a une pression supérieure a celle
de I'atmosphére externe

3.16

gaz de protection

air ou gaz inerte utilisé pour maintenir une surpression interne et, si nécessaire, pour la
dilution et le balayage

Note 1 a l'article: Pour les besoins de la présente Norme, on entend par "gaz inerte" I'azote, le dioxyde de
carbone, I'argon ou tout autre gaz qui, lorsqu'il est mélangé a de I'oxygéne dans le rapport 4:1 comme dans l'air,
ne rend pas les propriétés d'inflammation et d'inflammabilité, telles que les limites d'explosivité, plus défavorables.
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3.17

alimentation en gaz de protection

compresseur, ventilateur ou conteneur de gaz comprimé qui fournit le gaz de protection a une
pression positive

Note 1 a l'article: L'alimentation en gaz de protection comprend les conduits ou les canalisations d'arrivée
(d'aspiration), les régulateurs de pression, les conduits d'évacuation, les canalisations et les vannes
d'alimentation.

Note 2 a I'article: Les composants du systéme de pressurisation autre que le régulateur de pression ne sont pas
inclus.

3.18
balayage
dans|une enveloppe a surpression interne, opération qui consiste a faire passer une\quantité
de g4z de protection dans I'enveloppe et les canalisations, de telle fagon que la eoncentration
de I'gtmosphere explosive gazeuse soit ramenée a un niveau de sécurité

3.19
surpression interne statique
maintien d'une surpression a l'intérieur d'une enveloppe a surpression*interne sans ajoyt de
gaz de protection dans une zone dangereuse

3.20
niveau de protection "pxb"
enveloppe a surpression interne fournissant le niveau de protection du matériel (EPL —
Equipment Protection Level) Mb, Gb ou Db

Note 1 a l'article: Cela permet au matériel non protégé .d'éire installé a l'intérieur de I'enveloppe a surprgssion
interng, sauf pour les dispositifs de sécurité; voir 3.23.

3.21
niveau de protection "pyb"
enveloppe a surpression interne fournissant le niveau de protection du matériel (EPL) Gb ou
Db avec le niveau de protection du, matériel (EPL) Gc ou Dc a l'intérieur de I'envelogpe a
surpression interne

Note 1 a l'article: Cela permet au_matériel de niveau de protection du matériel (EPL) Gc ou Dc d'étre installé a
I'intéripur de I'enveloppe a surpréssion interne, sauf pour les dispositifs de sécurité; voir 3.23.

3.22
niveau de protection "pzc"
enveloppe a surpression interne fournissant le niveau de protection du matériel (EPLU) Gc
ou D¢

Note 1 a |'article: Cela permet au matériel non protégé d'étre installé a l'intérieur de I'enveloppe a surprgssion
interng¢, sauf pour les dispositifs de sécurité (voir 3.23).

3.23
dispositif de sécurité
dispositif utilisé pour créer ou maintenir I'intégrité du mode de protection

3.24

limite inférieure d'inflammabilité

LI

fraction en volume de gaz ou vapeur inflammable dans I'air au-dessous de laquelle aucune
atmosphére explosive gazeuse ne va se former, exprimée sous forme de pourcentage (voir
IEC 60079-20-1)

Note 1 a l'article: Cette valeur est également appelée limite inférieure d'explosivité (LIE).
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limite supérieure d'inflammabilité

LSl

fraction en volume de gaz ou vapeur inflammable dans l'air au-dessus de laquelle aucune

atmosphére explosive gazeuse ne va se former, exprimée sous forme de pourcentage (voir
IEC 60079-20-1)
Note 1 a l'article:

Cette valeur est également appelée limite supérieure d'explosivité (LSE).

4 Niveaux de protection

La ptrotection par surpression interne est divisée en trois niveaux de protection ("pxbh"} [pyb"
et "pgc") qui sont sélectionnés en fonction du niveau de protection requis pour lesmatériel
(Mb, [Gb, Db, Gc ou Dc), de I'existence d'un dégagement interne potentiel et selon que le
matéfiel dans I'enveloppe a surpression interne est susceptible de provoquer| une
inflammation; voir le Tableau 1. Le mode de protection définit alors les critéres)de concefption
pour ['enveloppe a surpression interne et le systéme de pressurisation; voirle“Tableau 2.
Tableau 1 — Détermination du niveau de protection
Exigte-t-il une situation Exigence de Niveau de | L'enveloppe contient-elle Niveau de protection
de dégagement interne? protection du matériel un matériel suscepftible
(EPL) le plus élevé pour de provoquerf une
I’atmosphére explosive inflammation?
extérieure
Non Mb, Gb ou Db Oui ou non Niveau de protection [pxb"
Non Gb ou Db Non Niveau de protection [pyb"
Non Gc ou Dc Oui ou non Niveau de protection [pzc"
Oui, gaz/vapeur Mb, Gb ou Db Non ou Oui, et le matériel | Niveau de protection [pxb"
susceptible de provoquer
une inflammation n'est pas
situé dans la zone de
dilution
Oui, gaz/vapeur Gb ou"Db Non Niveau de protection [pyb"
Oui, gaz/vapeur Gg-ou Dc Oui, et le matériel Niveau de protection [pxb"
susceptible de provoquer
une inflammation n'est pas
situé dans la zone de
dilution
Oui, gaz/vapeur Gc ou Dc Non Niveau de protection [pyb"
Oui, liquide Gb ou Db Oui ou non Niveau de protection [pxb"
(inerte)
Oui, liquide Gb ou Db Non Niveau de protection [pyb"
(inerte)
Odi, {iquide Gc ou Dc Oui ou non Niveau de protection [pzc"
(inerte)
Si la substance imflammmabteestum tiguide,; umdegagement mormat mest jantars autorise.
Le gaz de protection doit étre inerte si la mention "inerte" est présente apres le niveau de surpression interne,
voir Article 13.



https://iecnorm.com/api/?name=690cbe0354b559ef74782294aa9075fb

IEC 60079-2:2014 © 2014

— 903 —

Tableau 2 - Critéres de conception fondés sur le niveau de protection

Niveau de

Niveau de

chocs

Critéres de Niveau de Niveau de rotection "pzc" rotection "pzc"
conception protection "pxb" protection "pyb" P -tion “p P p
avec indicateur avec alarme
Degré de protection |IP4X minimal IP4X minimal IP4X minimal IP3X minimal
des enveloppes
selon I'lEC 60529 ou
I'lEC 60034-5
Résistance de L’IEC 60079-0 L’IEC 60079-0 L’IEC 60079-0 Appliquer la moitié
I'enveloppe aux s'applique s'applique s'applique de la valeur indiquée

dans I'lEC 60079-0

Veérification de la

périofle de balayage
pour |es Groupes | et
I

Exige un dispositif
temporel et un
contrble de la
pression et du débit

Temps et débit
marqués

Temps et débit
marqués

Temps et débit
marqués

Emp§cher les
partidqules
incandescentes de
sortir|par un orifice
d'évaguation
normglement fermé
dans June zone
exigepnt un niveau
de prptection Mb, Gb
ou Dj

Barriére contre
étincelles et
particules requise,
voir 5.9, sauf s'il n'y
a normalement pas
de particules
incandescentes
produites

Pas d’exigence?)

Le niveau de
protection "pzc" ne
s'applique pas aux
zones nécessitant{un
niveau de protection
du matériel (ERL)
Mb, Gb ouDb

Le niveau de
protection "pzc" [ne

s'applique pas ajux

zones nécessitapt un
niveau de protegtion
du matériel (EPL)
Mb, Gb ou Db

Empé§cher les
partiqules
incandescentes de
sortir|par un orifice
d'évafuation
normglement fermé
dans June zone
exigejpnt un niveau
de prptection du
matéfiel Gc ou Dc

Pas d’exigence®

Pas d’exigence®

Pas d’exigence, voir
note de pied b)

Pas d’exigence®

Emp§cher les
partidqules
incandescentes de
sortir|par un orifice
qui s'puvre en
fonctjonnement
normgl, dans une
zone [exigeant un
niveaju de protection
du matériel Mb, Gb
ou DH

Barriére contre
étincelles et
particules requise,
voir 5.9

Barriére contre
étincelles et
particules requise,
voir 5.9

Le niveau de
protection "pzc" ne
s'applique pas aux
zones nécessitant un
niveau de protection
du matériel (EPL)
Mb, Gb ou Db

Le niveau de
protection "pzc" [ne

s'applique pas ajux

zones nécessitapt un
niveau de protegtion
du matériel (EPL
Mb, Gb ou Db

—

Emp§cher les
partiqules
incandescerites de
sortir|par un orifice
qui s'puvferen
fonct

nhement

Barriére contre
étincelles et
particules requise,
voir 5.9, sauf s'il n'y
a normalement pas

Pas d’exigence?

Barriére contre
étincelles et
particules requise,
voir 5.9, sauf s'il n'y
a normalement pas

Barriere contre
étincelles et
particules requide,
voir 5.9, sauf s'il n'y
a normalement pas

normal, dans une
zone exigeant un
niveau de protection
du matériel Gc ou Dc

de pnrfirlllnc
incandescentes
produites

de pnrﬁrlllne
incandescentes
produites

de pnrfirlllnc
incandescentes
produites

Porte ou couvercle
qui ne s’ouvre
qu'avec un outil

Mise en garde; voir
5.3 et 6.2 b)ii)

Mise en garde; voir
5.3.6")

Mise en garde; voir
5.3.6%

Mise en garde; voir
5.3.6°

Porte ou couvercle
qui s’ouvre sans outil

Verrouillage, voir
7.14

(pas de parties
internes chaudes)

Mise en garde; voir
5.3.6%

Mise en garde; voir
5.3.6%

Mise en garde; voir
5.3.6°)
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i . . Niveau de Niveau de
Critéres de Niveau de Niveau de t " " R "
. ! " " Cw " protection "pzc protection "pzc
conception protection "pxb protection "pyb L
avec indicateur avec alarme
Parties internes Satisfait a 6.2 b) ii) Pas d’exigence? Mise en garde; voir Mise en garde; voir
chaudes qui exigent 5.3.6 5.3.6

une période de
refroidissement avant
I'ouverture de
I'enveloppe

a)

b)

c)

Le paragraphe 6.2b) ii) n'est pas applicable pour le niveau de protection "pyb" dans la mesure ou ni des
parties internes chaudes, ni des particules incandescentes normalement créées ne sont autorisées.

Il n'vy a pas d'exigence relative aux barrieres contre les particules et les étincelles dans la mesure ou, en
fgnctionnement anormal, lorsque I'orifice d'évacuation s'ouvre, il est peu probable que I'atmosphére exXterne
it dans les limites d'explosivité.

(%]

n'y a pas d'exigence relative a I'accessibilité d'outil sur une enveloppe du niveau de protection "pzc" d3dns la
esure ou, en fonctionnement normal, I'enveloppe est en surpression interne avec tous ses)couvercles et
rtes en place. En cas d'enlévement d'un couvercle ou d'une porte, il est peu probable que l'atmospherg soit
ns les limites d’explosivité.

QT 3

5

5.1

Exigences de construction pour enveloppes a surpression interne

Enveloppe

L'enveloppe a surpression interne doit posséder un degré de protection conformg au

Tabl¢au 2.

Pour|le niveau de protection "pxb" sans compaqgsants internes qui dépassent la classe de
tempgrature marquée, et pour les niveaux *de protection «pyb» et «pzc», les epsais
d'endqurance thermique a la chaleur et au fréid pour les enveloppes non métalliques gt les
parti¢s non métalliques des enveloppes de*IEC 60079-0 ne nécessitent pas d’étre appliqués

a l'enjveloppe a surpression interne.

Celals’explique par le fait que la dégradation de I’enveloppe provoquant une augmentatign de
la fujte produit une alarme oulla coupure de l'alimentation des circuits susceptiblels de
provgquer une inflammation. i A'est donc pas considéré comme nécessaire de soumeftre a
I'essdi de préconditionnement les enveloppes non métalliques et les parties non métalliques

des gnveloppes.

5.2

Matériaux

Les gaz de pratection spécifiés ne doivent pas avoir d'influence défavorable sur les matériaux

utilises pour ('enveloppe, les canalisations et les parties de raccordement.

5.3
5.3

Portes et couvercles

A Enveloppes a surpression interne du groupe |

Les portes et couvercles doivent

5.3

soit posséder des fermetures spéciales qui satisfont a I'lEC 60079-0;

soit étre verrouillés de maniére a ce que l'alimentation électrique du matériel ne
fournissant pas un niveau de protection du matériel tel qu’indiqué en 7.15 soit
déconnectée automatiquement en cas d'ouverture des portes et couvercles, et de telle
fagon que l'alimentation ne puisse étre rétablie avant qu'ils ne soient fermés. Les
exigences de 7.7 doivent également s'appliquer.

.2 Enveloppes a surpression interne statique du groupe |

Les portes et couvercles doivent posséder des fermetures spéciales qui satisfont a
I'IEC 60079-0.
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5.3.3 Enveloppes a surpression interne du groupe Il et du groupe lll

Les exigences de I'l[EC 60079-0 concernant les fermetures spéciales ne s'appliquent pas.

Pour le niveau de protection "pxb", les portes et couvercles pouvant étre ouverts sans l'aide
d'un outil ou d'une clé, doivent étre verrouillés de telle sorte que I'alimentation électrique d'un
matériel électrique non identifié en 7.15 soit automatiquement déconnectée en cas
d'ouverture et de telle sorte que l'alimentation électrique ne puisse étre rétablie avant leur
fermeture.

Pour le niveau de protection "pyb" et le niveau de protection "pzc", I'utilisation d'un outil ou
d'ung clé n'est pas exigée.

Il copvient de prendre en compte la possibilité qu'une pression interne puisseprovqquer
I'ouverture violente d’une porte ou d’un couvercle lorsqu’'une fermeture est \déplacege. Il
convlent que les opérateurs et le personnel de maintenance soient protégés. pour éviter les
blesqures, au moyen de méthodes telles que les suivantes:

a)

ey

tiliser des fermetures a plusieurs attaches de sorte que I'enveloppe-permette une mlise a
htmospheére sans danger avant que toutes les fermetures soient.relachées; ou

b) Liliser une fermeture a deux positions pour permettre upne“mise a l'atmosphére [sans

nger de la pression lors de I'ouverture de I'enveloppe; Qu

= O C

c) limiter la pression interne maximale a un niveau inférieur ou égal a 2,5 kPa.

5.3.4 Enveloppes a surpression interne statique-du groupe Il et du groupe Il

Les portes et les couvercles ne doivent pas pouveir s'ouvrir facilement sans I'utilisation ¢'une
clé op d'un outil.

5.3.5 Niveau de protection "pxb"™ du groupe Il et du groupe Il

Une enveloppe a surpression interne qui contient des parties chaudes exigeant une péfriode
de rgfroidissement ne doit pas pouvoir s'ouvrir aisément sans I'utilisation d'une clé ou|d'un
outil.

5.3.6 Mise en garde au sujet des portes et des couvercles du groupe Il et du
groupe ll

Pour| prévenir l'inflammation d'une atmosphére explosive gazeuse ou d'une atmosphérne de
pouskiére explosive pouvant étre présente lorsque I'on ouvre une enveloppe, les portes ét les
couvercles doiyent étre marqués.

AVERTISSEMENT - NE PAS OUVRIR SI UNE ATMOSPHERE EXPLOSIVE |EST
PRESENTE

5.4 'Résistance-mécanique

Les enveloppes a surpression interne, les canalisations le cas échéant et leurs piéces de
raccordement doivent résister a une pression égale a 1,5 fois la surpression maximale
spécifiée par le fabricant pour le service normal avec toutes les évacuations fermées avec un
minimum de 200 Pa.

Si, en service, une pression peut provoquer une déformation de I'enveloppe, des
canalisations le cas échéant ou des piéces de raccordement, un dispositif de sécurité doit
étre installé pour limiter la surpression interne maximale a un niveau inférieur a celui qui est
susceptible d'influer défavorablement sur le mode de protection. Si le fabricant ne fournit pas
le dispositif de sécurité, le numéro de certificat doit comporter le suffixe "X", conformément
aux exigences relatives au marquage de I'I[EC 60079-0, et les conditions particulieres
d'utilisation énumérées sur le certificat doivent donner toutes les informations nécessaires a
I'utilisateur pour lui permettre de se conformer aux exigences de la présente Norme.
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5.5 Orifices, cloisons, compartiments et composants internes du groupe | et du
groupe Il

5.5.1 Les orifices et cloisons doivent étre situés de telle sorte que soit assuré un balayage
efficace.

Les zones sans balayage peuvent étre éliminées par un placement approprié de I'admission
et de I'évacuation de l'alimentation en gaz de protection, et en tenant compte de I'effet des
cloisons.

Pour les gaz ou vapeurs plus lourds que l'air, il convient que I'admission du gaz de protection
soit i proximité du haut de l'enveloppe a surpression interne, I'évacuation se trouvant a
proximité du bas de I'enveloppe.

Pour|les gaz ou vapeurs plus légers que l'air, il convient que I'admission du gaz de protgction
soit p proximité du bas de l'enveloppe, I'évacuation se trouvant a proximité du hayt de
I'enveloppe.

Disposer les admissions et les évacuations sur les cotés opposés de Venveloppe favorise la
ventilation transversale.

Il copvient que les cloisons internes (par exemple, des cartes de circuit) soient situégs de
sortel que le débit de gaz de protection ne soit pas obstrué.¢L utilisation d'un tuyau distributeur
ou d¢ séparateurs peut également améliorer le débit autour’des obstructions.

Il convient que le nombre d'orifices soit choisi en tenant compte de la conception du matgriel,
en grenant particulierement en considération e balayage des sous-compartimentyg qui
peuvent subdiviser le matériel.

5.5.2 Des compartiments internes doivent étre mis en communication avec I'enveloppe
princjpale ou soumis au balayage séparément.

Les qrifices ayant une surface de, ventilation d'au moins 1 cm?2 pour 1 000 cm3, et un diamétre
de vgntilation d'au moins 6,3 mm;sont généralement suffisants pour un balayage adéquat.

5.5.3 Les tubes cathodiques (CRT) et autres dispositifs hermétiques n'exigent pas de
balayage.

5.5.4 Les compesants de volume interne libre de moins de 20 cm3 ne sont pas considérés
comme étant dés-compartiments internes nécessitant un balayage tant que le volume total de
I'ensg¢mble de )tels composants ne dépasse pas 1 % du volume interne libre du matériel a
surpressioninterne.

NOTELL L e chiffre de 1 % est basé sur 25 % de la limite inférieure d'explosivité (1 IF) de I'hydrogéne: voir A

Des composants électriques considérés comme étant étanches, tels que des transistors, des
microcircuits, des condensateurs, etc., ne sont pas a inclure dans le calcul du volume total de
composants.

5.6 Orifices pour I'application de la surpression interne statique

L'enveloppe doit comporter un ou plusieurs orifices. Aprés remplissage et application de la
surpression interne, tous les orifices doivent étre fermés.

5.7 Matériaux isolants pour le matériel du groupe |

Les matériaux isolants soumis aux contraintes électriques susceptibles de créer des arcs
dans l'air et provenant de courants de valeurs assignées de plus de 16 A (dans du matériel de
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contact tel que des coupe-circuits, des contacteurs et des isolateurs) doivent posséder au
moins une des propriétés suivantes:

— un indice de résistance au cheminement comparatif égal ou supérieur a I'IRC 400 M,
conformément a I'lEC 60112;

— un dispositif approprié pour détecter une possible décomposition du matériau isolant a
I'intérieur de I’enveloppe, conduisant a une situation dangereuse et qui déconnecte
automatiquement l'alimentation électrique de I'enveloppe c6té réseau. La présence et le
bon fonctionnement de ce dispositif doivent étre vérifiés;

— des lignes de fuite entre conducteurs sous tension qui satisfont a celles montrées pour la

t

nsion équivalente du groupe lll de matériels (IRC) de degré de pollution

de

5.8

Tous
étre
sont

5.9

L'eny
prote
empé

Ond
sauf

EC 60664-1.
Obturation
les raccordements de cables et conduits a des enveloppes a surpressiominterne do

etanches pour maintenir les caractéristiques assignées IP de I'enveloppe, ou, s'i
pas étanches, ils doivent étre considérés comme faisant partie de I'enveloppe.

Barriéres contre les étincelles et les particules
eloppe a surpression interne et, le cas échéant, les, canalisations pour le ga

ction doivent étre munies d'une barriere contre les €tincelles et les particules
cher les projections de particules incandescentes dans.la zone dangereuse.

si les contacts travail/repos fonctionnent a moihs de 10 A et si la tension de servig

dépakse pas soit 275 V c.a., soit 60 V c.c. et siles 'contacts possedent un couvercle.

Les
incar
parti
néce

Les
incar
partig

enveloppes dans lesquelles il n'y ainormalement pas de production de parti
descentes ne nécessitent pas de mise en place de barriére contre les étincelles ¢
ules sur un orifice d'évacuatie”’ normalement fermé débouchant sur une
5sitant un niveau de protection.du matériel (EPL) Gb ou Mb.

enveloppes dans lesquelles il n'y a normalement pas de production de parti
descentes ne nécessitent pas la mise en place de barriere contre les étincelles ¢
ules sur un orifice,débouchant sur une zone nécessitant un niveau de protectio

matériel (EPL) Gc.

Si le
certiff
I'lEC

fabricant ne fournit pas les barriéres contre les étincelles et les particules, le numé
cat doit comporter le suffixe "X", conformément aux exigences relatives au marquag
60079-0, )et les conditions particulieres d'utilisation énumérées sur le certificat do

donngr toutes les informations nécessaires a I'utilisateur pour lui permettre de se confd

aux 4

xigences de la présente Norme.

ivent
S ne

7z de
pour

oit partir du principe que des particules incapdescentes sont normalement présentes,

e ne

cules
t les
zone

Cules
t les
n du

o de
e de
ivent
rmer

5.10

Eléments de batterie et piles

L'Annexe G donne les exigences relatives aux niveaux de protection "pxb" et "pyb".
L'Annexe H donne les exigences relatives au niveau de protection "pzc".

6 Limites de température

6.1

Généralités

Le matériel doit étre classé suivant les exigences relatives au classement des températures
de I'IEC 60079-0. Le classement des températures doit étre déterminé conformément a 6.2 et

6.3.
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6.2 Pour le niveau de protection "pxb" ou le niveau de protection "pyb"

Le classement des températures doit étre basé sur la plus élevée des températures
suivantes:

a) la surface externe la plus chaude de I'enveloppe; ou

b) la surface interne la plus chaude des composants.

Exception: Un composant intérieur peut se situer au-dela du classement des températures
marquées dans les cas suivants:

i) il satisfait aux exigences pour "petit composant" de I'lEC 60079-0, ou

i} I'enveloppe a surpression interne est de niveau de protection "pxb" et satisfai{ aux
exigences relatives aux durées d'ouverture de I'lEC 60079-0. On doit prendreg des
mesures appropriées pour empécher, en cas de disparition de la surpression-interne,
toute atmosphére explosive gazeuse pouvant exister d'entrer en contact avec la
surface chaude du composant avant que celle-ci n'ait suffisamment refroidi pour étre
revenue a une température inférieure a la valeur maximale autorisée.

On peut le réaliser par la conception et la construction des joints de I'enveloppe a surpregsion
interme et des canalisations ou par d'autres moyens, par exemple, par‘la mise en marche de
systgmes de ventilation auxiliaires ou en prenant des dispositionscpeur que la surface chpude
dans|l'enveloppe a surpression interne soit dans un boftier étanche au gaz ou encapsulé.

Pour| le niveau de protection "pyb", les parties chaudes. susceptibles de provoquer| une
inflammation pendant un fonctionnement normal ne’/,sont pas admises a lintériedr de
I'enveloppe.

6.3 | Pour le niveau de protection "pzc"

Le classement des températures doit étre basé sur la surface extérieure la plus chaude de
I'enveloppe.

En déterminant le classement des _températures, il convient de prendre en compte| tout
matéfiel interne avec sa propre pretection contre les explosions qui peut rester sous tepsion
lorsque le systéme de pressurisation est déconnecté.

7 Dispositions de sécurité et dispositifs de sécurité (sauf pour la surpression
interne statique)

7.1 | Adéquation des dispositifs de sécurité pour zone dangereuse

Tous| les dispositifs de sécurité utilisés pour réduire le matériel électrique protégé pjar la
surprlession: interne de provoquer une inflammation doivent eux-mémes ne pas étre en
mesure.de provoquer une inflammation (voir 7.15) ou doivent étre installés a I'extérieur de la

zoneldangeredse-

7.2 Intégrité des dispositifs de sécurité

Les dispositifs de sécurité requis par la présente Norme (voir Tableau 3) sont des parties
liées a la sécurité d'un systéme de commande. La sécurité et l'intégrité du systéme de
commande doivent étre compatibles avec

— pour le niveau de protection "pxb" ou le niveau de protection "pyb", une évaluation de
défaut simple;

— pour le niveau de protection "pzc", un fonctionnement normal.

NOTE Concernant I'évaluation unique des défauts, la série IEC 61511 ou toute autre norme similaire peut étre
utilisée.
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Disposer un verrouillage électrique sur les moteurs ou les commandes de ventilateur n'est
pas suffisant pour signaler la défaillance de la surpression interne, car certaines défaillances
telles qu'une courroie de ventilateur qui dérape, un ventilateur qui n'est pas bien maintenu sur
son axe ou un ventilateur tournant dans le mauvais sens peuvent ne pas étre signalées par
ce dispositif.

Tableau 3 — Dispositifs de sécurité en fonction du niveau de protection

Criteres de
conception

Niveau de
protection "pxb"

Niveau de
protection "pyb"

Niveau de
protection "pzc"

Dispositif de sécurité de

Capteur de pression; voir

Capteur de pression; voir

Indicateur ou capteur de

détedtion de la perte de 7.11 7.1 pression; voir 7.11 d)
surpression minimale

Dispqsitif(s) de sécurité de | Dispositif temporel, Temps et débit marqués; Temps et débitdmarqugs;
vérification de la période capteur de pression, et voir 7.8 ¢) voir 7.8 c¢)

de bglayage pour les capteur de débit a
Groupes | et Il I'évacuation, voir 7.7
Dispgsitif de sécurité pour | Mise en garde; voir 6.2 b) | Aucune exigence (parties | Aucune exigence

une gorte ou un couvercle internes chaudes non
qui ng peut s'enlever autorisées)
qu'aviec un outil

Dispqsitif de sécurité pour | Verrouillage; voir 7.14 Aucune exigence (parties [ Aucune exigence
une gorte ou un couvercle | (parties internes chaudes |internes chaudes/mnen

qui pgut s'enlever sans non autorisées) autorisées)

outil

Dispgsitif de sécurité pour | Alarme et débit d'arrét de | Ne s'applique pas pour le | Alarme (dégagement
partigs internes chaudes substance inflammable niveau<de)protection normal non autorisé)
lorsq}'il existe un systéme puisque les parties

de cdnfinement (voir internes chaudes ne sont

Article 15) pas autorisées

7.3 | Fournisseur de dispositifs de sécurité

Les dispositifs de sécurité doivent étre fournis par le fabricant du matériel ou par l'utilisgdteur.
Si le|fabricant ne fournit pas les dispositifs de sécurité, le numéro de certificat doit comgdorter
le suffixe "X", conformément_alx exigences relatives au marquage de I'lEC 60079-0, et les
cond|tions particulieres d'utilisation énumérées sur le certificat doivent donner touteg les
inforl’uations nécessaires a |'utilisateur pour lui permettre de se conformer aux exigences de

la pr¢sente Norme.
7.4 | Systéme de pressurisation évalué en tant que matériel associé
7.41 Systémes de pressurisation pour niveau de protection "pzc"”

Le systeme' de pressurisation doit comprendre au minimum: un moyen pour controler la
surprlession minimale (par exemple, un régulateur) et un moyen pour vérifier la surpregsion
minilﬁe—@a—mpb—m—mmﬁ—mm-mm—mﬁﬂi, frrch ; ité 1

Si un orifice est présent, il doit disposer d'une barriere contre les étincelles et les particules.

Si un régulateur est présent et que celui-ci est d'un type tel qu'un mode de défaillance unique
applique la totalité de la pression d'entrée a la sortie du régulateur, un moyen (par exemple,
un orifice d'évacuation) doit étre mis en place pour limiter la pression interne d'une enveloppe
a une valeur définie. Cette valeur est a indiquer dans les instructions et a établir par essai ou
par calcul. Si plusieurs régulateurs ou orifices d'évacuation sont installés en tant qu'options,
on doit déterminer la valeur correspondant a chaque ensemble d'options régulateur/orifice
d'évacuation disponibles.

Le systeme de pressurisation doit étre soumis a essai pour que I'on puisse en vérifier le bon
fonctionnement.
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7.4.2 Systémes de pressurisation pour niveau de protection "pyb"”

Le systéme de pressurisation doit comprendre: un moyen pour contréler la surpression
minimale (par exemple, un régulateur), un moyen pour vérifier la surpression minimale (par
exemple, un capteur de pression) et un dispositif de sécurité automatique, le tout en
conformité avec 7.11.

Si un régulateur est présent et que celui-ci est d'un type tel qu'un mode de défaillance unique
applique la totalité de la pression d'entrée a la sortie du régulateur, un moyen (par exemple,
un orifice d'évacuation) doit étre mis en place pour limiter la pression interne d'une enveloppe
a une valeur définie. Cette valeur est a indiquer dans les instructions et a établir par essai ou
par g —Si i > ifi S i i : ions,
on dpit déterminer la valeur correspondant a chaque ensemble d'options régulateur/orifice
d'évgcuation disponibles.

Le systéme de pressurisation doit étre soumis a essai pour que I'on puisse en\Vvérifier ¢ bon
fonctjonnement.

7.4.3 Systémes de pressurisation pour niveau de protection "pxb"

Le slystéme de pressurisation doit comprendre: un moyen pourcontréler la surpregsion
minimale (par exemple, un régulateur), un moyen pour vérifiet la surpression minimale| (par
exen|ple, un capteur de pression) et un dispositif de sécurité automatique, le todt en
conf@rmité avec 7.11, et un systéeme de commande automatique contenant un capteuyr de
débitfconforme a 7.7.

Si unl régulateur est présent et que celui-ci est d'un type tel qu'un mode de défaillance ufpique
applipue la totalité de la pression d'entrée a lacsortie du régulateur, un moyen (par exemple,
un olifice d'évacuation) doit étre mis en placepour limiter la pression interne d'une enveloppe
a ung¢ valeur définie. Cette valeur est a indiguer dans les instructions et a établir par esspi ou
par dalcul. Si plusieurs régulateurs ou orifices d'évacuation sont installés en tant qu'options,
on dpit déterminer la valeur correspondant a chaque ensemble d'options régulateur/orifice
d'évgcuation disponibles.

Le systéme de pressurisation.doit étre soumis a essai pour que l'on puisse en vérifier g bon
fonctjonnement, y compris c€lui'du systéme de commande automatique.

7.5 | Diagramme ségquentiel pour le niveau de protection "pxb"

Pour|les systémes_de pressurisation de niveau de protection "pxb", un diagramme séqué¢ntiel
fonctjonnel doit-étre fourni par le fabricant, par exemple, une table de vérité, un diagramme
d'étals, un prganigramme, etc., afin de définir l'action du systéme de commandg. Le
diagramme.séquentiel doit clairement identifier et montrer les états opérationnels| des
dispgsitifs de sécurité et les actions qui s'ensuivent. Des essais fonctionnels doivent| étre
exigdgs. pour vérifier la conformité au diagramme. Ces essais nécessitent d'étre exécutés |[dans
des conditionsatmospheriques normmates; seutement sauf-specificatiomrcontraire detapart du
fabricant.

NOTE Un exemple de l'information a fournir par le fabricant est proposé a I'Annexe B.
7.6 Caractéristiques assignées des dispositifs de sécurité

Le fabricant doit spécifier les niveaux d'action minimaux et maximaux et les tolérances des
dispositifs de sécurité. Les dispositifs de sécurité doivent étre utilisés dans les limites des
caractéristiques assignées, spécifiées par le fabricant.
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7.7 Balayage automatisé du groupe | et du groupe Il pour le niveau de
protection "pxb"

Un systéme de commande automatique contenant des dispositifs de sécurité doit étre fourni
pour mettre sous tension le matériel électrique présent dans une enveloppe a surpression
interne seulement aprés que le balayage a été effectué.

La séquence des opérations du systéme de commande doit étre la suivante:

a) a la suite du lancement de la séquence, le débit de balayage dans l'enveloppe a
surpression interne et la surpression minimale dans celle-ci doivent étre controlés

P, £ B F - | A % [N -
cphRrormementeata PTCSTITICTTVOTTITC,

b) larsque le débit minimal de gaz de protection est établi et que la surpression se situe [dans
Ig¢s limites spécifiées, le chronométre du balayage peut démarrer;

c) aprés expiration du temps, le matériel électrique est alors prét a étre mis sous’tension;
d) dpns I'éventualité d'une défaillance a n'importe quelle étape de la séquence, le circuif doit
étre réinitialisé tel qu'il était au départ.

7.8 | Groupe | ou groupe Il — Critéres de balayage

Le fgbricant doit spécifier les conditions requises pour un balayage approprié aprés qli'une
enveloppe a été ouverte ou que la surpression est tombée au*dessous du minimum spégcifié

our le niveau de protection "pxb" ou le niveau<de protection "pyb", le fabricani doit
spécifier le débit de balayage minimal et le temps minimal pour satisfaire a I'essai de|16.4
16.5, selon le cas. Pour les matériels autfes que les machines tournantes et les
atériels possédant des géométries complexes, le débit de balayage minimal et le t¢mps
inimal peuvent étre fondés sur un balayage' de cing fois le volume de I'enveloppe slil est

b) PFour le niveau de protection "pzc", peuir les matériels autres que les machines tourngntes
les matériels possédant des géométries complexes, le fabricant doit spécifier le |débit
balayage minimal et le temps minimal garantissant que l'enveloppe a surpregsion
interne est balayée par ung quantité de gaz de protection équivalente a cinqg fqis le
blume de I'enveloppe. La @uantité de gaz de protection peut étre réduite, si I'essai de

6.4 ou 16.5, selon le cds,ydémontre I'efficacité du balayage.

bmplexes peut étrenomis si le temps de balayage est basé sur des essais réalisés |avec

v
1

Llessai de balayagetpour les machines tournantes et pour les matériels a géometries
c

des enveloppes Similaires ou comparables.

c) le débit de balayage doit étre contrélé a I'évacuation de I'enveloppe a surpression interne.
Pour le niveau de protection "pxb", le débit réel doit étre contrélé. Pour le nivegu de
pfotection—"pyb" ou le niveau de protection "pzc", le débit peut étre déduit, par exemple,
de lacpression de l'enveloppe et d'un orifice défini a I'échappement. Pour le nivequ de
pfratection "pyb" ou le niveau de protection "pzc", une étiquette d'instruction doit| étre

fcnv-nin nolr narmmattra 1a halavyann AA "Aanvalannas & olirnracoian tntarnn avant 1o mise
o PO UT— Pt e T ooy agCt— o C— Crv CrOppPt—a—ourpr CooSToT— i tCiC—avart—1a

sous tension du matériel électrique. L'étiquette doit comporter ce qui suit ou une
formulation similaire:

AVERTISSEMENT — A LA SUITE D'UNE OUVERTURE, LA MISE SOUS TENSION NE
DOIT PAS ETRE EFFECTUEE AVANT QUE L’ENVELOPPE N'AIT ETE BALAYEE
PENDANT ___ MINUTES SOUS UN DEBIT DE ____

NOTE Il incombe a I'utilisateur de déterminer I'espace libre des canalisations associées ne faisant pas partie du
matériel et d'établir le temps de balayage complémentaire pour le débit minimal donné.

7.9 Groupe lll - Nettoyage

Un avertissement, indiquant que la poussiere combustible présente a l'intérieur doit étre
éliminée avant la mise en route de l'alimentation électrique, doit étre apposé sur le matériel.
Le marquage doit comporter ce qui suit ou une formulation similaire:
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AVERTISSEMENT — A LA SUITE D’UNE OUVERTURE, LA MISE SOUS TENSION NE

DOIT PAS ETRE EFFECTUEE AVANT QUE LES ACCUMULATIONS DE POUSSIERE

COMBUSTIBLE N'AIENT ETE ELIMINEES DE L'ENVELOPPE.

7.10 Exigences lorsqu'un débit minimal est requis

Lorsqu'un débit minimal de gaz de protection est spécifié par le fabricant (par exemple, si le
matériel intérieur développe des températures plus chaudes que les caractéristi
assignées de classement des températures marquées), on doit prévoir un ou plusieurs
dispositifs de sécurité automatiques s'actionnant lorsque le débit de gaz de protection a
I'évacuation chute en dessous de la valeur spécifiée minimale.

7.11 | Dispositifs de sécurité pour détecter la surpression minimale

Un ol plusieurs dispositifs de sécurité automatiques doivent étre mis en place et §'actig
lorsgue la surpression de I'enveloppe a surpression interne tombe au-dessous 'de la v
minimale spécifiée par le fabricant.

a)
b)

c)

d)

le signal regu par le capteur du dispositif de sécurité automatique doit pro
d[Jrectement de l'enveloppe a surpression interne;

a

(0]

I'enveloppe a surpression interne;

I| doit étre possible de vérifier le bon fonctionnement d€s dispositifs de sécurité.
eMmplacement et leur réglage doivent prendre en compteiles exigences de 7.12;

DTE Il incombe normalement a l'utilisateur de définir{l'objet pour lequel les dispositifs de s¢

N
alitomatiques sont prévus (c’est-a-dire mise hors tension,"déclenchement d'une alarme sonore ou tout
mjoyen pour assurer la sécurité de l'installation).

Four le niveau de protection "pzc", les conditions suivantes doivent étre respecté
]

securité automatique:
1

I'alimentation en gaz de protection doit étre équipée d'une alarme se déclencha
I'alimentation en gaz de protection ne maintient pas la pression minimale
I'enveloppe a surpression interne;

2) il ne doit exister aucun:dispositif entre I'enveloppe a surpression interne et I'alarn
I'alimentation en gaz\de protection autre qu'une vanne d'isolation et/ou un mécan
de commande deda pression ou du débit;

3) toute vanne d'isolation doit
— porter le marquage suivant

AVERTISSEMENT - VANNE D'ALIMENTATION EN GAZ DE PROTECTIQ
SUIVRE LES INSTRUCTIONS AVANT LA FERMETURE

— ( pouvoir étre scellée ou fixée en position ouverte;

ques

nner
aleur

venir

cune vanne ne doit étre autorisée entre le capteur du dispositifi de sécurité automalique

Leur

curité
autre

BS Sj

enveloppe a surpression interne est égquipée d'un indicateur au lieu d'un disposifif de

nt si
dans

e de
isme

N -

=/ préciser l'information "ouvert" ou "fermé";

— étre immédiatement adjacente a I'enveloppe a surpression interne;

— étre utilisée seulement au cours de I'entretien de I'enveloppe a surpression interne.

NOTE Cette vanne est destinée a rester ouverte, sauf si l'on sait que la zone est dépourvue
d'atmosphere explosive gazeuse ou si le matériel présent dans I'enveloppe a surpression interne a été mis

hors tension et a refroidi.

4) tout mécanisme de commande de la pression ou du débit, s'il est réglable,
nécessiter un outil pour qu'il puisse fonctionner;

doit

5) aucun filtre ne doit étre installé entre I'enveloppe a surpression interne et I'alarme du

systéme de gaz de protection;
6) l'indicateur doit étre situé de fagon a permettre une visualisation aisée;
7) l'indicateur doit préciser la pression de I'enveloppe;
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