w93 32
< £g 5

1 S m “
= ge K3

wZ
= &3 %
(o) i <,
/0\,
(&) o)
LLI «QQ@
o O
>
/v\&o

@{%tion "n"

p
>

INTERNATIONAL
STANDARD

Part 15: Equipment protection by type of

Explosive atmospheres —

(US)ATH 21-2102:51-62009 O3


https://iecnorm.com/api/?name=de4c43dc8adf6251067b3bc17536e9ef

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The |nternational Electrotechnical Commission (IEC) is the leading global organization that prepares and.publishes
Interrjational Standards for all electrical, electronic and related technologies.

Aboyt IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you haye the
latest] edition, a corrigenda or an amendment might have been published.

IEC Jatalogue - webstore.iec.ch/catalogue Electropedia - www.electropedia.org

The |stand-alone application for consulting the entre  The world's leading online\ dictionary of electroniq and
bibliographical information on IEC International Standards, electrical terms containing.21 000 terms and definitigns in
Techipical Specifications, Technical Reports and other  English and French, with-equivalent terms in 16 addjtional
documents. Available for PC, Mac OS, Android Tablets and languages. Also knewn-as the International Electrotechnical
iPad. Vocabulary (IEV)ohline.

IEC publications search - webstore.iec.ch/advsearchform IEC Glossary:- std.iec.ch/glossary

The gdvanced search enables to find IEC publications by a 67 000 elettrotechnical terminology entries in English and
variety of criteria (reference number, text, technical  French_extracted from the Terms and Definitions clayse of
comnyittee,...). It also gives information on projects, replaced  IEC publications issued since 2002. Some entries have| been
and withdrawn publications. collected from earlier publications of IEC TC 37, 77, 8p and
IEC Just Published - webstore.iec.ch/justpublished QPR

Stay pp to date on all new IEC publications. Just Published IEC Customer Service Centre - webstore.iec.ch/csc
details all new publications released. Available online and™’ If you wish to give us your feedback on this publicatjon or
also gnce a month by email. need further assistance, please contact the Customer Sgrvice

Centre: sales@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=de4c43dc8adf6251067b3bc17536e9ef

IEC 60079-15

Edition 5.0 2017-12
REDLINE VERSION

INTERNATIONAL
STANDARD

“ colour
inside

Explosive atmospheres —
Part 15: Equipment protection by type of protection "n"

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 29.260.20 ISBN 978-2-8322-5162-1

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

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=de4c43dc8adf6251067b3bc17536e9ef

-2- IEC 60079-15:2017 RLV © IEC 2017

CONTENTS
FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 5
1 oo ] o1 PP 10
2 NOrMative referENCES ... e 20
3 Terms and definitions ... e 22
N €Y 1Y - Y PP 24
4.1 Equipment grouping and temperature classification ...................cocooiiiin 24
442 Potential ignition SOUICES ........iiiiiii e .24
43 Equipment requUIiremMents ... .. ..o A N .24
5 |Maximum surface temperatures ............ccovveiiiiiiiiniiniiiie e ..25

2

Requirements for non-incendive components...... ... ..58
711 TP 1S NG et ..58
7.2 CircUIt IMItatioNS ..o 58

Supplementary Requirements for hermetically sealed devices

producingarcs;sparks orhob sUfaces ... 58

Supplementary Requirements for sealed devices

producing arcs; sparks or ROLSUMACES ... 58
9.1 Non-metallic materials ... 58
9.2 L@ o 1= 11 0o PSP 59
9.3 NNl SPACES .t 59
9.4 HaANA NG ¢ e 59
9.5 Gasket @nd SEaAIS . ..iuii i 59

9.6 TP LS it 59


https://iecnorm.com/api/?name=de4c43dc8adf6251067b3bc17536e9ef

IEC 60079-15:2017 RLV © IEC 2017 -3-

10 Supplementary Requirements for restricted-breathing enclosures-protecting

equipment producing arcs, sparks orhotsurfaces ..o 59
1O B 1= 4 = - | PP 59
10.2 Constructional requirements ... ... 60
10.2.1 Type Of EQUIPMENT ... e e 60
10.2.2 Cells and batteries . ..o e 61
10.2.3 Cable glands and conduit entries ............coiiiiiiiiii 61
10.2.4 Operating rods, spindles and shafts..........cccccooiiiiiii e, 61
10.2.5 L A7 g o [ 11 S 61
10.2.6 Gasket and seal requirements ..........ccooviiiiii i A ..62
10.2.7 Non-resilient Seals ... ..o N ..62
10.2.8 T eSSt POt e A N ..62
10.2.9 INternal fans ..o N e ..63
10.3  Temperature limitation ... ..64
10.4  Additional requirements for restricted-breathing luminaires .......0N 7., ..64
10.4.1 Mounting arrangement ..o AT .64
10.4.2 RefleCtOrs «.vni e N ..64
10.4.3 Surface temperatures of restricted-breathing luminaires ............................. ..64
T1 [TYPe teStS oo T ..65
M.1  Tests for non incendive COMPONENtS ... e ..65
11.1.1 Preparation of non-incendive component/samples ............ccooveiiiiiiiiiininnennn. ..66
11.1.2 Test conditions for non-incendive comMponents............ccoocviiiieiiiieiieeieeen. ..66
MN.2  Tests for sealed deViCesS ..o e ..67
11.2.1 CoNITIONING . oeiii i e e ..67
11.2.2 Voltage test .. ..67
1M.3 Type test requirements for restricted-breathing enclosures ................c..cocoeinni. ..69
11.3.1 LT o T=T = | PR ..69

11.3.3 Alternative type tesf.for equipment where the volume of the enclosure
changes due t0 PFESSUIE ...t ..69
12 [Routine verifications apdNests . ... .74
1R.1  Electric strength dest ... .74
1R.2 Routine testrequirements for restricted-breathing enclosures...............cc.ccoee.. .75
12.2.1 LT o (= 5= | PR .75
12.2.2 TSt PrOCEAUNE ..ot .75
1R.3 Routine temperature rise test ... .. ..o .76
1R.4 SFemperature calculation.. ... ... .76
B T 11 = 3 < 1 Y 77
13 T—Genmerat 77
13.2  Examples of Marking......c.oo o 78
13.3  Warning MarkingS ..ou it 79
T4 DOCUMENTATION L.t ettt 79

B T 1= 4 (o £ o o 1= N 79



https://iecnorm.com/api/?name=de4c43dc8adf6251067b3bc17536e9ef

-4 - IEC 60079-15:2017 RLV © IEC 2017



https://iecnorm.com/api/?name=de4c43dc8adf6251067b3bc17536e9ef

IEC 60079-15:2017 RLV © IEC 2017 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 15: Equipment protection by type of protection "n"

=0 —

n

=

n

«Q

)

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardizatiomcemp
| national electrotechnical committees (IEC National Committees). The object of IEC Lis o prg

ising
mote

ternational co-operation on all questions concerning standardization in the electrical and electronic fields. To

is end and in addition to other activities, IEC publishes International Standards, Technical*Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC NationalrGommittee inter
the subject dealt with may participate in this preparatory work. International, "'governmental and
bvernmental organizations liaising with the IEC also participate in this preparation,” IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance ,with “conditions determing
preement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as‘hearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical ,committee has representation fro|
terested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC Na
bommittees in that sense. While all reasonable efforts are made ‘t0 ensure that the technical content o
ublications is accurate, IEC cannot be held responsible for\the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicg
pnsparently to the maximum extent possible in theirr national and regional publications. Any diverd
btween any IEC Publication and the corresponding-national or regional publication shall be clearly indica
e latter.

C itself does not provide any attestation ofi.conformity. Independent certification bodies provide confg
Esessment services and, in some areas, aecess to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certifiéation bodies.

| users should ensure that they have the latest edition of this publication.

o liability shall attach to IEC or jts;directors, employees, servants or agents including individual expert
embers of its technical commitfees and IEC National Committees for any personal injury, property dama
her damage of any nature\whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of ,the, publication, use of, or reliance upon, this IEC Publication or any othe
Lblications.

tention is drawn te the Normative references cited in this publication. Use of the referenced publicatid
dispensable for the_correct application of this publication.

tention is drawn to the possibility that some of the elements of this IEC Publication may be the subjg
htent rights- JEC shall not be held responsible for identifying any or all such patent rights.
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International Standard IEC 60079-15 has been prepared by IEC technical committee 31:

Equi

pment for explosive atmospheres.

This fifth edition cancels and replaces the fourth edition, published in 2010, and constitutes a
technical revision.

This

edition includes the following significant changes with respect to the previous edition:

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

31/1339/FDIS 31/1355/RVD
Fulllinformation on the voting for the approval of this International Standard-¢an be fourld in
the report on voting indicated in the above table.
This|document has been drafted in accordance with the ISO/IEC Directives, Part 2.
This| International Standard is to be read in conjunction with IEC 60079-0.
A ligt of all parts of the IEC 60079 series, under the general title: Explosives atmospheres,
can pe found on the IEC website.
The|committee has decided that the contents of this decument will remain unchanged unti| the
stabjility date indicated on the IEC website under:‘http://webstore.iec.ch" in the data relatgd to
the $pecific document. At this date, the document'will be
e rleconfirmed,
e withdrawn,
e replaced by a revised edition, or
e 3gmended.
IMPDRTANT - 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 understandgding

of itls contents. Users should therefore print this publication using a colour printer.
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Type

Changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

Requirements for enclosed break devices have
been removed

C1

Requirements for type of protection “nA” has
been removed

C2

Scope has been updated to allow equipment with
internal working voltages over 15 kV such as
starters for HID luminaires

Defipition for cable sealing box removed

Defipitions for creepage distance and clearance
removed as they are now in 60079-0

Defipition of non-sparking device “nA” removed,
as thhe concept has been transferred to 60079-7

C2

Defipition of duty cycle removed

Defipition of enclosed break device moved as the
congept has been transferred to 60079-1

C1

Defipition of hermetically sealed device revised

A1

Defipition for normally sparking device added

Sm4gll component temperature clause removed,
part|of moving type of protection “nA” to 60079-7

C2

Minimum degree of protection requirements;
cleafance, creepage and separation
requirements; determination of working voltage;
confprmal coating; CTI requirement; Insulation
between conductive parts and measurement of
creejpage and clearance requirements have been
removed.

C2

Conpection facilities and terminal compartment;
reqirements have been removed

C2

Supplementary requirements for non-spacking
elecfrical rotating machines have been/removed

C2

Supplementary requirements for mon*sparking
fusep and fuse assemblies have been removed

C2

Supplementary requirements\for non-sparking
plugp and sockets have been removed

C2

Supplementary requirements for non-sparking
lumihaires have been‘removed

C2

Supplementarny requirements for equipment
incofporating\noh-sparking cells and batteries
havg beenremoved

C2

Supplementary requirements for non-sparking low

C2

: PN I o
power—egutrpmentmave  oeerTremoved

Supplementary requirements for non-sparking
current transformers have been removed

C2

Requirements for other non-sparking electrical
equipment have been removed

C2

General supplementary requirements for
equipment producing arcs, sparks or hot surfaces
have been removed

C2

Requirements for enclosed break devices have
been removed

C1

Voltage and current limitations added for non-
incendive components.

7.2

C6
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Type

Changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

The requirements for sealed devices have been
extended to require more documentation,

9.1

The +20K requirement for luminaire materials has
been removed

9.5

C2

Notes 1-3 have been removed, as this information
is covered elsewhere

10.1

Entrjdevice requirements added

10.1

Industrial standard compliance and battery
requirements added

10.2.1.2

The [exemption for manually operated sparking
devipes moved to here, creepage and clearance
reqyirements in industrial standards added for
swit¢hing devices, and cell and battery
reqyirements added

10.2.1.2

Reqpirements for cable glands and conduit
entries have been clarified

10.2.3

Reqpirements for gasketed windows expanded to
allow a removable window mounted in a frame.

10.2.5.2

Reqpirement to include documentation on the
thermal stability of gaskets or seals added

10.2.6

c4

Reqgpirements reworded for clarity

10.2.7

Reqpirements for “nR” enclosures fitted with fans
addéd.

10.2:9

C5

Typg test requirements for enclosed break “nC”
and ['nA” equipment removed

™

C1,C

The|dielectric test after the leakage test for
sealpd devices has been eliminated unless the
results of the leakage test are uncertain.

11.2.2

Tests for sealed devices, screw lampholders,
starfers, lamps, ignitors, and ignitor pulses for
lumihaires have been removed

C2

All testing for batteries has been‘removed.

C2

All testing for electrical maehines removed

C2

Roufine test requirements-re-written for sealed
components, non-ingendive components and
restficted breathing-equipment to take out the
testing for enclosed 'break and nA equipment

12

C1,Cp

Pregaration_of'non-incendive component samples

11.1.1

C3

Marking requirements modified to remove
labe]ling requirements for enclosed break

C1,Cp

4 A 4 RETR,
comporrents, AR equtpmTent anaoatteres:

Documentation requirements modified to remove
to remove labelling requirements for enclosed
break components, nA equipment, and batteries.

14

C1,C2

The instruction section has been expanded to
include new requirements

15

Annex A has been removed.

C2

NOTE The technical changes referred to include the significance of technical changes in the

Standard, but they do not form an exhaustive list of all modifications from the previous version.

revised IEC
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Explanation of the types of changes:

A) Definitions
1)

Minor and editorial changes:

e Clarification

e Decrease of technical requirements
e Minor technical change

e Editorial corrections

B) Information about the background of’changes

A
(

\1 — It was determined that this was already covered by the sealed device definition
L1 — Enclosed break devices “nC” are now designated as “dc” and the requirementg

[2 — Type of protection “nA” is now designated as type of protection “ec” and
L3 — Test time)for the preparation of non-incendive component samples has K

L4 — Addjtional documentation requirements for seals and gaskets.
L5 —~As the pressure inside an enclosure fitted with fans can be affected by

These are changes which modify requirements in an editorial or a minor technical
They include changes of the wording to clarify technical requirements without
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
that new options are given, but without increasing requirements for, equipment that
fully compliant with the previous standard. Therefore, these- will not have tg
considered for products in conformity with the preceding edition,

Major technical changes:
e addition of technical requirements
e increase of technical requirements

These are changes to technical requirements, (addition, increase of the leve
removal) made in a way that a product in conformity with the preceding edition wil

always be able to fulfil the requirements given in the later edition. These changes mave

to be considered for products in conformity with the preceding edition. For t
changes additional information is provided’in Clause B below.

NOTE These changes represent current technological knowledge. However, these changes shoul
normally have an influence on equipmentsalready placed on the market.

located in IEC 60079-1:2014.
requirements-for “ec” equipment are located in IEC 60079-7:2015.

specified.

operation of the fan, it is now specified that the restricted breathing tes

vay.
any

way
was
be

| or
not

ese

1 not

are

the

een

the

conducted with fans operating and stationary

C6 — The limitations from IEC 60079-15 Ed 3 were added.
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EXPLOSIVE ATMOSPHERES -

Part 15: Equipment protection by type of protection "n"

[7’)

n” which includes; sealed devices\*

Grolip Il electrical equipment with type of protection

This| part of IEC 60079 supplements and modifies the)general requirements of IEC 60079-0,
excgpt as indicated in Table 1. Where a requirement of this part of IEC 60079 conflicts wjth a
requirement of IEC 60079-0, the requirement of this part of IEC 60079 takes precedence.

Table 1 — Relationship of-this“part IEC 60079-15 to IEC 60079-0

Clause of IEC_60079-0 E&G%MMW
tinfprmative) | . nC nA AR
tinformativey
4 4 Equipment-grouping Applies Applies Applies
Ak 44 ol oo =eeleeos oo
e = oo oo =eeleeos oo
Dimosphera
nfluences
temperature

+__Underconsideration.
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.
Clause of IEC 60079-0 tEC-60079-0-clause apqsplnsatnen to1EC-60079
Ed- 5.0 Ed.6.0% Clause / Subclause .
e Seosldae Seosldae Ereatbing
(informative) edition) {rormative)
) ) nC nA AR
B
5324 5:3.2.4 Group-+-electrical Excluded Excluded Excluded
equipment
equipment
equipment N
53p 533 Small-component Applies Applies %@
temperature for Group-|
and-Group t+-electrical N
et ! Q
\)
6.4 6.4 Circulating currents Applies r.‘Q-‘;pHes Applies
equipment .OQ
A4
744 744 Applicability \.Q%Laes‘ Applies Applies
materials )
74B 7422 Plasticmaterials *0 | Applies Applies Applies
PN 7423 Ehﬁeme%%aa@tﬁs Applies Applies Applies
o o Ehitocistc chargeron | Applec S
N\ Jmaterials
75 9.4 ‘OV‘ Threaded holes Applies Applies Applies
841 8.—2“ Group-+ Excluded Excluded Excluded
8.1p @S\‘ GroupH Applies Applies Applies
81B R\ \ Group-Ht Excluded Excluded Excluded
82 /‘C)\ 91 Threaded-holes Applies Applies Applies
9.2 9.2 Special-fasteners Excluded Excluded Excluded
9.3 9.3 Holes for special Excluded Excluded Excluded
fasteners
e Ll Lot aldnedaia s e =eeleclodd e
S
S
e
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15
5. Clause / Subclause
Ed- 5.0 Ed-6.0% it Protected Non Restricted
inf ive) edition) (normative)
. ) nC nA nR
B
15 15 . ion facilitios f . . .
. ; AppHes AppHes AppHes
ol
. )
e machee Q
18 18 Supplementary Applies Applies ﬁ@e}
requirements for
; for o
rANC
requirements for plugs
and-sockets ,.‘OQ
requirements for
Hee g\\
22 22 Supplementary Aﬁpé( - Applies Applies
requirements for
. . ‘\Q
23 23 . . . \:}\1 i Modifi Modifi
i e N
(0.4
24 24 Documentation \\' Applies Applies Applies
deeumef@ ?
S mixtures
metallic parts of
) o e aee
parts-of enclosures
=
equipment
. )
enclosure
or non-metallic parts of
enclosures
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.
Clause-of IEC 60079-0 IEC-60079-0-clause apqsplnsatnen to-1EC-60079
Ed-5.0 Ed.6.0% Clause/ Subclause .
inf ive) edition) (normative)
. ) nC nA nR
B
Hect
cold
26-10 26-10 e e et Applies Applies Applies \\
26-14 26-11 Resistance-to-chemical Excluded Execluded 9«7@/~
agents-for Group-|
electrical-equipment N
2643 2613 Surface resistancetest | Applies Applies ,\03 [ Appies
of parts of enclosures of
. . /\q’
2644 - Charging tests Applies («@%& Applies
capacitance o
27 27 Routine tests Applies A\\V Applies Applies
20 20 Marking \.Q%U‘e,s Apphies Applies
30 30 Instructions Pippties Applies Applies
cable glands ’_:§
eempen;egss
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Clause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-15

Ed. 6.0
(2011)

(informative)

Ed. 7.02
(future
edition)

(informative)

Clause / Subclause
title

(normative)

Protected sparking

“ncC”

Restricted breathing

“nR”

3 3 Definitions Applies Applies
4 4 Equipment grouping
4.1 4.1 Group | Excluded Excluded
4.2 4.2 Group Il Applies Applies
4.3 4.3 Group Il Excluded Excluded
4.4 4.4 Equipment for a Applies Applies
particular explosive
atmosphere
5 5 Temperatures . .q>)
5.1 5.1 Environmental Applies A{‘{Qes
influences ACK
5.2 5.2 Service temperature Applies Applies
5.3 5.3 Maximum surface %\)
temperature " (')
5.3 5.3.1 Determination of Applies Applies
maximum surface
temperature
5.3p 5.3.2 Limitation of maximum O\
surface temperature Q
N
5.3p.1 5.3.2.1 Group | equipment Excluded Excluded
5.3p.2 5.3.2.2 Group Il equipment Applies Applies
5.3pR.3 5.3.2.3 Group Il equipment Excluded Excluded
5.3 5.3.3 Small compogént Applies Excluded
temperature~for Group |
and Greulp) Il equipment
- 5.3.4 Component temperature Applies Excluded
ef\smooth surfaces for
Group | or Group Il
equipment
(Applies for smaller than
10 000 mm? only)
6 6@’ Requirements for all
Q~ electrical apparatus
6.1 6.1 General Applies Applies
6.2 6.2 Mechanical strength Applies Applies
6.3 6.3 Opening times Excluded Applies
6.4 6.4 Circulating currents Applies Applies
6.5 6.5 Gasket retention Applies Applies
6.6 6.6 Electromagnetic and Applies Applies
ultrasonic radiating
equipment
7 7 Non-metallic enclosures
and non-metallic parts of
enclosures
71 71 General

2 Under preparation. Stage at the time of publication: IEC/FDIS 60079-0:2017.
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Clause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-15

Ed. 6.0
(2011)

(informative)

Ed. 7.02
(future
edition)

(informative)

Clause / Subclause
title

(normative)

Protected sparking

“ncC”

Restricted breathing

“nR”

7.1.1 7.1.1 Applicability Applies Applies
7.1.2 7.1.2 Specification of Applies Applies
materials
7.2 7.2 Thermal endurance
\
) . ~
7.2/1 7.2.1 Tests for thermal Applies Applies \/
resistance Q~
A
7.2p - Material selection Modified Modifieér\\
- 7.2.2 Material selection Applies /'sé@és
7
7.2B 7.2.3 Alternative qualification Applies chppIies
for elastomeric sealing 6\
O-rings ~
7.3 7.3 Resistance to ultraviolet Applies A Applies
light
7.4 7.4 Electrostatic charges on 5\
external non-metallic 0
materials ,\Q
7.4/ 7.4.1 Applicability QMS Applies
N
7.4p 7.4.2 Avoidance of build-up ‘&pplies Applies
electrostatic charge on
Group | or Group |
electrical equipm\e
748 7.4.3 Avoidance Q@-Up of | Excluded Excluded
electrostatiQ rge on
equipme&#\for Group Il
7.5 7.5 Exte%a’l\'gcmductive Applies Applies
RE
8 8 N (Mgtallic enclosures and
.metallic parts of
,@ enclosures
8.1 8.1 C)\J Material composition Applies Applies
8.2 /§\ : Group | Excluded Excluded
8.3 (3 .3 Group Il Applies Applies
8.4 (-$ 8.4 Group I Excluded Excluded
"4 , :
NR \Q/ 8.5 Copper alloys Applies Applies
9 9 Fasteners
9.1 9.1 General Applies Applies
9.2 9.2 Special fasteners Excluded Excluded
9.3 9.3 Holes for special Excluded Excluded
fasteners
9.3.3 - Hexagon socket set Excluded Excluded
screws
- 9.4 Hexagon socket set Excluded Excluded
screws
10 10 Interlocking devices Excluded Excluded
11 11 Bushings Applies Applies
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Clause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-15

Ed. 6.0 Ed. 7.02 Clause / Subclause
(2011) (future title Protected sparking Restricted breathing
(informative) edition) (normative) “nC” “nR”
(informative)
12 - Materials used for Modified Modified
cementing
- 12 Reserved for future use. Excluded Excluded
13 13 Ex components Applies Applies
14 14 Connection facilities Applies Applies \
15 15 Connection facilities for Applies Applies \7\
earthing and bonding Q~
conductors /\
N
. . . . N
16 16 Entries into enclosures Applies ApplﬁQ
17 17 Supplementary Excluded E@K%d
requirements for electric ,'\
machines AC
18 18 Supplementary Excluded Q\
requirements for %Q
switchgear .
18. 18.1 Flammable dielectric Excluded Applies
18.2 18.2 Disconnectors Excluded Applies
18.3 18.3 Group | — Provisions for Excluded Excluded
locking
18.4 18.4 Doors and covers Excluded Applies
19 - Supplementary Excluded Excluded
requirements for fugeS
- 19 Reserved for futire use. Excluded Excluded
20 20 Supplemen{g@
requirem for plugs
and soé@ls
20. 20.1 Gereral Applies Applies
20.9 20.2 Explosive gas Excluded Excluded
atmospheres
20.3 20.3 Explosive dust Excluded Excluded
atmospheres
20.4 2Q.4 Energized plugs Applies Applies
21 CSﬁT Supplementary
é requirements for
(', luminaires
21. 211 General Applies Applies
21.2 21.2 Covers for luminaires of Excluded Excluded
EPL Mb, EPL Gb or EPL
Db
21.3 21.3 Covers for luminaires of Applies Applies
EPL Gc or EPL Dc
21.4 21.4 Sodium lamps Applies Applies
22 22 Supplementary
requirements for
caplights and handlights
22.1 221 Group | caplights Excluded Excluded
22.2 22.2 Group Il and Group llI Excluded Applies

caplights and handlights
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Clause of IEC 60079-0

IEC 60079-0 clause appl

ication to IEC 60079-15

Ed. 6.0
(2011)

(informative)

Ed. 7.02
(future
edition)

(informative)

Clause / Subclause
title

(normative)

Protected sparking

“ncC”

Restricted breathing
“nR”

23 23 Equipment incorporating | Applies Applies
cells and batteries
23.12 23.12 Replacement battery Applies Applies
pack
24 24 Documentation Modified Modified
25 25 Compliance of prototype | Applies Applies A
or sample with \/
documents A Q )
26 26 Type tests Applies Applie%\'\\
O
26.4 26.4 Tests of enclosures R
$e
26.4.1 26.4.1 Order of tests "\J
26.4.1.1 26.4.1.1 Metallic enclosures, Applies /\ DApplies
metallic parts of Q
enclosures and glass or %Q
ceramic parts of
enclosures (/Q
26.4.1.2 26.4.1.2 Non-metallic enclosures \\V
or non-metallic parts of O
enclosures AQ
26.4.1.2.1 26.4.1.2.1 General @&&s Applies
hJ
26.4.1.2.2 26.4.1.2.2 Group | electrical NExcluded Excluded
equipment ‘\\J’
26.4.1.2.3 ] Group Il and Grongio Modified Modified
electrical equipmen
- 26.4.1.2.3 Group Il and\6Toup Ili Applies Applies
electricek%quipment
26.4.2 26.4.2 Res{'@la,r}ée to impact Applies Applies
\Y
26.4.3 26.4.3 (B};Qp test Applies Applies
A
26.4.4 26.4.4 “’ .Acceptance criteria Applies Applies
26.4.5 26.4.5 <§\ Degree of protection by Applies Applies
) enclosure
26.4 2@\’ Thermal tests
.\
26.4.1 ){6.5.1 Temperature Applies Applies
measurement
264140 | 265.1.1 General Applies Applies
26.4. 107 26.5.1.2 Service Temperature Applies Applies
26.5.2 26.5.2 Thermal shock test Applies Applies
26.5.3 26.5.3 Small component Applies Excluded
ignition test (Group | and
Group II)
26.6 26.6 Torque test for bushings | Applies Applies
26.7 26.7 Non-metallic enclosures
or non-metallic parts of
enclosures
26.7.1 26.7.1 General Applies Applies
26.7.2 - Test temperatures Modified Modified
- 26.7.2 Test temperatures Applies Applies
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Clause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-15

Ed. 6.0 Ed. 7.02 Clause / Subclause
(2011) (future title Protected sparking Restricted breathing
(informative) edition) (normative) “nc” “nR”
(informative)
26.8 - Thermal endurance to Modified Modified
heat
- 26.8 Thermal endurance to Applies Applies
heat
26.4 76.9 Thermal endurance 1o Apples Applies
cold Q
. . Y4
26.10 26.10 Resistance to light A Q~
26.10.1 26.10.1 General Applies Applies r\\
O
26.{0.2 26.10.2 Light exposure Applies Applfe}y
26.10.3 26.10.3 Acceptance criteria Applies /Nz@és
26.11 26.11 Resistance to chemical Excluded /\ b’Echuded
agents for Group | Q
electrical equipment P
26.12 26.12 Earth continuity Applies (')\') Applies
26.13 26.13 Surface resistance test Applies {(/v Applies
of parts of enclosures of S\
non-metallic materials Z O
Vi
26.14 26.14 Measurement of O‘
capacitance \Q
26.14.1 26.14.1 General s‘\:&pplies Applies
26.14.2 26.14.2 Test procedure V\Q - Applies Applies
26.15 26.15 Verification of ratin s of Excluded Excluded
ventilating fa ;
26.16 26.16 Alternative-qualification | Applies Applies
of elast@ric sealing O-
ring\I~
- 26.17 flfq&gferred charge test Applies Applies
27 27 . %utine tests Applies Applies
s\ .
28 28 $ Manufacturers Applies Applies
O responsibilit
Cy y
A4 :
29 2%. Marking
A . . . .
29. <>Q9'1 Applicability Applies Applies
29.1 C)é 29.2 Location Applies Applies
29.1 \Q/ 29.3 General Applies Applies
\Y ooy = . L A .
29.‘ LJ.% CA TIarnimmy TUl ©APIUSIVE APPITS APPITS
gas atmospheres
29.5 29.5 Ex marking for explosive | Excluded Excluded
dust atmospheres
29.6 29.6 Combined types (or Applies Applies
levels) of protection
29.7 29.7 Multiple types of Applies Applies
protection
29.8 29.8 Ga equipment using two Excluded Excluded
independent Gb types
(or levels) of protection
- 29.9 Boundary wall Excluded Excluded
29.9 29.10 Ex Components Applies Applies
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Clause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-15

Ed. 6.0
(2011)

(informative)

Ed. 7.02
(future
edition)

(informative)

Clause / Subclause
title

(normative)

Protected sparking

“ncC”

Restricted breathing
“nR!!

29.10 29.11 Small Ex Equipment and | Applies Applies
small Ex Components
29.11 29.12 Extremely small Applies Applies
equipment and
extremely small Ex
Comnaonantc
" A
29.12 29.13 Warning markings Applies Applies <\
.\v,
29.13 - Alternate marking of Applies Applies << ”
equipment protection /\
levels (EPLs) '\
—
29.13.1 - Alternate marking of Applies A%HQL’
type of protection for y\
explosive gas ,
atmospheres b
29.13.2 - Alternate marking of Excluded Q\) Excluded
type of protection for Q)
explosive dust C)
atmospheres \Q/
N
29.14 29.14 Cells and batteries Applies (s\\ Applies
29.15 29.15 Electrical machines Ap Q Applies
operated with a
converter \Q
Y
29.16 29.16 Examples of marking \\:y. xamples only Examples only
30 30 Instructions .\{\@
30. 30.1 General \&\' Applies Applies
“
30.1 30.2 Cells and bé\s@les Applies Applies
30. 30.3 Electriq\@chines Excluded Excluded
30.4 30.4 Vgr@#ﬂng fans Excluded Excluded
- 30.5 @e glands Applies Applies
Annex A Annex A ’ *Supplementary Applies Applies
@ requirements for Ex
f'O cable glands
Annex B An )}é Requirements for Ex Applies Applies
N components
Annex C )knnex C Example of rig for Informative Annex Informative Annex
~ resistance to impact test
Anne@) Annex D Motors supplied by Informative Annex Informative Annex
\ converters
Annex E Annex E Temperature evaluation Informative Annex Informative Annex
of electric machines
Annex F Annex F Guideline flowchart for Informative Annex Informative Annex
tests of non-metallic
enclosures
or non-metallic parts of
enclosures (26.4)
- Annex G Guidance flowchart for Informative Annex Informative Annex
tests of cable glands
- Annex H Shaft voltages resulting Informative Annex Informative Annex

in motor bearing or shaft
brush sparking.
Discharge energy
calculation
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Clause of IEC 60079-0 IEC 60079-0 clause application to IEC 60079-15
Ed. 6.0 Ed. 7.02 Clause / Subclause
(2011) (future title Protected sparking Restricted breathing
(informative) edition) (normative) “nC” “nR”
(informative)

Applies — This requirement of IEC 60079-0 is applied without change.
Excluded — This requirement of IEC 60079-0 does not apply.
Modified — This requirement of IEC 60079-0 is modified as detailed in this standard.

NOTE 1 The clause number in the above table is shown for information only. The applicable requirements of
IEC|60079-0 are identified by the clause title which is normative. This document was written against the spetific
reqliirements of IEC 60079-0 (ed.-5 7.0). The clause numbers for the previous edition are shown for information
only. This is to enable the general requirements of IEC 60079-0 (ed.-5 6.0) to be used where necessary‘with [this

par of IEC 60079. Where—there—were—no—requirements,—indicated—by—“NR”—or there is a conflict betwmeen
reqliirements, the later edition requirements take precedence.

NOTE 2 A shaded row in the above table indicates that this is a clause heading. If |cadses where|the
applicability is the same for all of the sub-clauses the ‘Applies’ or ‘Excluded’ is listed in thé-heading row and|the
subtclauses are not expanded. Where the application of the individual sub-clauses may“Q¢& different, these|are
exppnded in the above table and the applicability for each is listed.

NOTE 3 A non-incendive component is limited in use to the particular circuit for~which it has been shown t¢ be
nontignition capable and, therefore, cannot be separately assessed as complying with this standard.

2 Normative references

The|following documents arelreferred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edjtion
cited applies. For undated references, the latest edition of the referenced document (including
any pmendments) applies.

IEC 60079-0:2007, Explosive atmospheres — Part 0: Equipment — General requirements
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For
follo

ISO
addi

Terms and definitions N

o |EC Electropediae ilable at http://www.electropedia.org/

N

the purposes of this document,&%terms and definitions given in IEC 60079-0 and
wing apply. \O

and IEC maintain terr@i\ﬁ%gical databases for use in standardization at the follo
esses:

.

SO Online t&@ng platform: available at http://www.iso.org/obp

the

ving

X iar\lmlér\lnenra nrovided snecificallvy for th ur csa of s lina the insulation of 3 ckhble
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3.1

devices and components “nC”

3.1.1

hermetically-sealed-device “nC”

devipe which is so constructed that%h&e*temaJatmesphe#eueanne%wnaeees&teMaﬁe;
and{in-which the seal is made by fusion, for example by soldering, brazing, welding-oil the
fusign—of-glass—to-—metal it cannot be opened and is sealed effectively by fusion to prevent
entry of an external atmosphere

3.1.2

nontincendive component “nC”

components having contacts for making or breaking a specified ignition-capable circuit bfit in |
whidh the contacting mechanism is designed and constructed so-that the component ig not
capgble of causing ignition of the specified explosive gas atmosphere

Note |1 to entry: The enclosure of the non-incendive component is not\inté€nded to either exclude the explpsive
gas gtmosphere or contain an explosion. This is usually applied to sp€gcially constructed switch contacts thgt are

mechanically designed to quench any arc or spark so that they are not'a’source of ignition.

3.1.
sea
devi
effe

3.2

normally sparking device

devi
spar

Note

3.3
rest
encl

3.4

sealing device

devi
betw

ed device “nC”

ttively to prevent entry of an external atmosphere

ce with spacings in line with ¢he industrial requirements and which produces arcs
ks during normal operating.gofrditions

1 to entry: Normally sparking)devices include switches, relays, and contactors not otherwise Ex protectd

ricted-breathing.enclosure “nR”
psure that is designed to restrict the entry of gases, vapours and mists

cesemploying a method other than encapsulation to prevent the flow of a gas or a li
een~apparatus equipment and a conduit or between separate parts of the equipmer]

providing sealing facilities

Note

3.5

1 to entry: This device is not a device covered by IEC TS 60079-40.

separation
shortest distance through solid insulating material between two conductive parts

3.6
test

port

ce which is so constructed that it cannot be_opened during normal service and is sepled

and

quid
t by |

facility to test the integrity of restricted breathing equipment in the field after installation,
during initial inspection and during maintenance
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type of protection "n"
type of protection applied to electrical equipment such that, in normal operation and in certain
specified regular expected occurrences, it is not capable of igniting a surrounding explosive

gas

Note

atmosphere

1 to entry: Additionally, the requirements of this standard are intended to ensure that a malfunction capable

of causing ignition is not likely to occur.

4.1

Equ
grou

4.2

In n
the ¢

General

Equipment grouping and temperature’/classification

pment grouping and temperature classification shall be in accordance with the equipr
ping and temperature classification-clauses of IEC 60079-0.

Potential ignition sources

brmal operation and in{certain regular expected occurrences specified by this stand
bquipment shall not:

a)

b)

roduce an operational arc or spark unless that arc or spark is prevented from cau

nition of a.surrounding explosive atmosphere by one of the methods describe
lauses 7 t0°10;

evelop(@a)maximum surface temperature in excess of the maximum value appropriaf

he tefmperature class of the equipment, unless the temperature of the surface or hot

prevented from causing ignition of a surrounding explosive atmosphere by one of

nent

ard,

sing
d in

e to
spot

the
e as

ethods described in Clauses 7 to 10 as appropriate, or is otherwise shown to be saf

specified in 5.

4.3

Equipment requirements

Equipment or components which in normal operation produce arcs, sparks or hot surfaces
which otherwise would be capable of igniting a surrounding atmosphere shall be protected
against causing ignition by one or more of the following methods, all of which provide
Equipment Protection Level Ge:
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a) non-incendive component (see Clause 7);

b) hermetically sealed device (see Clause 8);

c) sealed device (see Clause 9);

d) restricted-breathing enclosure (see Clause 10).

£ Termperatures

5 Maximum surface temperatures

The|maximum surface temperature shall be determined in accordance with the determination
of maximum temperature classification requirements of IEC 60079-0. The surfage/tq be
congidered shall be the external surface of the equipment including the surfacé of intgrnal
part$ of non-incendive components to which the explosive gas atmosphere has-access.

the
NOTE This-may-be is often the outside surface of type of protection “nC” compOnents located within—“prA” leyel of
proteftion “ec” equipment.
5.2 1 Smallcomponents
Eorlavaliiatinn o cemall cromMmnanante tha emall condnonent tamnaratiira ranuiramantk nf
Fortevaluation—of smallcomponents,—the small component-temperature regquirements—of
IECIBON70. 0 annliac Tamnaratura ralavatinne farvNfhin wiracae and nrintad ecircuit trhelke
HEC160079-0—applies—Femperature—relaxations—igrthin—wires—and—printed—cirouit—trpcks
6 Requirements for electrical equipment
6.1 General
Elegtrical equipment with type of (protection "n" shall comply with the requirements of|this
standard and the applicable parts-of IEC 60079-0 for the method(s) of protection used.
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o . Note 2) y , ,
d-e-
Material group Under Encapsulated
(Note-1) tn-air Coating o EEI.”’
' m Wa Wb (Note 3) insulation
v (Note 4)
<200 25 2.8 32 3.2 2 T 0.6
<250 32 3.6 4 4 25 T 0.6
<320 4 45 5 5 3 24 0.8
400 5 56 83 83 4 24 Q.8
L 500 6,3 7.1 8 8 5 24 \\\;s
_
630 8 9 10 10 55 29 & ole
L300 10 11 12,5 - 7 4 (\'\ ¥ E1E
41000 14 13 - 8 (5,51}“’ 17
7~
41250 12 15 - 10 N2 1
0/
41600 13 17 - 2 A7 - I
\7
42 000 14 20 - 4@ - I
42500 18 25 - , (G - L
43200 22 32 - (Va2 - [
44 000 28 40 -¢ 9 2 - I
)
45000 36 50 AN 36 - [
N\
45300 45 63 sg\}\\ - 45 - X
48 000 56 s o - 56 - !
<o 000 71 4&&\ - 70 _ I
<§1.000 78 oo - 75 _ I
<§3800 98 0*‘ 138 - 97 _ I
\v
<j5000 107 AL 150 - 105 _ I
\J
NOTE
worki
NOTE
: ’
NOT L 2 VA4 10\ and helow the value of CTLis not relevant and materials not mesting the raguiraments for Inaterial
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Whdre—compound ed—cable—sealing-boxes—areusedforthetermination—of-e nal-caple
B a et R R e S—otss e S s yctionshall be$uch

thattthe eepage—distances—and earances—given—n Sole—A—ore—ob ---‘=$ or—barellive

Q.

NOT The reauirements in Table 4 differ from-those in Table 2 to0 take account of the operties of the comdound

NOTE The requirements-in-Table 4-differ from-those in Table 2 to take account of the properties of the comgound

and—the lower - degree—of certainty—as—to-whether-the desighed-separations—are—actuallyachieved—in-a—partleular
ad-the-lower degrae-of certalnty as—to-whether the-designed separations—are aQydlly-achieved In-aparticula

Dimensions in millim

IEC 089/01

——

etres
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_— IEC 090/01

_ 1 s

- tion: D . . . Rule: C . £ ciaht" di c
sided—groove—of any depth—d equal to—or more—than path follows the contourof the groove

15 mm

IEC 092/01

-1 o 3 o0

Corldition-F . . . Rule: C . . .

IEC 093/01
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IEC 094/01

R — -l L

IEC 095/01

_— |
Condition: B e e B! o
et = }
45 i
morge-than 1.5 mm wide
Example 8
e
- =,
- T
_,.r'"" “"‘1.
IEC 096/01
—_1 e
Corfdition: i Rule: Clearance is the shortest direct air path|
io1d . ) ¢ .
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IEG, 097701

_ 1 = 3

*3
.
2 1
1
"’!" IEC 098/01
———1 o
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IEC 099/01

—_ e

3
D
D
n]
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Electric strength insulation from earth or frame

re the electrical circuits within the equipment.are not connected directly to the fram
equipment or not intended to be connected to the frame in service, the insulatio

}ges-for (60,13 )s:

a)

ither as given in a relevant  ndustrial standard for the individual items of elect
quipment; or

[}

(o]
o

e of
n or

ration distance used shall withstand - Without breakdown one of the following tests

rical

and

rnal

ent,

and

the

b) if no such test requirementexists, at the test voltage according to 1), or 2) below,
aintained for at least 4.hin without dielectric breakdown occurring.
) for equipment supplied with voltages not exceeding 90 V peak or in which intg
voltages not-exceeding 90 V peak are present, 500 V r.m.s, +g %;
?) for othersequipment, or where internal voltages in excess of 90 V peak are preg
(2U ¥1000 V) r.m.s, +g % or 1500 Vr.m.s. +05 %, whichever is the greater.
The|use of a DC test voltage is allowed as an alternative to the specified AC test voltage
shallbe 170 % of the specified AC r.m s test voltage for insulated windings or 140 % o
specified AC r.m.s test voltage for situations where air or creepage distance is the insulating
medium.

NOTE U is the higher of either the rated supply voltage or the maximum voltage occurring within the equipment.

For equipment with galvanically isolated parts, the test voltages shall be applied separately,
e appropriate voltage, to each part.

at th
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7 Requirements for non-incendive components

7.1

Type testing

Non-incendive components shall be subjected to the type test specified in 11.1.

7.2

Circuit limitations

Non-incendive components shall be limited to a maximum rating of 254 V AC, r.m.s. or DC

and 16 A AC, r.m.s. or DC.

NOTE The contact arrangements of a non-incendive component quench an incipient flame and-thereby—prpvent

ignitipn—of such that an external explosive atmosphere—frem—occurring is not ignited. The use of non-incendive

comgonents is limited to circuits having electrical characteristics which are similar to those of the cireuit.of Wwhich

the components were a constituent when tested, or to less dangerous circuits, for example in terms|of voltage,

current, inductance, capacitance, inrush current or overload conditions.

Thelfree-internal-volume-shall-not exceed 20-em3-

Pouted-seale and encansilatina-compbounds - chall ava ) continuous - oneratinatemperdture

Poufed—seats—and—encapsutating—compounas—shathave—a-continyous—operatingtempergture

Enclosures shall be capable of withstanding normal handling and assembly operations without

8 PBupplementary Requirements for hermetically sealed devices-producing
pres;-sparks-or-hot surfaces

Hermetically sealed devices, in which the seal is made by fusion of metal to metal or glags to

metal are considered asumeeting the requirements for sealed devices without test.

NOTH
of 10

The
with

S\ eakage rate eg valentto-a e-leakage rate-less-than 19_2 Pa*ls (19_4 mbar* !S) at a-pressure-diffe
[ A s .

but damage to the seal.

enclosuretshall be capable of withstanding normal handling and assembly operafjons

When the sealed device does not form part of the outer Ex Equipment enclosure it shall be
tested according to 11.2. Where the device is constructed with a separate housing and base
that are sealed together, the housing and base of the device are not considered to be part of
the seal.
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The documents according to IEC 60079-0 shall include a data sheet or statement from the
sealed device manufacturer to show that the materials used for the seals have a thermal
stability adequate for the service temperature range to which they will be subjected. The
materials used for the seals shall have a continuous operating temperature (COT) range that
includes a minimum temperature that is below, or equal to, the minimum service temperature
and a maximum temperature that is at least 10 K above the maximum service temperature.
This data sheet or statement may be on the sealing or encapsulating material, or may be on
the overall sealed device itself.

When the sealed device forms all or part of the outer enclosure of the Ex Equipment the
enclosure requirements of IEC 60079-0 apply.

9.2 | Opening

Sealed devices shall be so constructed that they cannot be opened in normal operation.

9.3 | Internal spaces
Sealed devices shall have a total free internal volume not exceeding~100 cm?, and shall be

provided, where necessary, with external connections, for examplé\flying leads or extgrnal
terminals.

9.4 | Handling

The|device shall be capable of withstanding normal handling and assembly operations without
damjage.

9.5 | Gasket and seals

Gasket and seals, including poured seals, shall be positioned so that they are not subje¢t to
mechanical damage under normal operating conditions and they shall retain their sealing

propertles over the expected Ilfe of the deV|ce Jhey—shail—hewe—a—eenuneee%epe&ﬂng

9.6 | Type tests

The|type tests described’in 11.2 shall be performed.

10 Bupplementary Requirements for restricted-breathing enclosures-protecting
pquipment-producing-arcs,sparks-or-hotsurfaces

10.1 <General

Restricted breathing equipment shall be limited in dissipated power such that the temperature
measured on the outside does not exceed the maximum surface temperature requirements of
IEC 60079-0.

Restricted breathing enclosures shall only be assessed as complete equipment including all
options and accessories.

Either the equipment shall be delivered with entry devices in place or alternatively in the
instruction manual for the “nR” equipment clear information shall be given for proper selection
of the entry devices.
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10.2

Constructional requirements

10.2.
10.2.

Res
with

1 Type of equipment
1.1 Equipment containing normally sparking devices

ricted breathing equipment containing normally arcing or sparking devices,yor equipf
hot surfaces designed to have frequent temperature cycles, shall be limited in dissip

hent
ated

powgr such that the maximum temperature measured on-the any oufside surface of| the
enclpsure does not exceed the—external ambient temperature by more than 20 K dyring
normal operation.

Thejrequirements of 6.4, 6.5 and Clause 7 need not be applied to components insidg| the
Arcipg and sparking parts may be included provided tiley are constructed in accordance |with
the applicable safety requirements of the relevant industrial standards.

NOTH 1 ltis not a requirement of this standard that compliance With these industrial standards be verified.

NOTE 2 Lum|na|res as normaIIy employed are consrdered to have an |nfrequent temperature cycle.-Lumiraires
NOTE 3 Consideration of temperature is duge\No the increased risk of drawing the explosive atmosphere intp the
enclgsure when the equipment is de-energjzed. Consideration of duty cycle is due to the increased probability that

the e

10.2.

Res
hot

temperature measured’on the outside does not exceed the marked temperature class.

huipment might be de-energized whég-flammable gas or vapour surrounds the enclosure.

1.2 Equipment not containing normally sparking devices

ricted breathing equipment with no normally arcing or sparking devices, but containing

surfaces in normal operation, shall be limited in dissipated power such that

hing devices which cannot be used for other functions and would not be operated
al operation, such as-an-emergency-stop a fire alarm switch, shall not be considerg

the

in
d to

eempJrrarree44Weltr—'FaerreﬁLZ accordance with the appllcable safety reqmrements of the relevant
industrial standards.

NOTE It is not a requirement of this standard that compliance with these industrial standards be verified.

Manually operated normally sparking devices located within an enclosure that have been
considered to be not accessible in normal operation without the use of a tool (see fastener
general requirements of IEC 60079-0), may be evaluated as non-sparking components. These
components shall be identified in the documentation prepared in accordance with the
documentation requirements of IEC 60079-0.
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.2 Cells and batteries

Cells or batteries shall only be of the sealed type in accordance with the requirements for
level of protection “ec” in IEC 60079-7. The additional “ec” marking for the cells or batteries
does not need to appear in the external marking of the restricted breathing device.

10.2
10.2

.3 Cable glands and conduit entries

.3.1 Cable glands

Cable glands, whether integral or separate, shall meet the requirements of IEC 60079-0.

Whgre cable glands are integral with the enclosure or specific to the enclosure they.sha|l be
test¢d as part of the enclosure.

E bn—of
cablgs.
Whdre the cable glands are neither integral with nor permagéntly fixed to the enclosureg the
cable gland shall meet the requirements of IEC 60079-0 agd in addition the test given in 11.3
and [the installation instructions provided with the equipgment shall contain information or| the
seleftion of and installation of cable glands. See Clatise 15.

.3.2 Conduit entries

NOTE

e

Wheqg
the
test

hg-of the conduit-entry.

re conduit sealing/devices are neither integral with nor permanently fixed to the enclo
conduit sealing;-devices shall meet the requirements of IEC 60079-0 and in addition
given in 433 and the installation instructions provided with the equipment shall cor

infomation gnythe selection of and installation of conduit sealing devices. See Clause 15.

10.2

.4/ ,"Operating rods, spindles and shafts

rrect
& t

sure
the
tain

Openings in enclosures for rods, spindles or shafts shall have means to ensure the type of
protection “nR”, and shall not rely on grease or compound as a sole means to maintain
sealing integrity , both when the spindles, rods or shafts are in motion and when they are at

rest.

10.2.5 Windows

10.2.5.1 Cemented windows

A window design employing a cemented joint shall be such that it is cemented either directly into the
wall of the enclosure so as to form with the latter an inseparable assembly, or into a frame
such that the assembly can be replaced as a unit.
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10.2.5.2 Gasketed windows

A window design employing a gasket to ensure type of protection “nR” shall be such that it is
mounted directly in the wall or cover of the enclosure. Alternatively a gasketed window, may
also be mounted in a separate gasketed frame which is then attached to the enclosure or
cover.

10.2.6 Gasket and seal requirements

Resilient gaskets and seals shall be positioned so that they are not subject to mechanical
damage under normal operating conditions-and-they-shallretain-theirsealingproperties—over
the-fexpectedTie —of the equipment. Alernatvely The manufacturers shall specily a
recommended replacement frequency and this shall be included in the instructiony as
spegified in Clause 15.

The|documents according to IEC 60079-0 shall include a data sheet or statement from| the
gashet or seal manufacturer to show that the materials used for the seals lnave a thefmal
stabjlity adequate for the service temperature range to which they wilkbe subjected. [The
matgrials used for the seals shall have a continuous operating temperatgre (COT) range|that
inclydes a minimum temperature that is below, or equal to, the minpmum service temperdture
and [a maximum temperature that is at least 10 K above the maximuni“service temperature|

10.2.7 Non-resilient seals

Nontresilient seals for restricted breathing equipment shall have a continuous operating
temperature (COT) range that includes a minimum temyperature that is below, or equal to] the
minimum service temperature and a maximum temperature that is at least 10 K-higherthan
aboye the maximum service temperature.

NOTE Non resilient seals do not require continuing internal stress to perform their function.
10.2.8 Test port
10.2.8.1 General

Equipment containing normally~sparking devices shall be provided with a test port to enrl‘able
testing of the restricted breathing properties to be carried out after installation, during initial
inspection and during maintenance.

NoTE The fitting of test-peints ports on restricted breathing equipment-may might not always
be practical, for instance if the only part of the restricted breathing enclosure accessible from
the putside of theloverall enclosure is a glass globe.

Equipment-where the nominal volume of the enclosure changes due to pressure during ftype
testing,shall always be equipped with a test port.

10.2.8.2 Test port exemptions
10.2.8.2.1 Luminaires

Gaskets and seals shall be fixed in position and shall be designed so that they can be readily
replaced. Hard setting adhesives shall not be used.

NoTE If adhesives are used they should be pre-applied to the gasket material.

Luminaires may be exempted from the fitting of test port provided the following conditions are
met:

a) there are no normally arcing or sparking devices present in the restricted breathing
enclosure, see also 10.2.1.2; and
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b) resilient gaskets and seals are mechanically protected so that they are not subject to
mechanical damage during field installation or replacement; and

c) the gaskets or seals exposed during re-lamping are of a type that can be readily replaced
during the re-lamping process.

For equipment that does not have a test port fitted, the marking shall include the symbol "X",
in accordance with of IEC 60079-0, and the specific conditions of use to be employed shall
be specified in the documentation (see 10.2.8.2.3).

10.2.8.2.2  Other restricted breathing equipment

Whgre opening of the equipment is not-fereseen—-when-installed normally required in uie, it
may| also be exempted from the fitting of the test port. The warning label given in item &) of
Table 2 shall be affixed to the equipment. For equipment that does not have a tegt port fifted,
the marking shall include the symbol "X", in accordance with of IEC 60079-0, and the spdcific
conditions of use to be employed shall be specified in the documentation (see 10.2.8.2.3).

Whgre opening of the equipment may occur for mainiedance it may be exempted from| the
fitting of test port provided the following conditions arefet:

a) fhere are no normally arcing or sparking devices present in the restricted breathing
nclosure, see also 10.2.1.2, and

b) nesilient gasket seals are mechanicaly” protected so that they are not subject to
rmechanical damage during field installation or replacement, and

c) the “nR” equipment is factory wired@or the “nR” part with indirect entry for the field wirihg.

10.2.8.2.3 Gasket and sealingreplacement

The| instructions shall contain information regarding—the—required—replacement—of| the

conditions under which it isJnecessary to replace the gasket or seal after any activity [that
requires the enclosure to be opened e.g. re-lamping of a luminaire.

NOTE To ensure(that the “nR” properties will not be defeated by the opening and closing
opefation and based on the fact that without a test port a test of the restricted breathing
progerties in the field is not possible,—it-is—recommended the instructions shall incluge a
reqyirement\to replace the involved gaskets as part of this process.

10.2.8:2.4 Testing procedure

Restricted breathing equipment exempted from the fitting of a test-peint port shall be typed
tested in accordance with 11.3.2.2 and in addition routine tested in accordance with
12.2.2.1.2.

10.2.9 Internal fans

If internal fans are fitted, the suction shall not induce a depression at a potential source of
leakage. The restricted breathing test of 11.3.2.2 shall be conducted both with the fan
operating and the fan stationary.
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10.3 Temperature limitation

20.3-1—General
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Additional requirements for restricted-breathing luminaires

.1 Mounting arrangement

mounting arrahgement for restricted-breathing luminaires shall be so designed thaf
haire can pass the test for restricted-breathing whether or not it is mounted and
ets and/aer-special components necessary for this purpose shall be supplied with
haire.

the
any
the

10.4|.2 Reflectors

Where provision has been made on the luminaire for the attachment of reflectors, the means
of attachment shall not impair the restricted-breathing properties of such luminaries.

10.4.3 Surface temperatures of restricted-breathing luminaires

Only the external surface of a restricted-breathing luminaire operating under both normal and
abnormal conditions shall be considered for determining the temperature classification or

max

imum surface temperature.
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Tests for-enclosed-break-devices-and non incendive components

11.1
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11.1.1 Preparation of non-incendive component samples

For non-incendive components, the contacts shall be preconditioned by 6 000 cycles of
operations at a rate of approximately six times per minute when carrying the rated electrical
load.

The component shall be arranged to ensure that the test atmosphere has access to the
contacts and that a resulting explosion will be detected.

The samples should be prepared by using one of the methods below and then shall
successfully withstand the test in 11 1 2 2

Thi | hi |
— nemoveing the housing adjacent to the contacts to permit free access of the airfgas
rixture to the contacts.

drilling at least two holes in the enclosure that will assure propagationVof an ignition from
the inside to the outside of the enclosure. The test gas shall flow~f{hrough the device. A
tube may be connected to one of the holes for this purpose. If’hecessary an explosion
detection device (e.g., a pressure transducer) may be conneeted to the component to
detect ignition.

rawing a vacuum, then filling the test chamber with the-test mixture, using a prespure

q

detection-device-to-detect-an-ignition within the test chambBer and maintain the vacuum for
3 minimum of 100 seconds. Fill the test chamber wifh ‘the specified air-gas mixture|and
raintain the concentration for a minimum of 108)§econds before applying the reqyired
glectrical load. An explosion detection device)(e.g., a pressure transducer) shall be
g¢onnected to the component to detect ignitions

11.1.2 Test conditions for-enclosed-brealkdevices-and non-incendive components
11.1.2.1 General

The|device or component, which shall be arranged to have the most adverse dimensjons
permitted by the construction drawings, shall be filled with and surrounded by an explgsive
mixture according to the stated'group of the equipment, as follows:
Grouip lIA: (6,5 + 0,5) %-ethylene/air at atmospheric pressure;

Grouip 1IB: (27,5 £ 4.,5) % hydrogen/air at atmospheric pressure;

Group IIC: (34 £2Y% hydrogen, (17 £1) % oxygen and the remainder nitrogen at
atmospheric pressure or alternatively (27,5 + 1,5) % hydrogen/air at| an
overpressure of 500 mbar.

11.1.2.2 Non-incendive components

The component shall be operated at its specified electrical load for a minimum of 50 times at
not less than 10-second intervals, renewing the air-gas mixture after each set of
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10 operations (or more frequently, if necessary to ensure the presence of the air-gas mixture
within the non-incendive component). There shall be no ignition of the air-gas mixture either
within the component or within the surrounding atmosphere.

NOTE "Specified electrical load" means the voltage-and, current, inductance or capacitance,
inrush current or overload conditions under normal operating conditions of the circuit in which
the component is used or for which safety has been verified.

11.2 Tests for sealed devices

11.2.1_Conditioning

Thrde samples of the device shall be conditioned, in an air oven for 168 *>3\h at a

temperature at least 10 K but at most 15 K higher than the maximum service temperaturg-but

. This conditioning is followed by at least 24 +(2) h at-leas— - ewerthan

the minimum service temperature reduced by at least 5 K but at most 10 Kt

NOoTE The thermal endurance conditioning in accordance with) IEC 60079-0 may| be
subgtituted.

Follpwing the conditioning no visible deformation that could\fpair the type of protection $hall
be gvident.

11.2.2 Voltage test

If the results of the leakage test of 11.2.3.2 are-Unicertain then the terminals of the devicd-are
can |be connected together and a sinusoidalyoltage applied for at least 1 min between the
terminals and the outer surface of the device. The r.m.s. value is not less than 7 or
(2 Y+ 1 000) V whichever is the greater\where 7, is the maximum peak output voltage of
the fevice and U is the working voltage. Where the working voltage is 42 V or less, the|test
voltage is 500 V instead of (2 U + 1°000) V. Metal foil is placed around the outer surfage of
the ¢ase if the latter is made of plastic material.

Conphlance—shall-be—checked—asfollows: The voltage test shall not produce electrical

bregkdown or dangerous ‘discharge; the sample shall be subjected to visual examination for

11.2.3 Equipment for Leakage tests on sealed devices

11.2.3.1( yTest equipment

For ha follawina tacte tha camnlac
RHE—ToHOWHG e S

n ravintic aanditinnad chall ha niead
teStS—tr SHpPTe SHS-Goaitteea-SHaroe—uSea-

n
pPrevroT

A container of transparent material and of sufficient volume to enable the complete immersion
of the test sample shall be used. The container shall have the following additional features
according to whether method 1 or method 2 is used.

a) Method 1

The container shall enable the heating of the test fluid to the temperature required by item
a) of 11.2.3.2 with provision for stirring to maintain a uniform bath temperature over a long
period and for the insertion of a suitable temperature measuring device.

b) Method 2
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The container shall enable the connection to a vacuum pump capable of reducing the
pressure over the surface of the liquid and maintaining it at the required value for a
minimum duration of 2 min.

The test fluid shall either be tap water or de-ionized water.

11.2.3.2 Test methods

The leakage test on sealed devices shall be performed using one of the following methods:

a) Method 1
Vith the test samples at an initial temperature of (25 + 2) °C, they are suddenly\immefsed
in water at a temperature of (65 50 + 2) °C to a depth of at least 25 mm for 6Q +18 s. |f no

bhubbles emerge from the samples during this test, they are considered tol be "sealed| for
the purposes of this standard.

b) Method 2

The test samples are immersed to a depth of at least 75 mm.in water contained in an
¢énclosure that can be partially evacuated. The air pressure within the enclosure is reddiced
by the equivalent of 120 mm Hg (16 kPa). There shall be no gvidence of leakage fron] the
interior of the device.

c) Method 3

As an alternative to a) or b), any other method thaf shows that the devices leak at afrate
not greater than 10=°ml of air per second’at a pressure differential of at least
1 atmosphere (101 325 Pa).

If ¢ device contains-a nouredcseal or encansulatinacompbound-in-thermosettinga-materiall the
He-GeVHee- oS aPpodeaSsea o RCcapsStiatiig-compotRcHh—tRerfnRosetthgater a+he
devite shall ha nlaced in 4 tdmnaratura cahinat and cooled to 10 °C or lower for 1 h |The
gevHce—Sshar—oepracetiHd tempeatdre CaninetrahaCooiea1o ro—o—OofF—oWer+or—H-|+ne
devibe is then heataed to artemperature of at least 10 K ahove the mavimum case temnerdture
geviceisthehneatectoatemperatdreoat+easSt o avovethe <X HARU casetempergture
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11.3 Type test requirements for restricted-breathing enclosures

11.3.1 General

If the design of the enclosure |s such that the rate of breathlng |s mdependent of the dlrectron
of the pressure, :
the test may alternatively be performed with a posmve pressure wrthln the enclosure.

22.6.2 Testprocedures

11.3.2 Equipment where the-neminal volume of the enclosure will be unchanged |due
to pressure

11.3.2.1 Equipment with test port
11.3.2.1.1  Type test only without additional routine test

Undgr constant temperature conditions, the time interval for an intennal pressure of-at-least
0,3 kPa *13% 30-mm-water-gauge) below atmospheric to change(to half the initial value shall

be njot less than 360 s.

11.3.2.1.2 Type test with additional routine test

Undgr constant temperature conditions, the time_interval for an internal pressure of-at-least
0,3 kPa +10 % (30 mm water gauge) below atmospheric to change to half the initial value shall

be njot Iess than 90 s.

11.3.2.2 Type test for equipment without test port

Undgr constant temperature conditions, the time interval for an internal pressure of-at-least
0,3 kPa +10 A’(30 mm water gauge) below atmospheric to change to half the initial value ghall

be njot less than 180 s.

11.3.3 Alternative type test for equipment where the-nominal volume of the enclosure
changes due'to pressure

As gn alternativeto the tests in 11.3.2.1and 11.3.2.2 the enclosure may be pressurized |with

air maintained at an overpressure of 0,4 kPa +18%. The rate of supply of air in litres per hour

(I/h)[required to maintain this overpressure shall be measured. The value divided by thg net
enclpsuré volume in litres (l) shall not exceed 0,125.
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12.1 Electric strength test

Where there is not a routine dielectric strength test in the relevant industrial standard for the
individual items a dielectric strength test shall be carried out in accordance with 6.2.
Alternatively, the test shall be carried out at 1,2 times the test voltage, but shall be maintained
for at least 100 ms.

NOTE In some cases, the actual test period could be significantly longer than 100 ms as a sample with a large
distributed capacitance may take some additional time to reach the actual test voltage.

Routine dielectric tests are not required when:
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— the equipment contains only Ex Components, with connections complying with
IEC 60079-7 and;

— there is no factory installed interconnecting wiring

12.2_Routine test requirements for restricted-breathing enclosures
12.2.1 General

£ th eqguipment is equinned with a3 test nort the test nort mayv be used 'Fr\r the’routine test
H—tAP—eqUHpH HiS—equi C—WHR a3 teStport—hetesStPpof

n
4 3 oy T uoCTuT TS (KCOt

PT

pp
Cab|e glands may be replaced by blanking plugs for the routine test. If the equipment i not
equipped with a test port, the equipment may be tested using the cable, glands or conduit
entry devices.

Equlpment containing normally sparking devices shall always be routine tested.
Stat|stical methods may be employed to verify production compgliance.

Equlpment not containing normally sparking devices but fitted with a test-port may be
designed to be only type tested at a higher level asdefined in 11.3.2 and in this cas€| the
routine test may be omitted.

Infofmation about the testing procedure after¢nstallation during initial inspection shouldl be
proviided in the instruction manual and shouldggcomply with the requirements of IEC 60079417.

NOTE 1 The use of the cable gland includingithe sealing system demonstrates that the restricted bregthing
propgrties are not negatively influenced by the.¢éable gland entry device.

NOTE 2 Where routine testing is not carried out, the manufacturer will need to use quality control measures to
ensufe that the equipment meets or exceeds the test values when installed.

NOoTE Where there is no-edble entry to the restricted breathing enclosure or test-peint port,
dumjmy assemblies representing the sealing surface gasket compression and volume may be
subgtituted as long as the gasket remains with the equipment being tested.

12.2.2 Test procedure

12.2.2.1 Equipment where the-noeminal volume of the enclosure will be unchanged |[due
to'pressure

12.2.2:41 Equipment with test port

Under constant temperature conditions, the time interval required for an internal pressure of
at-least 0,3 kPa +18% (30 mm water gauge) below atmospheric to half the initial value shall

be not less than 90 s.

Alternatively one of the following test procedures may be used:

e Under constant temperature conditions, the time interval required for an internal pressure
of 3,0 kPa *18% (300 mm water gauge) below atmospheric to change to at most 2,7 kPa

(270 mm water gauge) below atmospheric shall be not less than 14 s.
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e Under constant temperature conditions, the time interval required for an internal pressure
of 0,3 kPa *18% (30 mm water gauge) below atmospheric to change to at most 0,27 kPa

(27 mm water gauge) below atmospheric shall be not less than 14 s.

NOTE The alternatives are added to shorten the time needed for the routine tests using adjusted figures for the
possible pressure reduction.

If using the low value of pressure creates difficulties the alternative 10 times higher figures
may be used.

12.2.2. 4.2 Equipment without test port

Undgr constant temperature conditions, the time interval required for an internal pressure of
at-tgast 0,3 kPa +18% (30 mm water gauge) below atmospheric to change to half the initial

value shall be not less than 180 s.

Alternatively one of the following test procedures may be used.

o Wnder constant temperature conditions, the time interval required\for an internal presgure
gf 3,0 kPa *18% (300 mm water gauge) below atmospheric taychange to at most 2,7|kPa
270 mm water gauge) below atmospheric shall be not less than 27 s.
e UWnder constant temperature conditions, the time interyval required for an internal presgure
gf 0,3 kPa +18% (30 mm water gauge) below atmospheric to change to at most 0,27]|kPa

27 mm water gauge) below atmospheric shall be not less than 27 s.

NOTE The alternatives are added to shorten the time needed for the routine tests using adjusted figures fqr the
possible pressure reduction.

If uging the low value of pressure creates difficulties, the alternative 10 times higher figures
may|be used.

12.2.2.2 Equipment where the-nominal volume of the enclosure essentially changels
due to pressure

Thel|enclosure shall be pressurized with air maintained at an overpressure of at least 0,4 kPa.
The|rate of supply of airnin litres per hour (I/h) necessary to maintain this overpressure ghall
be measured. The value divided by the net enclosure volume in litres (I), shall not ex¢eed
0,125.
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12.3 Routine temperature rise test

Where the routine test of 10.3 is required this shall be conducted in accordance with the
temperature classification requirements of IEC 60079-0.

12.4 Temperature calculation

The temperature rise of equipment as part of the routine test may be calculated adding the
power dissipations of the single internal components. The sum of the calculated power
dissipations shall be < 80 % of the maximum power dissipation measured according to 10.3.
The single power dissipation of the individual internal components shall be <10 % of the
possible total power dissipation.
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If the power-loss of an internal component is > 10 % of the total possible power dissipation a
temperature measurement shall be made as part of the routine test with the equipment under
test fitted with all foreseen components and the temperature measurement procedure shall be
in accordance with the requirements of IEC 60079-0.

13 Marking

13.1 General

Marking shall include the required elements of IEC 60079-0, and also any other marking
reqyired by this standard and other relevant standards with which the equipment compllies.
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For hon-incendive componentsaad—eq&hameal—and—emwg%,’ marking shall include alf the
electrical parameters concerning explosion safety (for eg e: voltage, current, inductInce

required marking may appe

and |capacitance) as applicable. For small components rin

the nanufacturer’s instructions.
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13.2 Examples of marking

NOTE These examples do not include the marking normally required by the standards for construction of the
equipment.

Eortifi | §>E§I§§

Example 1: 1aire with a restricted breathing “nR” lamp compartment and a sepgrate
“ec”| control partment for ambient temperature range -20 °C to +60 °C, with spdcific
condition se and without third-party certification
Ez@gr)mdustries Ltd
ype HXR

ExecnRIIC T3 Gc

-20°C<T,<+60°C

Certificate number: EI15.5673X
Example 2: Equipment with restricted-breathing enclosure as a component without third-
party certification

XYZ Ltd

Type 1456

Ex nR IIC Gc

Certificate number: XYZ15.0986U
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13.3 Warning markings

Where-any—of the following markings are required on the equipment, the text as described in

Table 2, following the word “WARNING”, may be replaced by technically equivalent text.

Multiple warnings may be combined into one equivalent warning.

Table 2 — Text of warning markings
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information on the replacement frequency for gaskets of restricted-breathing enclosures

(see 10.2.6).

information concerning the necessity of replacing gaskets in luminaires during re-lamping

information on the routine leakage testing of restricted breathing enclosures.

15 Instructions

Instructions shall be provided in accordance with the requirements of IEC 60079-0.

Specification of cable gland and conduit sealing device.
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information on the replacement frequency for gaskets of restricted-breathing enclosures
(see 10.2.8.2.3.

information concerning the necessity of replacing gaskets in luminaires during re-lamping.
the electrical parameters concerning explosion safety for Non-incendive components.

Information about the testing procedure after installation during initial inspection should be
provided in the instruction manual and should comply with the requirements of
IEC 60079-17.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 15: Equipment protection by type of protection "n"

2)

3) I

4) In

5) I

6)
7)

8)

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardizatiomcemp
| national electrotechnical committees (IEC National Committees). The object of IEC s “to prg

is end and in addition to other activities, IEC publishes International Standards, Technijcal*Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Lblication(s)”). Their preparation is entrusted to technical committees; any IEC National<Committee inter
the subject dealt with may participate in this preparatory work. International, "governmental and
bvernmental organizations liaising with the IEC also participate in this preparation,”IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance ,With “conditions determing
preement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as‘hearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical committee has representation fro|
terested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC Na
pmmittees in that sense. While all reasonable efforts are made‘to ensure that the technical content o
blications is accurate, IEC cannot be held responsible forithe way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicg
Bnsparently to the maximum extent possible in theirr national and regional publications. Any diverd
btween any |IEC Publication and the corresponding-national or regional publication shall be clearly indica
e latter.

C itself does not provide any attestation of.conformity. Independent certification bodies provide confg
Esessment services and, in some areas, aecess to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certifiéation bodies.

| users should ensure that they have the latest edition of this publication.

p liability shall attach to IEC or jtsidirectors, employees, servants or agents including individual expert
embers of its technical commitfees and IEC National Committees for any personal injury, property dama
her damage of any nature‘\whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of ,the, publication, use of, or reliance upon, this IEC Publication or any othe
Lblications.

tention is drawn te the Normative references cited in this publication. Use of the referenced publicatig
dispensable for,the_correct application of this publication.

tention is drawn to the possibility that some of the elements of this IEC Publication may be the subjg
htent rights. JEC shall not be held responsible for identifying any or all such patent rights.

national Standard IEC 60079-15 has been prepared by IEC technical committee
pment for explosive atmospheres.

ising
mote

ternational co-operation on all questions concerning standardization in the electrical and electronic fields. To

ions,
“IEC
psted
non-
psely
d by

ional
m all

ional
f IEC
any

tions
ence
ed in

rmity

r any

and
ge or
and
IEC

ns is

ct of

31:

This fifth edition cancels and replaces the fourth edition, published in 2010, and constitutes a

tech

This

The

nical revision.
edition includes the following significant changes with respect to the previous edition:

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

FDIS Report on voting
31/1339/FDIS 31/1355/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
This International Standard is to be read in conjunction with IEC 60079-0.

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

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

e rneconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.



https://iecnorm.com/api/?name=de4c43dc8adf6251067b3bc17536e9ef

-6- IEC 60079-15:2017 © IEC 2017

Type

Changes Clause Minor and Extension Major
editorial technical
changes changes

Requirements for enclosed break devices have - C1
been removed

Requirements for type of protection “nA” has - Cc2
been removed

Scope has been updated to allow equipment with 1 X
internal working voltages over 15 kV such as
starters for HID luminaires

Defipition for cable sealing box removed 3 X

Defipitions for creepage distance and clearance 3 X
removed as they are now in 60079-0

Defipition of non-sparking device “nA” removed, 3 Cc2
as thhe concept has been transferred to 60079-7

Defipition of duty cycle removed 3 X

Defipition of enclosed break device moved as the 3 C1
congept has been transferred to 60079-1

Defipition of hermetically sealed device revised 3 A1

Defipition for normally sparking device added 3.2 X

Sm4gll component temperature clause removed, 5 Cc2
part|of moving type of protection “nA” to 60079-7

Minimum degree of protection requirements; 6 C2
cleafance, creepage and separation
requirements; determination of working voltage;
confprmal coating; CTI requirement; Insulation
between conductive parts and measurement of
creejpage and clearance requirements have been
rempved.

Conpection facilities and terminal compartment; - C2
reqirements have been removed

Supplementary requirements for non-spacking - C2
elecfrical rotating machines have been/removed

Supplementary requirements for sron*sparking - C2
fusep and fuse assemblies have been removed

Supplementary requirements\for non-sparking - Cc2
plugp and sockets have been removed

Supplementary requirements for non-sparking - Cc2
lumihaires have been‘removed

Supplementarny requirements for equipment - C2
incofporating\noh-sparking cells and batteries
havg beenremoved

Supplementary requirements for non-sparking low - C2
powet U\..{u;plllt:llt ravebeermremoved

Supplementary requirements for non-sparking - C2
current transformers have been removed

Requirements for other non-sparking electrical - C2
equipment have been removed

General supplementary requirements for - Cc2
equipment producing arcs, sparks or hot surfaces
have been removed

Requirements for enclosed break devices have - C1
been removed

Voltage and current limitations added for non- 7.2 C6
incendive components.
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Type

Changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

The requirements for sealed devices have been
extended to require more documentation,

9.1

The +20K requirement for luminaire materials has
been removed

9.5

C2

Notes 1-3 have been removed, as this information
is covered elsewhere

10.1

Entrjdevice requirements added

10.1

Industrial standard compliance and battery
requirements added

10.2.1.2

The [exemption for manually operated sparking
devipes moved to here, creepage and clearance
reqyirements in industrial standards added for
swit¢hing devices, and cell and battery
reqyirements added

10.2.1.2

Reqpirements for cable glands and conduit
entries have been clarified

10.2.3

Reqpirements for gasketed windows expanded to
allow a removable window mounted in a frame.

10.2.5.2

Reqpirement to include documentation on the
thermal stability of gaskets or seals added

10.2.6

c4

Reqgpirements reworded for clarity

10.2.7

Reqpirements for “nR” enclosures fitted with fans
addéd.

10.2:9

C5

Typg test requirements for enclosed break “nC”
and ['nA” equipment removed

™

C1,C

The|dielectric test after the leakage test for
sealpd devices has been eliminated unless the
results of the leakage test are uncertain.

11.2.2

Tests for sealed devices, screw lampholders,
starfers, lamps, ignitors, and ignitor pulses for
lumihaires have been removed

C2

All testing for batteries has been‘removed.

C2

All testing for electrical maehines removed

C2

Roufine test requirements-re-written for sealed
components, non-ingendive components and
restficted breathing-equipment to take out the
testing for enclosed 'break and nA equipment

12

C1,Cp

Pregaration_of'non-incendive component samples

11.1.1

C3

Marking requirements modified to remove
labe]ling requirements for enclosed break

C1,Cp

4 A 4 R TR,
comporrents, AR equtpmTent et oatietres:

Documentation requirements modified to remove
to remove labelling requirements for enclosed
break components, nA equipment, and batteries.

14

C1,C2

The instruction section has been expanded to
include new requirements

15

Annex A has been removed.

C2

NOTE The technical changes referred to include the significance of technical changes in the

Standard, but they do not form an exhaustive list of all modifications from the previous version.

revised IEC
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Explanation of the types of changes:

A) Definitions
1)

Minor and editorial changes:

e Clarification

e Decrease of technical requirements
e Minor technical change

o Editorial corrections

B) Information about the background of’changes

A
(

\1 — It was determined that this was already covered by the sealed device definition
L1 — Enclosed break devices “nC” are now designated as “dc” and the requirementg

[2 — Type of protection “nA” is now designated as type of protection “ec” and
L3 — Test time)for the preparation of non-incendive component samples has K

L4 — Addjtional documentation requirements for seals and gaskets.
L5 —~As the pressure inside an enclosure fitted with fans can be affected by

These are changes which modify requirements in an editorial or a minor technical
They include changes of the wording to clarify technical requirements without
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
that new options are given, but without increasing requirements for, eguipment that
fully compliant with the previous standard. Therefore, these- will not have tg
considered for products in conformity with the preceding edition,

Major technical changes:
e addition of technical requirements
e increase of technical requirements

These are changes to technical requirements, (addition, increase of the leve
removal) made in a way that a product in conformity with the preceding edition wil

always be able to fulfil the requirements givén in the later edition. These changes :I:ave

to be considered for products in conformity with the preceding edition. For t
changes additional information is provided’in Clause B below.

NOTE These changes represent current technological knowledge. However, these changes shoul
normally have an influence on equipmentsalready placed on the market.

located in IEC 60079-1:2014.
requirements-for “ec” equipment are located in IEC 60079-7:2015.

specified.

operation of the fan, it is now specified that the restricted breathing tes

vay.
any

way
was
be

| or
not

ese

1 not

are

the

een

the

conducted with fans operating and stationary

C6 — The limitations from IEC 60079-15 Ed 3 were added.
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EXPLOSIVE ATMOSPHERES -

Part 15: Equipment protection by type of protection "n"

starfers for HID luminaires.

This| part of IEC 60079 supplements and modifies the general requirements of IEC 60079-0,
excgpt as indicated in Table 1. Where a requirement of this part of IEC 60079 conflicts wjth a
requirement of IEC 60079-0, the requirement of this part of IEC 60079 takes precedence.

Table 1 — Relationship of IEC 60079-15t61EC 60079-0

Clause of IEC 60079-0 IEC®0079-0 clause application to IEC 60079415
kEd. 6.0 Ed. 7.01 Clause / Subclause
2011) (future title Protected sparking Restricted breathipg
(infprmative) edition) (normative) “nCc” “nR”
(informative)

3 3 Definitions Applies Applies

4 4 Equipment grauping

4.1 4.1 Group | Excluded Excluded

4.2 4.2 Group-H Applies Applies

4.3 4.3 Group Il Excluded Excluded

4.4 4.4 Equipment for a Applies Applies
particular explosive
atmosphere

5 5 Temperatures

5.1 5.1 Environmental Applies Applies
influences

5.2 5.2 Service temperature Applies Applies

5.3 0.3 Maximum surface
tumpwatwc

5.3.1 5.3.1 Determination of Applies Applies
maximum surface
temperature

5.3.2 5.3.2 Limitation of maximum

surface temperature

5.3.21 5.3.2.1 Group | equipment Excluded Excluded
5.3.2.2 5.3.2.2 Group Il equipment Applies Applies
5.3.2.3 5.3.2.3 Group Il equipment Excluded Excluded

1 Under preparation. Stage at the time of publication: IEC/FDIS 60079-0:2017.
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Clause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-15

Ed. 6.0
(2011)

(informative)

Ed. 7.01
(future
edition)

(informative)

Clause / Subclause
title

(normative)

Protected sparking

“nc”

Restricted breathing

“nR”

5.3.3 5.3.3 Small component Applies Excluded
temperature for Group |
and Group Il equipment
- 5.3.4 Component temperature Applies Excluded
of smooth surfaces for
Prnuup L oc r‘rnllp Ll
equipment
(Applies for smaller than
10 000 mm? only)
6 6 Requirements for all
electrical apparatus
6.1 6.1 General Applies Applies
6.2 6.2 Mechanical strength Applies Applies
6.3 6.3 Opening times Excluded Applies
6.4 6.4 Circulating currents Applies Applies
6.5 6.5 Gasket retention Applies Applies
6.6 6.6 Electromagnetic and Applies Applies
ultrasonic radiating
equipment
7 7 Non-metallic enclosures
and non-metallic parts of
enclosures
71 7.1 General
7.1/ 7.1.1 Applicability Applies Applies
71p 7.1.2 Specification of Applies Applies
materialh
N
7.2 7.2 Thermal endurance
7.2 7.2.1 Tests for thermal Applies Applies
resistance
7.2p - Material selection Modified Modified
- 7.2.2 Material selection Applies Applies
7.28 7.2.3 Alternative qualification Applies Applies
for elastomeric sealing
O-rings
7.3 7.3 Resistance to ultraviolet Applies Applies
light
7.4 7.4 Electrostatic charges on
external non-metallic
materials
7.4.1 7.4.1 Applicability Applies Applies
7.4.2 7.4.2 Avoidance of build-up of | Applies Applies
electrostatic charge on
Group | or Group 1l
electrical equipment
7.4.3 7.4.3 Avoidance of build-up of Excluded Excluded

electrostatic charge on
equipment for Group Il
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Clause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-15

Ed. 6.0
(2011)

(informative)

Ed. 7.01
(future
edition)

(informative)

Clause / Subclause
title

(normative)

Protected sparking

“nc”

Restricted breathing

“nR”

7.5 7.5 External conductive Applies Applies
parts
8 8 Metallic enclosures and
metallic parts of
enclosures
8.1 8.1 Material composition Applies Applies
8.2 8.2 Group | Excluded Excluded
8.3 8.3 Group Il Applies Applies
8.4 8.4 Group Il Excluded Excluded
NR 8.5 Copper alloys Applies Applies
9 9 Fasteners
9.1 9.1 General Applies Applies
9.2 9.2 Special fasteners Excluded Excluded
9.3 9.3 Holes for special Excluded Excluded
fasteners
9.3 - Hexagon socket set Excluded Excluded
screws
- 9.4 Hexagon socket set Excldded Excluded
screws
10 10 Interlocking devices Excluded Excluded
11 11 Bushings Applies Applies
12 - Materials used for Modified Modified
cementing
- 12 Reservedfor future use. Excluded Excluded
13 13 Ex components Applies Applies
14 14 Connection facilities Applies Applies
15 15 Connection facilities for Applies Applies
earthing and bonding
conductors
16 16 Entries into enclosures Applies Applies
17 17 Supplementary Excluded Excluded
requirements for electric
machines
18 18 Supplementary Excluded
requirements for
switchgear
18.1 18.1 Flammable dielectric Excluded Applies
18.2 18.2 Disconnectors Excluded Applies
18.3 18.3 Group | — Provisions for Excluded Excluded
locking
18.4 18.4 Doors and covers Excluded Applies
19 - Supplementary Excluded Excluded
requirements for fuses
- 19 Reserved for future use. Excluded Excluded
20 20 Supplementary

requirements for plugs
and sockets
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Clause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-15

Ed. 6.0
(2011)

(informative)

Ed. 7.01
(future
edition)

(informative)

Clause / Subclause
title

(normative)

Protected sparking

“nc”

Restricted breathing

“nR”

20.1 20.1 General Applies Applies
20.2 20.2 Explosive gas Excluded Excluded
atmospheres
20.3 20.3 Explosive dust Excluded Excluded
atmospheres
20.4 20.4 Energized plugs Applies Applies
21 21 Supplementary
requirements for
luminaires
21. 21.1 General Applies Applies
21.2 21.2 Covers for luminaires of Excluded Excluded
EPL Mb, EPL Gb or EPL
Db
21. 21.3 Covers for luminaires of Applies Applies
EPL Gc or EPL Dc
21.4 21.4 Sodium lamps Applies Applies
22 22 Supplementary
requirements for
caplights and handlights
22. 221 Group | caplights Excluded Excluded
22.1 22.2 Group Il and Group IlI Excluded Applies
caplights and handlighis
23 23 Equipment incorporating | Applies Applies
cells and batteries
23.12 23.12 Replacement battery Applies Applies
pack
24 24 Docuthentation Modified Modified
25 25 Compliance of prototype | Applies Applies
or sample with
documents
26 26 Type tests Applies Applies
26.4 26.4 Tests of enclosures
26.4.1 26.4.1 Order of tests
26.4.1.1 26.4.1.1 Metallic enclosures, Applies Applies
metallic parts of
enclosures and glass or
ceramic parts of
enclosures
26.4.1.2 26.4.1.2 Non-metallic enclosures
or non-metallic parts of
enclosures
26.4.1.2.1 26.4.1.2.1 General Applies Applies
26.4.1.2.2 26.4.1.2.2 Group | electrical Excluded Excluded
equipment
26.4.1.2.3 - Group Il and Group IlI Modified Modified
electrical equipment
- 26.4.1.2.3 Group Il and Group IlI Applies Applies
electrical equipment
26.4.2 26.4.2 Resistance to impact Applies Applies
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Clause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-15

Ed. 6.0 Ed. 7.01 Clause / Subclause
(2011) (future title Protected sparking Restricted breathing
(informative) edition) (normative) “nC” “nR”
(informative)
26.4.3 26.4.3 Drop test Applies Applies
26.4.4 26.4.4 Acceptance criteria Applies Applies
26.4.5 26.4.5 Degree of protection by Applies Applies
enclosure
26.9 26.5 Thermal tests \
26.4.1 26.5.1 Temperature Applies Applies
measurement
26.5.1.1 26.5.1.1 General Applies Applies
26.9.1.2 26.5.1.2 Service Temperature Applies Applies
26.5.2 26.5.2 Thermal shock test Applies Aprlies
26.%.3 26.5.3 Small component Applies Excluded
ignition test (Group | and
Group II)
26.4 26.6 Torque test for bushings | Applies . (') Applies
26.1 26.7 Non-metallic enclosures {</
or non-metallic parts of S\
enclosures O
&
26.71.1 26.7.1 General Applies Applies
26.1.2 - Test temperatures Modified Modified
- 26.7.2 Test temperatures Applies Applies
26. - Thermal endurance'to Modified Modified
heat
- 26.8 Thermal endurance to Applies Applies
heat
26.4 26.9 Thermal endurance to Applies Applies
celd
26.10 26.10 | 'Resistance to light
26.10.1 26.10.1 General Applies Applies
26.10.2 26.1002 Light exposure Applies Applies
26.10.3 26:10.3 Acceptance criteria Applies Applies
26.11 26.11 Resistance to chemical Excluded Excluded
agents for Group |
electrical equipment
26.12 26.12 Earth continuity Applies Applies
26.13 26.13 Surface resistance test Applies Applies
of parts of enclosures of
non-metallic materials
26.14 26.14 Measurement of
capacitance
26.14.1 26.14.1 General Applies Applies
26.14.2 26.14.2 Test procedure Applies Applies
26.15 26.15 Verification of ratings of Excluded Excluded
ventilating fans
26.16 26.16 Alternative qualification Applies Applies

of elastomeric sealing O-
rings
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Clause of IEC 60079-0

IEC 60079-0 clause application to IEC 60079-15

Ed. 6.0
(2011)

(informative)

Ed. 7.01
(future
edition)

(informative)

Clause / Subclause
title

(normative)

Protected sparking

“nc”

Restricted breathing
HnR”

- 26.17 Transferred charge test Applies Applies
27 27 Routine tests Applies Applies
28 28 Manufacturers Applies Applies
responsibility
29 29 Marking \
29. 29.1 Applicability Applies Applies
29.1 29.2 Location Applies Applies
29. 29.3 General Applies Applies
29.4 29.4 Ex marking for explosive | Applies Applies
gas atmospheres
29.5 29.5 Ex marking for explosive | Excluded Excluded
dust atmospheres
29.4 29.6 Combined types (or Applies Applies
levels) of protection
29.1 29.7 Multiple types of Applies Applies
protection
29.8 29.8 Ga equipment using two Excluded Excluded
independent Gb types
(or levels) of protection
- 29.9 Boundary wall Excluded Excluded
29.4 29.10 Ex Components Applies Applies
29.10 29.11 Small Ex Equipment'and | Applies Applies
small Ex Components
29.11 29.12 Extremely small Applies Applies
equipmehtiand
extremely small Ex
Cemponents
29.12 29.13 \Warning markings Applies Applies
29.13 - Alternate marking of Applies Applies
equipment protection
levels (EPLs)
29.131 - Alternate marking of Applies Applies
type of protection for
explosive gas
atmospheres
29.13.2 - Alternate marking of Excluded Excluded
type of protection for
explosive dust
atmospheres
29.14 29.14 Cells and batteries Applies Applies
29.15 29.15 Electrical machines Applies Applies
operated with a
converter
29.16 29.16 Examples of marking Examples only Examples only
30 30 Instructions
30.1 30.1 General Applies Applies
30.2 30.2 Cells and batteries Applies Applies
30.3 30.3 Electric machines Excluded Excluded
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Clause of IEC 60079-0 IEC 60079-0 clause application to IEC 60079-15
Ed. 6.0 Ed. 7.01 Clause / Subclause
(2011) (future title Protected sparking Restricted breathing
(informative) edition) (normative) “nCc” “nR”
(informative)

30.4 30.4 Ventilating fans Excluded Excluded

- 30.5 Cable glands Applies Applies

Annex A Annex A Supplementary Applies Applies
requirements for Ex
cable glands

Annex B Annex B Requirements for Ex Applies Applies
components

Annex C Annex C Example of rig for Informative Annex Informative\Annex
resistance to impact test

Annex D Annex D Motors supplied by Informative Annex Informative Annex
converters

Annex E Annex E Temperature evaluation Informative Annex Informative Annex
of electric machines

Annex F Annex F Guideline flowchart for Informative Annex Informative Annex
tests of non-metallic
enclosures
or non-metallic parts of
enclosures (26.4)

- Annex G Guidance flowchart for Informative Annex Informative Annex
tests of cable glands

- Annex H Shaft voltages resulting Informative Annex Informative Annex
in motor bearing or shaft
brush sparking.
Discharge energy
calculation

Applies — This requirement of IEC 60079-0 is applied without change.
Excluded — This requirement of IEC 60079-0~does not apply.
Mogified — This requirement of IEC 60079-0 is modified as detailed in this standard.

NOTE 1 The clause number inthe ' above table is shown for information only. The applicable requirementg of
IEC|60079-0 are identified by the clause title which is normative. This document was written against the spetific
reqliirements of IEC 60079-0 (ed. 7.0). The clause numbers for the previous edition are shown for informgtion
only. This is to enable thezgeneral requirements of IEC 60079-0 (ed. 6.0) to be used where necessary with [this
parf] of IEC 60079. WHhere* there is a conflict between requirements, the later edition requirements {ake
pre¢edence.

NOTE 2 A shaded row in the above table indicates that this is a clause heading. In cases where|[the
applicability is-the same for all of the sub-clauses the ‘Applies’ or ‘Excluded’ is listed in the heading row and|the
subtclausessare not expanded. Where the application of the individual sub-clauses may be different, these|are
exppnded-in‘the above table and the applicability for each is listed.

NOTE. 8/ A non-incendive component is limited in use to the particular circuit for which it has been shown t¢ be

; i lol ol £ o bl ol s oo " o ol
non yrmuuirvapalc ariy, ticiTciulc, LalllfiUl UT STPUdAIdlTTy doSoTooTU ads LUITIPTYTITY Wt umis stariudiu.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements
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IEC 60079-7, Explosive atmospheres — Part 7: Equipment protection by increased safety "e"

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60079-0 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

. IEC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
devices and components “nC”

3.1.
hermetically-sealed device “nC”
device which is so constructed that it cannot be opened and is sealed effectively by fusign to
prevent entry of an external atmosphere

3.1.2
nontincendive component “nC”
component having contacts for making or breaking a spégified ignition capable circuit blit in
whigh the contacting mechanism is designed and constructed so that the component ig not
capgble of causing ignition of the specified explosive gas atmosphere

Note|1 to entry: The enclosure of the non-incendive component is not intended to either exclude the explpsive
gas gtmosphere or contain an explosion. This is usually,applied to specially constructed switch contacts thgt are
mecHanically designed to quench any arc or spark so‘that they are not a source of ignition.

3.1.3
sealed device “nC”
device which is so constructed thabit cannot be opened during normal service and is sepled
effegtively to prevent entry of anlexternal atmosphere

3.2
normally sparking device
devipe with spacings in line with the industrial requirements and which produces arcs|and
sparks during normaloperating conditions

Note |1 to entry;._\Normally sparking devices include switches, relays, and contactors not otherwise Ex protectgd.

3.3
restricted-breathing enclosure “nR”
enclpsufe that is designed to restrict the entry of gases, vapours and mists

3.4

sealing device

device employing a method other than encapsulation to prevent the flow of a gas or a liquid
between equipment and a conduit or between separate parts of the equipment by providing
sealing facilities

Note 1 to entry: This device is not a device covered by IEC TS 60079-40.

3.5
separation
shortest distance through solid insulating material between two conductive parts
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test port
facility to test the integrity of restricted breathing equipment in the field after installation,

duri

3.7

ng initial inspection and during maintenance

type of protection "n
type of protection applied to electrical equipment such that, in normal operation and in certain
specified regular expected occurrences, it is not capable of igniting a surrounding explosive

gas

Note

of capising ignition is not likely to occur.

4

4.1

Equ

grouping and temperature classification clauses of IEC 60079-0.

4.2

In nprmal operation and in certain regular expected occurrences specified by this stand

the

a)

b)

4.3

Equ

whigh otherwise would“be capable of igniting a surrounding atmosphere shall be prote
against causing ignition by one or more of the following methods, all of which pro
Equipment Protection Level Gc:

a)
b)
c)
d)

5

atmosphere

1 to entry: Additionally, the requirements of this standard are intended to ensure that a malfunction_ca

General

Equipment grouping and temperature classification

pment grouping and temperature classification shall be in accordance with the equipr

Potential ignition sources

quipment shall not:

roduce an operational arc or spark unless that arc or spark is prevented from cau
ignition of a surrounding explosive atmosphere by one of the methods describe
lauses 7 to 10;

evelop a maximum surface temperature-in excess of the maximum value appropriaf
he temperature class of the equipmenit, unless the temperature of the surface or hot
is prevented from causing ignition(of a surrounding explosive atmosphere by one of
methods described in Clauses 7 to 10 as appropriate, or is otherwise shown to be saf
$pecified in 5.

Equipment requirements

bable

nent

ard,

sing
d in

e to
spot

the
e as

pment or components- which in normal operation produce arcs, sparks or hot surfaces

on-incendive component (see Clause 7);
ermetically sealed device (see Clause 8);
ealed device (see Clause 9);

cted
vide

restricted-breathing enclosure (see Clause 10).

Maximum surface temperatures

The maximum surface temperature shall be determined in accordance with the determination
of maximum temperature classification requirements of IEC 60079-0. The surface to be
considered shall be the external surface of the equipment including the surface of internal

part

s of non-incendive components to which the explosive gas atmosphere has access.

NOTE This is often the outside surface of type of protection “nC” components located within level of protection

“ac”

equipment.
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6 Requirements for electrical equipment

6.1 General

Electrical equipment with type of protection "n" shall comply with the requirements of this
standard and the applicable parts of IEC 60079-0 for the method(s) of protection used.

6.2 Electric strength insulation from earth or frame

a) e¢ither as given in a relevant industrial standard for the individual items of\electrical
¢quipment; or

b) if no such test requirement exists, at the test voltage according to 1), or-2) below,|and
aintained for at least 1 min without dielectric breakdown occurring.

) for equipment supplied with voltages not exceeding 90 V peaky-or in which intgrnal
voltages not exceeding 90 V peak are present, 500 V r.m.s, +g %;

2) for other equipment, or where internal voltages in excess”of 90 V peak are pregent,

(2U + 1000 V) r.m.s, +g % or 1 500 Vr.m.s. +g %, whithever is the greater.

The|use of a DC test voltage is allowed as an alternative to the specified AC test voltage|and
shall be 170 % of the specified AC r.m.s test voltage for insulated windings or 140 % of the
spegified AC r.m.s test voltage for situations wheretair or creepage distance is the insulating
medjium.

NOTE U is the higher of either the rated supply voltage or the maximum voltage occurring within the equipmgnt.
For equipment with galvanically isolated ‘parts, the test voltages shall be applied separately,
at the appropriate voltage, to each part.

7 Requirements for nonsincendive components

71 Type testing

Nontincendive companents shall be subjected to the type test specified in 11.1.

7.2 Circujtlimitations

Nontincendive components shall be limited to a maximum rating of 254 V AC, r.m.s. of DC
and [16.AAC, r.m.s. or DC.

NOTE The contact arrangements of a non-incendive component quench an incipient flame and such that an
external explosive atmosphere is not ignited. The use of non-incendive components is limited to circuits having
electrical characteristics which are similar to those of the circuit of which the components were a constituent when
tested, or to less dangerous circuits, for example in terms of voltage, current, inductance capacitance, inrush
current or overload conditions.

8 Requirements for hermetically sealed devices

Hermetically sealed devices, in which the seal is made by fusion of metal to metal or glass to
metal are considered as meeting the requirements for sealed devices without test.

The enclosure shall be capable of withstanding normal handling and assembly operations
without damage to the seal.
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9 Requirements for sealed devices

9.1 Non-metallic materials

When the sealed device does not form part of the outer Ex Equipment enclosure it shall be
tested according to 11.2. Where the device is constructed with a separate housing and base
that are sealed together, the housing and base of the device are not considered to be part of
the seal.

The documents according to IEC 60079-0 shall include a data sheet or statement from the

sealwww rmal
stabjlity adequate for the service temperature range to which they will be subjected. |The
materials used for the seals shall have a continuous operating temperature (COT) range|that

inclydes a minimum temperature that is below, or equal to, the minimum service temperdture
and|a maximum temperature that is at least 10 K above the maximum servicentemperature.
This| data sheet or statement may be on the sealing or encapsulating material,oor may bg on
the pverall sealed device itself.

Whgn the sealed device forms all or part of the outer enclosure ofithe Ex Equipment the
enclpsure requirements of IEC 60079-0 apply.

9.2 | Opening

Sealed devices shall be so constructed that they cannot belopened in normal operation.

9.3 | Internal spaces

Sealed devices shall have a total free internal.volume not exceeding 100 cm?, and shall be
provided, where necessary, with external copnnections, for example flying leads or extgrnal
terminals.

9.4 | Handling

The|device shall be capable of withstanding normal handling and assembly operations without
damfage.

9.5 | Gasket and seals
Gasket and seals, jncluding poured seals, shall be positioned so that they are not subje¢t to

mechanical damage’/under normal operating conditions and they shall retain their sealing
properties over the expected life of the device.

9.6 | Type:tests

The [type-tests described in 11.2 shall be performed.

10 Requirements for restricted-breathing enclosures

10.1 General

Restricted breathing equipment shall be limited in dissipated power such that the temperature
measured on the outside does not exceed the maximum surface temperature requirements of
IEC 60079-0.

Restricted breathing enclosures shall only be assessed as complete equipment including all
options and accessories.
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Either the equipment shall be delivered with entry devices in place or alternatively in the
instruction manual for the “nR” equipment clear information shall be given for proper selection
of the entry devices.

10.2 Constructional requirements

10.2.1 Type of equipment

10.2.1.1 Equipment containing normally sparking devices

Restricted breathing equipment containing normally arcing or sparking devices, or equipment
withrhotsurfaces designed—to fTave frequent temperature cycles, shattbe timmtedmdissippted

powgr such that the maximum temperature measured on any outside surface of the enclogure
does not exceed the ambient temperature by more than 20 K during normal operatiof.

Arcing and sparking parts may be included provided they are constructed in _accordance |with
the applicable safety requirements of the relevant industrial standards.

NOTH 1 Itis not a requirement of this standard that compliance with these industrial standards be,Vverified.

NOTE 2 Luminaires, as normally employed, are considered to have an infrequent.temperature cycle.

NOTE 3 Consideration of temperature is due to the increased risk of drawing the explosive atmosphere intp the
enclgsure when the equipment is de-energized. Consideration of duty cyel€ is due to the increased probability that
the eguipment might be de-energized when flammable gas or vapour surrounds the enclosure.

10.2.1.2 Equipment not containing normally sparking devices

Resfjricted breathing equipment with no normally.arcing or sparking devices, but contaiping
hot |surfaces in normal operation, shall be¢limited in dissipated power such that| the
temperature measured on the outside does not,exceed the marked temperature class.

Switching devices which cannot be used*for other functions and would not be operateq in
normal operation, such as a fire alarm~\switch, shall not be considered to be a normally arcing
or sparking device.

The|clearance and creepage.distances shall be in accordance with the applicable sgfety
reqyirements of the relevant.industrial standards.

NOTH It is not a requirement'of this standard that compliance with these industrial standards be verified.

Manjually operated normally sparking devices located within an enclosure that have heen
congidered to‘\be not accessible in normal operation without the use of a tool (see fastgner
genegral requirements of IEC 60079-0), may be evaluated as non-sparking components. These
comtnonents shall be identified in the documentation prepared in accordance with| the
docymentation requirements of IEC 60079-0.

10.2.2 Cells and batteries
Cells or batteries shall only be of the sealed type in accordance with the requirements for

level of protection “ec” in IEC 60079-7. The additional “ec” marking for the cells or batteries
does not need to appear in the external marking of the restricted breathing device.

10.2.3 Cable glands and conduit entries
10.2.3.1 Cable glands

Cable glands, whether integral or separate, shall meet the requirements of IEC 60079-0.
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Where cable glands are integral with the enclosure or specific to the enclosure they shall be
tested as part of the enclosure.

Where the cable glands are neither integral with nor permanently fixed to the enclosure the
cable gland shall meet the requirements of IEC 60079-0 and in addition the test given in 11.3
and the installation instructions provided with the equipment shall contain information on the
selection of and installation of cable glands. See Clause 15.

10.2.3.2 Conduit entries

Where conduit sealing devices are neither integral with nor permanently fixed to the enclosure
the ponduit sealing devices shall meet the requirements of IEC 60079-0 and in addition the
test|given in 11.3 and the installation instructions provided with the equipment shalk contain
infomation on the selection of and installation of conduit sealing devices. See Clausée 15.

10.2.4 Operating rods, spindles and shafts

Opehings in enclosures for rods, spindles or shafts shall have means to“ensure the type of
protection “nR”, and shall not rely on grease or compound as a sole means to maintain
sealjng integrity , both when the spindles, rods or shafts are in motfion and when they aine at
rest

10.2.5 Windows
10.2.5.1 Cemented windows

A wipdow design employing a cemented joint shall be sdgh+that it is cemented either directly intq the
wall|of the enclosure so as to form with the latter an inseparable assembly, or into a frame
such that the assembly can be replaced as a unit:

10.2.5.2 Gasketed windows

A wihdow design employing a gasket\te ensure type of protection “nR” shall be such that|it is
moujnted directly in the wall or cover of the enclosure. Alternatively a gasketed window, may
also| be mounted in a separateigasketed frame which is then attached to the enclosurg or
covgr.

10.2.6 Gasket and seal requirements

Res|lient gaskets and-seals shall be positioned so that they are not subject to mechanical
damjage under normal operating conditions. The manufacturer shall specify a recommended
replacement frequency and this shall be included in the instructions as specified in Clause| 15.

The|documents according to IEC 60079-0 shall include a data sheet or statement from| the
gasKet or’seal manufacturer to show that the materials used for the seals have a thefmal
stabllity” adequate for the service temperature range to which they will be subjected. [The
materials used for the seals shall have a continuous operating temperature (COT) range that
includes a minimum temperature that is below, or equal to, the minimum service temperature
and a maximum temperature that is at least 10 K above the maximum service temperature.

10.2.7 Non-resilient seals

Non-resilient seals for restricted breathing equipment shall have a continuous operating
temperature (COT) range that includes a minimum temperature that is below, or equal to, the
minimum service temperature and a maximum temperature that is at least 10 K above the
maximum service temperature.

NOTE Non resilient seals do not require continuing internal stress to perform their function.
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10.2.8 Test port
10.2.8.1 General

Equipment containing normally sparking devices shall be provided with a test port to enable
testing of the restricted breathing properties to be carried out after installation, during initial
inspection and during maintenance.

The fitting of test ports on restricted breathing equipment might not always be practical, for
instance if the only part of the restricted breathing enclosure accessible from the outside of
the overall enclosure is a glass globe.

Equipment where the nominal volume of the enclosure changes due to pressure during ftype
testing shall always be equipped with a test port.

10.2.8.2 Test port exemptions
10.2.8.2.1 Luminaires

Gaskets and seals shall be fixed in position and shall be designed so, that they can be readily
replaced. Hard setting adhesives shall not be used.

If adhesives are used they should be pre-applied to the gaskét material.

Lumjinaires may be exempted from the fitting of test paoft provided the following conditiond are
met;

a) there are no normally arcing or sparking devices present in the restricted breathing
nclosure, see also 10.2.1.2; and

b) nesilient gaskets and seals are mechahically protected so that they are not subjeg¢t to
echanical damage during field installation or replacement; and

c) the gaskets or seals exposed during re-lamping are of a type that can be readily replaced
uring the re-lamping process.

For pquipment that does not_ hayve a test port fitted, the marking shall include the symbol|"X",
in agcordance with of IEC(®60079-0, and the specific conditions of use to be employed shall
be specified in the documentation (see 10.2.8.2.3).

10.2.8.2.2 Otherrestricted breathing equipment

Whgre opening,“of the equipment is not normally required in use, it may also be exempted
from the fitting‘of the test port. The warning label given in item a) of Table 2 shall be affixed to
the equipment.For equipment that does not have a test port fitted, the marking shall incjude
the symbol*"X", in accordance with of IEC 60079-0, and the specific conditions of use tp be
employed shall be specified in the documentation (see 10.2.8.2.3).

Where opening of the equipment may occur for maintenance it may be exempted from the
fitting of test port provided the following conditions are met:

a) there are no normally arcing or sparking devices present in the restricted breathing
enclosure, see also 10.2.1.2, and

b) resilient gasket seals are mechanically protected so that they are not subject to
mechanical damage during field installation or replacement, and

c) the “nR” equipment is factory wired for the “nR” part with indirect entry for the field wiring.
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10.2.8.2.3 Gasket and sealing replacement

The instructions shall contain information regarding the conditions under which it is necessary
to replace the gasket or seal after any activity that requires the enclosure to be opened
e.g. re-lamping of a luminaire.

To ensure that the “nR” properties will not be defeated by the opening and closing operation
and based on the fact that without a test port a test of the restricted breathing properties in
the field is not possible, the instructions shall include a requirement to replace the involved
gaskets as part of this process.

10.2.8.2.4 Testing procedure

Resftricted breathing equipment exempted from the fitting of a test port shall be typed tested in
accqrdance with 11.3.2.2 and in addition routine tested in accordance with 12.2.2.1.2.

10.2.9 Internal fans

If infernal fans are fitted, the suction shall not induce a depression dt’a potential sourge of
leakpge. The restricted breathing test of 11.3.2.2 shall be conducted both with the| fan
opefating and the fan stationary.

10.3 Temperature limitation

If equipment is designed for different but fixed internal configurations, the worst ¢ase
compination shall be used for determination the maximum surface temperature during| the
type| test.

If equipment may be equipped with a variable combination of internal components,| the
surface temperature rise during type testcthay be measured with dummy loads. For|this
equipment, a routine test for determining.\the temperature class is required. The tempergture
rise [of equipment under test may alterhatively be calculated under the limitations given in
12.4

10.:| Additional requirementsfor restricted-breathing luminaires
1

10.4. Mounting arrangement

The|mounting arrangement for restricted-breathing luminaires shall be so designed thaf the
lumipaire can pass™ the test for restricted-breathing whether or not it is mounted and|any
gasKets and/or_special components necessary for this purpose shall be supplied with| the
lumipaire.

10.]2 Reflectors

Whdre.provision has been made on the luminaire for the attachment of reflectors, the m¢ans
of attachment shall not impair the restricted-breathing properties of such luminaries.

10.4.3 Surface temperatures of restricted-breathing luminaires
Only the external surface of a restricted-breathing luminaire operating under both normal and

abnormal conditions shall be considered for determining the temperature classification or
maximum surface temperature.

The specified abnormal conditions are given in IEC 60079-7 for level of protection “ec”.
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11 Type Tests

11.1 Tests for non incendive components
11.1.1 Preparation of non-incendive component samples

For non-incendive components, the contacts shall be preconditioned by 6 000 cycles of
operations at a rate of approximately six times per minute when carrying the rated electrical
load.

Theggmmmim_mm_mmmmmm&w_m the
contacts and that a resulting explosion will be detected.

The| samples should be prepared by using one of the methods below and, then sghall
sucgessfully withstand the testin 11.1.2.2.

Remove the housing adjacent to the contacts to permit free access of ¢he”air-gas mixture
p the contacts.

i

t

— Drill at least two holes in the enclosure that will assure propagation of an ignition fron] the

inside to the outside of the enclosure. The test gas shall flowcthrough the device. A fube

rmay be connected to one of the holes for this purpose. If necessary an explosion dete¢tion

device (e.g., a pressure transducer) may be connected _to the component to detect

ignition.

— [Draw a vacuum within the test chamber and mainfain the vacuum for a minimurn of
100 seconds. Fill the test chamber with the specified air-gas mixture and maintain| the

goncentration for a minimum of 100 seconds before applying the required electrical lpad.

An explosion detection device (e.g., a pressure transducer) shall be connected to| the

gomponent to detect ignition.

11.1.2 Test conditions for non-incendive'‘components
11.1.2.1 General

The|device or component, whichshall be arranged to have the most adverse dimens|ons
permitted by the construction ditawings, shall be filled with and surrounded by an explgsive
mixture according to the stated-group of the equipment, as follows:

Gro
Grodip 1IB: (27,5.% 1,5) % hydrogen/air at atmospheric pressure;

p lHA: (6,5 + 0,5) % ethylene/air at atmospheric pressure;

Group lIC: (34.£2) % hydrogen, (17 +1) % oxygen and the remainder nitrogen at
atmospheric pressure or alternatively (27,5 =+ 1,5) % hydrogen/air at| an
overpressure of 500 mbar.

11.1.2,2\ ) Non-incendive components

TOTETTE S AT : T AT IO mes at
not less than 10-second intervals, renewing the air-gas mixture after each set of
10 operations (or more frequently, if necessary to ensure the presence of the air-gas mixture
within the non-incendive component). There shall be no ignition of the air-gas mixture either
within the component or within the surrounding atmosphere.

"Specified electrical load" means the voltage, current, inductance or capacitance, inrush
current or overload conditions under normal operating conditions of the circuit in which the
component is used or for which safety has been verified.
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Tests for sealed devices

1 Conditioning

e samples of the device shall be conditioned, in an air oven for 168 *38 h at a

temperature at least 10 K but at most 15 K higher than the maximum service temperature.

This conditioning is followed by at least 24 *ﬁ h at the minimum service temperature reduced

by at least 5 K but at most 10 K.

The

Follpwing the conditioning no visible deformation that could impair the type of prote¢tion

be €

11.2

If th
be

term
(2 U
the
volta
the

The
shal

11.2
11.2

For

A ca

thermal endurance conditioning in accordance with IEC 60079-0 may be substituteds

vident.

2 \Voltage test

b results of the leakage test of 11.2.3.2are uncertain then the terminals of the device
connected together and a sinusoidal voltage applied for at.(east 1 min between

+ 1 000) V whichever is the greater, where 7, pk is the maximum peak output voltag
Hevice and U is the working voltage. Where the workingvoltage is 42 V or less, the

ge is 500 V instead of (2 U + 1 000) V. Metal foil is placed around the outer surfag
tase if the latter is made of plastic material.

be subjected to visual examination for any damage.

3 Leakage tests on sealed devices
3.1 Test equipment

he following tests the samples(previous conditioned shall be used.

ntainer of transparent material and of sufficient volume to enable the complete immer

inals and the outer surface of the device. The r.m.s. value’is not less than 7V

shall

can
the

or
e of
test
e of

voltage test shall not produce electrical breakdown or dangerous discharge; the sample

sion

of the test sample shall be~used. The container shall have the following additional features

accqrding to whether method 1 or method 2 is used.

a) IMethod 1
The containérishall enable the heating of the test fluid to the temperature required by jtem
3) of 11.2:3.2 with provision for stirring to maintain a uniform bath temperature over a Jong
period_and for the insertion of a suitable temperature measuring device.

b) Method 2

ha nnni‘c\lnar ehc\“ anoh|n l'hn r\r\nnc\r\hr\n I'r\ a—vacutm nlllnlnp Car\ab!e V'F Irerhlcing the

pressure over the surface of the liquid and maintaining it at the required value for a
minimum duration of 2 min.

The test fluid shall either be tap water or de-ionized water.

11.2.3.2 Test methods

The leakage test on sealed devices shall be performed using one of the following methods:

a) Method 1

With the test samples at an initial temperature of (25 + 2) °C, they are suddenly immersed

in water at a temperature of (50 + 2) °C to a depth of at least 25 mm for 60 ”0 S

f no
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bubbles emerge from the samples during this test, they are considered to be "sealed" for
the purposes of this standard.

Method 2

The test samples are immersed to a depth of at least 75 mm in water contained in an
enclosure that can be partially evacuated. The air pressure within the enclosure is reduced
by the equivalent of 120 mm Hg (16 kPa). There shall be no evidence of leakage from the
interior of the device.

Method 3

As an alternative to a) or b), any other

e araaia o o

method that shows that the devices leak at a rate
i t east

1 atmosphere (101 325 Pa).

If the design of the enclosure is such that the rate of breathing is independent of the dire¢tion
of the pressure, the test may alternatively be performed with a positive” pressure within the

enclpsure.

1

1
1.

.3.2 Equipment where the volume of the enclosure will be tnchanged due to

.3.2.1 Equipment with test port

pressure

3.2.1.1 Type test only without additional routine test

Under constant temperature conditions, the.time interval for an internal pressure of

0,3 kPa +1g% below atmospheric to change’to half the initial value shall be not less than
360 (s.
11.3.2.1.2 Type test with additional routine test

Undpr constant temperature ~conditions, the time interval for an internal pressure of

0,3
be

1

.3.2.2 Type test'for equipment without test port

Pa +1g% (30 mm water gauge) below atmospheric to change to half the initial value ghall

njot less than 90 s.

Under constant- temperature conditions, the time interval for an internal pressur¢ of

0,3
be

1.

As
air
(I/h

Pa +1g% (30 mm water gauge) below atmospheric to change to half the initial value ghall

notdess than 180 s.

3.3 Alternative type test for equipment where the volume of the enclosure changes
due to pressure

an alternative to the tests in 11.3.2.1and 11.3.2.2 the enclosure may be pressurized with

+10 %
0

maintained at an overpressure of 0,4 kPa . The rate of supply of air in litres per hour

) required to maintain this overpressure shall be measured. The value divided by the net

enclosure volume in litres (l) shall not exceed 0,125.
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12 Routine verifications and tests

121

Electric strength test

Where there is not a routine dielectric strength test in the relevant industrial standard for the
individual items a dielectric strength test shall be carried out in accordance with 6.2.
Alternatively, the test shall be carried out at 1,2 times the test voltage, but shall be maintained
for at least 100 ms.

NOTE In some cases, the actual test period could be significantly longer than 100 ms as a sample with a
distributed capacitance may take some additional time to reach the actual test voltage.

large

Rou

-

- 1

12.2 Routine test requirements for restricted-breathing enclosures

12.21 General

Cabl|e glands may be replaced by blanking plugs for the routine test. If the equipment ig
equipped with a test port, the equipment may be tested using the cable glands or corn
entry devices.

Equipment containing normally sparking devices shalkalways be routine tested.

Stat

Equ
desi
rout

Info
provi

NOTE

prop4g

NOT
ensu

Whe
repr

I[EC 60079-7 and;

ine dielectric tests are not required when:

he equipment contains only Ex Components, with connections complying

here is no factory installed interconnecting wiring

stical methods may be employed to verify production compliance.

pment not containing normally sparkihg devices but fitted with a test-port may
gned to be only type tested at a higher level as defined in 11.3.2 and in this case
ne test may be omitted.

ided in the instruction mahual and should comply with the requirements of IEC 60079+

1 The use of the cable gland including the sealing system demonstrates that the restricted breg
rties are not negativelyinfluenced by the cable gland entry device.

F 2 Where routine-testing is not carried out, the manufacturer will need to use quality control measur
e that the equipment meets or exceeds the test values when installed.

re there.s no entry to the restricted breathing enclosure or test port, dummy assem
bsenting the sealing surface gasket compression and volume may be substituted as

as ti||e gasket remains with the equipment being tested.

with

not
duit

be
the

mation about the testing precedure after installation during initial inspection should be

17.

thing

les to

blies
ong

12.2
12.2

12.2

.2 Test procedure

.21 Equipment where the volume of the enclosure will be unchanged due to
pressure

211 Equipment with test port

Under constant temperature conditions, the time interval required for an internal pressure of

0,3 kPa *18% (30 mm water gauge) below atmospheric to half the initial value shall be not

less

than 90 s.

Alternatively one of the following test procedures may be used:
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e Under constant temperature conditions, the time interval required for an internal pressure
of 3,0 kPa ”8% (300 mm water gauge) below atmospheric to change to at most 2,7 kPa

(

270 mm water gauge) below atmospheric shall be not less than 14 s.

e Under constant temperature conditions, the time interval required for an internal pressure
of 0,3 kPa ”8% (30 mm water gauge) below atmospheric to change to at most 0,27 kPa

(

27 mm water gauge) below atmospheric shall be not less than 14 s.

NOTE The alternatives are added to shorten the time needed for the routine tests using adjusted figures for the

possi

ble pressure reduction.

If us
may|

12.2.

Und
0,3

be n

Alte

o |
q

o |
[«

NOTE

possi

If us
may|

12.2.

The
The
be 1
0,12

ing the low value of pressure creates difficulties the alternative 10 times higher-fig
be used.

2.1.2 Equipment without test port

br constant temperature conditions, the time interval required for an_ ifxternal pressui
Pa +1g% (30 mm water gauge) below atmospheric to change to half-the initial value

ot less than 180 s.

natively one of the following test procedures may be used!

Under constant temperature conditions, the time interyal required for an internal pres
f 3,0 kPa *18% (300 mm water gauge) below atmespheric to change to at most 2,7
270 mm water gauge) below atmospheric shall‘be"not less than 27 s.

Under constant temperature conditions, the.iime interval required for an internal pres
f 0,3 kPa *18% (30 mm water gauge) bélow atmospheric to change to at most 0,27

27 mm water gauge) below atmospheric shall be not less than 27 s.

The alternatives are added to shorten\the time needed for the routine tests using adjusted figures fdg
ble pressure reduction.

ing the low value of pressure creates difficulties, the alternative 10 times higher fig
be used.

2.2 Equipmentiwhere the volume of the enclosure essentially changes due to
pressure

enclosure shall be pressurized with air maintained at an overpressure of at least 0,4
rate of supply of air in litres per hour (I/h) necessary to maintain this overpressure
neasured: The value divided by the net enclosure volume in litres (I), shall not exd
5.

Lures

e of
shall

sure
kPa

sure
kPa

r the

ures

Pa.
shall
eed

12.3

Routine temperature rise test

Where the routine test of 10.3 is required this shall be conducted in accordance with the
temperature classification requirements of IEC 60079-0.

12.4 Temperature calculation

The temperature rise of equipment as part of the routine test may be calculated adding the
power dissipations of the single internal components. The sum of the calculated power
dissipations shall be < 80 % of the maximum power dissipation measured according to 10.3.
The single power dissipation of the individual internal components shall be <10 % of the
possible total power dissipation.
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If the power-loss of an internal component is > 10 % of the total possible power dissipation a
temperature measurement shall be made as part of the routine test with the equipment under
test fitted with all foreseen components and the temperature measurement procedure shall be
in accordance with the requirements of IEC 60079-0.

13 Marking

13.1 General

Marking shall include the required elements of IEC 60079-0, and also any other marking
reqyired by this standard and other relevant standards with which the equipment complies

For hon-incendive components, marking shall include all the electrical parameters concerping
explpsion safety (for example: voltage, current, inductance and capacitance) as\applicgble.
For small components the required marking may appear in the manufacturer’s.instructions

13.2 Examples of marking

NOTE These examples do not include the marking normally required by the standards for construction df the
equigment.

Example 1: Luminaire with a restricted breathing “nR” lamp_compartment and a sepdrate
“ec”| control compartment for ambient temperature ranges<20 °C to +60 °C, with spdcific
conditions of use and without third-party certification
Engler Industries Ltd

Type HXR

Ex ec nR IIC T3 Gc

120 °C < T, < +60 °C

Certificate number: EI15.5673X

Example 2: Equipment with restricted-breathing enclosure as a component without third-
party certification

YZ Ltd

Type 1456

Ex nR IIC Gc

Certificate number: XYZ15.0986U

13.3 Warnjng markings

Whgre the following markings are required on the equipment, the text as described in Table 2,
following the word “WARNING”, may be replaced by technically equivalent text. Mul|tip|e

warnihgs-mav-be combined-into one eguivalent warning
I Y < )

Table 2 — Text of warning markings

Reference Warning marking

a) 10.2.8.2.2 WARNING — DO NOT OPEN, MAINTAIN OR SERVICE IN AN AREA WHEN AN
EXPLOSIVE ATMOSPHERE IS PRESENT

14 Documentation

The documentation prepared in accordance with IEC 60079-0 shall include the following
additional items as applicable;
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information on the replacement frequency for gaskets of restricted-breathing enclos
(see 10.2.6).

information concerning the necessity of replacing gaskets in luminaires during re-lampi
information on the routine leakage testing of restricted breathing enclosures.

15 Instructions

Instructions shall be provided in accordance with the requirements of IEC 60079-0.

pecification of cable gland and conduit sealing device

ures

ng

information on the replacement frequency for gaskets of restricted-breathing encles
see 10.2.8.2.3.

information concerning the necessity of replacing gaskets in luminaires during re-lamp

the electrical parameters concerning explosion safety for Non-incendive components.

rovided in the instruction manual and should comply withcthe requirementg

IFEformation about the testing procedure after installation during initial jnspection shoul
I[EC 60079-17.

Lures

ng.

d be
of
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ATMOSPHERES EXPLOSIVES -

Partie 15: Protection du matériel par mode de protection «n»

h Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalig
mposée de I’ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). [RIEC a

b I'électricité et de I'électronique. A cet effet, 'IlEC — entre autres activités — pablieé des Nd
ternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessiblg

ganisations internationales, gouvernementales et non gouvernementales, en ligison avec I'lEC, partid
hpalement aux travaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation (
blon des conditions fixées par accord entre les deux organisations.

Il possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de
téressés sont représentés dans chaque comité d’études.

SO ®»000T SQ00
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