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INTERPRETATION SHEET 1

DISH

Report on voting

31/1536/DISH

31/1542/RVDISH

interpretation sheet has been prepared by IEC technicalrcommittee 31: Equipment for

Full information on the voting for the approval of this interpretation sheet can be found ip the
repoft on voting indicated in the above table.

IEC 60079-1:2014 Edition 7.0, Explosive atmospheres — Part 1: Equipment protectign by
flameproof enclosures "d"

Question 1:

The requirements given in 13.1 of TEC 60079-1:20T4 (Edition 7) restrict threaded entries for

flameproof enclosures to only metric and NPT. Does this restriction represent a major
technical change between IEC 60079-1:2014 (Edition 7) and IEC 60079-1:2007 (Edition 6)?

Answer 1:

Yes, the restriction to only metric and NPT regarding threaded entries for flameproof
enclosures does represent a major technical change between IEC 60079-1:2014 (Edition 7)
and IEC 60079-1:2007 (Edition 6). The requirements given in Clause 13 of IEC 60079-1:2007
(Edition 6) had no such normative restriction, with reference to metric and NPT only as
examples of threaded entries for flameproof enclosures.

ICS 29.260.20
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While IEC 60079-1:2014 (Edition 7) only permits the use of metric and NPT threads for entry
into flameproof enclosures, cable glands/conduit entry devices, thread adapters and blanking
elements are permitted to use other thread forms (see Annex C of |IEC 60079-1:2014
(Edition 7)).

NOTE 1 The intention of the restriction to only metric and NPT regarding threaded entries for flameproof
enclosures is to minimize the mismatch of thread forms in enclosure entries.

NOTE 2 In the Foreword of IEC 60079-1:2014 (Edition 7), the table detailing the significance of the changes
between IEC 60079-1:2014 (Edition 7) and IEC 60079-1:2007 (Edition 6) mistakenly did not identify this metric and
NPT restriction as a major technical change. Unfortunately, the IEC Directives do not permit a corrigendum to be
issued to correct errors in non-normative text such as the table detailing the significance of changes.

Quesltion 2:

Whele a thread adapter is fitted and assessed as a factory-assembled part of the flameproof
enclgsure, what are the permitted thread forms?

Answer 2:

A thfead adapter may use thread forms other than metric and~NPT, whether as ah Ex
Equipment thread adapter or as a thread adapter fitted and assessed as a factory-assembled
part of the flameproof enclosure (see Annex C of IEC 60079-1:2014 (Edition 7)).

Question 3:

Can ja blanking element be installed in a thread adapter which is fitted and assessed|as a
factofy-assembled part of the flameproof enclosure?

Answer 3:

Yes, [the requirements given in Clause@3 of IEC 60079-1:2014 (Edition 7) regarding thread
adapters are for separately certified~Ex equipment thread adapters, not those fitted| and
assepsed as a factory-assembled part of the flameproof enclosure.

Question 4:

Wha{ is the required, marking when a thread adapter is fitted and assessed as a fagtory-
assembled part of theflameproof enclosure?

Answer 4:

Clauge 13 of IEC 60079-1:2014 (Edition 7) requires identification of the specific thread|type
and size’ of threaded entries into flameproof enclosures. In the case where the thread adppter

connection.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 1: Equipment protection by flameproof enclosures “d”

2014

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation com

rnational co-operation on all questions concerning standardization in the electrical andyelectronic fiel
end and in addition to other activities, IEC publishes International Standards, Tiechnical Specific

rising

national electrotechnical committees (IEC National Committees). The object of JEC\is to prpmote

fis. To
tions,

Tdchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter“referred to as| “IEC

rested

in|the subject dealt with may participate in this preparatory work. International, governmental and non-

ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates glosely

with the International Organization for Standardization (ISO) in accordance) with conditions determined by

htional
bm all

htional
bf IEC

Pdblications is accurate, IEC cannot be held responsible for the way in which they are used or fgr any

Inforder to promote international uniformity, IEC National Committees undertake to apply IEC Publidations
trgnsparently to the maximum extent possible sin\ their national and regional publications. Any diverngence
beftween any IEC Publication and the corresponding national or regional publication shall be clearly indic3ted in

latter.

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

All users should ensure that theyshave the latest edition of this publication.

Nq liability shall attach to IEC ‘of its directors, employees, servants or agents including individual exper
mg¢mbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any pature whatsoever, whether direct or indirect, or for costs (including legal feeq
expenses arising out ‘of/the publication, use of, or reliance upon, this IEC Publication or any oths
Pyblications.

Attention is drawh-to the Normative references cited in this publication. Use of the referenced publicati
indispensable forthe correct application of this publication.

Atjention.s\drawn to the possibility that some of the elements of this IEC Publication may be the sub
paent rights. IEC shall not be held responsible for identifying any or all such patent rights.

prmity
br any

s and
hge or
) and
r IEC

bons is

ect of

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60079-1 has been prepared by IEC technical committee 31:
Equipment for explosive atmospheres.

This seventh edition cancels and replaces the sixth edition, published in 2007, and constitutes

a tec

hnical revision.

The significance of the changes between IEC 60079-1, Edition 7.0 (2014) and IEC 60079-1
Edition 6.0 (2007) (including Corrigendum 1 (2008)), is as listed below:

Type

Explanation of the significance of the changes

Clause

Minor and
editorial
changes

Extension

Major
technical

changes

Norm

(Rem
IEC ¢

ative references

oval of the edition date from the reference for
0079-0)

X

Requ
(Catg

rements for level of protection “da”

lytic sensors of portable combustible gas detectors)

4.2

Requ
(“Eng

rements for level of protection “dc”

losed break” devices from IEC 60079-15)

4.4,15.5

Flam

(Doc
inhib

proof joints, General requirements

mentation clarification and examples of corrosion
ting grease)

5.1

Flam

(Spe
be re

eproof joints, General requirements

ific Conditions of Use that joints are not intended to
paired)

5.1

Flam

(Elec]

proof joints, General requirements

roplating more than 0,008 mm thick)

5.1

Non-

(Inten

hreaded joints, Gap (i)

tional gaps between surface for flanged joints)

5.2.2

Serrg

(Use

ted joints

and test requirements)

5.2.8

Multi
(Not

step joints

ess than 3 adjacent segments and two path changes)

5.2.9

Minin
grouq

(Max
9,5 m

um width of jeint\and maximum gap for enclosures of
s IIA and II1B

mum gaps.for flanged, cylindrical or spigot joints of
m minimum width and volume greater than 2 000 cm3)

Table 2

Minini

ufm/width of joint and maximum gap for enclosures of

group

s Iy A, 1IB and lIC

Table 2,

Table-3

(ISO

80000-1 for constructional value rounding)

Cylindrical threaded joints

(IS0

965-1 standard in respect of thread form or quality of fit)

Table 4

Taper threaded joints

(Exte

rnal and internal thread construction)

Table 5

Cemented joints

(Supplemental mechanical means of securement)

6.1.2

C1

Cemented joints

(Eval

uation criteria if there is leakage)

6.1.2

Fused glass joints

(Glas

s-to-metal joints)

6.2
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Type

Explanation of the significance of the changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

Thermal tests of breathing and draining devices

(Temperature class based on external surface temperature

after the 10 min test period)

10.9.3.2

X

Test of the ability of the breathing and draining device to

withstand pressure

(Relocated from before thermal tests to after the non-
transmission fnef)

10.9.3.4

Ex cqmponent certificate

(Service temperature range for non-metallic enclosures per

IEC §0079-0)

10.9.4

Fastgners and openings

(Reldcation of blanking element content to 13.8 and C.2.3)

11

Fastgners and openings, Property class or yield stress

(Certfficate specific condition of use)

Fastgners and openings

(Opehings in the wall of the enclosure)

Matefials

(Matégrial limitation in acetylene atmospheres)

12.8

Entrigs for flameproof enclosures, General

(Metric and NPT threaded entries)

13.1

Entri¢s for flameproof enclosures, General

(Groyp | non-threaded joints)

13.1

Entri¢gs for flameproof enclosures, Non-threadedholes

(Groyp | application)

13.3

Entri¢s for flameproof enclosures, Cable glands

(Grodgp | application)

13.4

Cablg glands, Conduit sealing devices

(Docymentation to facilitate.mounting)

13.4,13.5

Plugq and sockets and (cable couplers

(Load requirement for,arc-quenching test)

13.6.4

Bush|ngs

(Documentation to facilitate mounting)

13.7

Blanlingselements

13.8

(Relocated from Clause 11)

Verification and tests

(Maximum surface temperature conditions)

Table 6

Type tests

(Sequence and number of samples for tests)

15

Determination of explosion pressure, General

(Devices that can cause turbulence)

15.2.2.2

Determination of explosion pressure, General

(Number of tests for Group IIC)

156.2.2.2

Determination of explosion pressure, General

(Pressure pilling for Group 11B)

156.2.2.4
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Type
Explanation of the significance of the changes Clause Minor and | Extension Major
editorial technical
changes changes
Determination of explosion pressure, General 15.2.2.5 X
(Equipment marked for a single gas)
Overpressure test, General 15.2.3 X
(Low ambient overpressure tests not required)
Overpressure test — First method (static) 15.2.3.2 X
(3 tinfes optiom WiTer routine batch testing)
Overpressure test — First method (static) 15.2.3.2 X
(Adjustment for low ambient due to small size of equipment)
Overpressure test — Second method (dynamic) 15.2.3.3 X
(Number of tests to be made)
Test for non-transmission of an internal ignition 15.3 X
(Clarffication regarding grease)
Redulction in length of a threaded joint for non-transmission Table 9 X
test
(ISO[965-1 and 965-3 standards in respect of thread form
and quality of fit)
Test factors to increase pressure or test gap Tablé€ 10 X
(Grodgp 1IC adjustments for elevated ambients)
Test for non-transmission of an internal ignition, Groups |, 15.3.2.3 X
I1A apd 1IB
(Number of tests to be made)
Test for non-transmission of an internal ignition, Group IIC 15.3.3.2 X
testing by increased gap
(Number of tests to be made)
Test for non-transmission of an internalignition, Group IIC 15.3.3.4 X
(Oxygen enrichment of test gases)
Thermal tests of enclosures with breathing and draining 15.4.3.1 X
devides
(Temperature class based.oh external surface temperature
after fthe 10 min test period)
Testq for “dc” devices 15.5 X
(“Endlosed break’) devices from IEC 60079-15)
Routihe tests» General 16.1.2 X
(Adjustment for low ambient due to small size of equipment)
Routine tests, General 16.1.3 X
(Options when second method is chosen)
Routine tests, General 16.3 X
(Welded joint inspection options)
Routine tests, General 16.6 X
(Allowance for batch testing)
Switchgear for Group | 17.2.2, X
(Clarifying need for compliance with EPL Mb types of 17.2.3
protection)
Non-metallic enclosures and non-metallic parts of 19.1 X
enclosures, General
(Exception for cemented joints)
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Type

Explanation of the significance of the changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

Non-metallic enclosures and non-metallic parts of
enclosures, Resistance to tracking and creepage distances

(Reference to both IEC 60079-7 and or IEC 60079-15)

19.2

Non-metallic enclosures and non-metallic parts of
enclosures, Requirements for type tests

(Clarification of test sequence)

19.3

Instry

(Indid

ctions

ation that repair of flamepaths is not intended)

21

Bush
(Doc

ngs

mentation regarding numbers of cores)

C214

Bush
(Critq

ngs

ria for non-transmission test)

C.21.4

Bush
(Eva

ngs

Liation criteria if there is leakage)

C21.4

Flam

(Req

eproof joints, Threaded joints

irement options)

C.2.21

Flam

(Grod

bproof joints, Non-threaded joints

p | application)

C.22.2

Consfructional requirements for Ex blanking elements

(Relg

cated from Clause 11)

C.2.31

Consfructional requirements for Ex blanking elements

(Metn

jc and NPT Ex blanking elements)

Constgructional requirements for Ex blanking €lements

(Grod

p | non-threaded construction)

Seali

(Allo

hg test, General

ance for re-tightening)

C.3.11

Cablg
(Man

glands and conduit sealing devices with sealing ring

Hrel to be corrosion-resistant metal)

C.3.1.2

Type
(Test]

tests for Ex blanking elements, Torque test

block to be Steel)

C.3.31

Tight
(Add

bning _torque values

fioh,0f < 16 mm thread size)

Table C.1

Tight

ening torque values

(Addition of NPT thread sizes)

Table C.2

Ex component enclosure requirements

(Markings content)

D.3.8

c4

Ex component enclosure requirements

(Certificate content)

D.3.10

Utilization of an Ex component enclosure certificate to
prepare an equipment certificate, Procedure

(Devices that can create significant turbulence)

D.4.1

Acceptable primary cells

(Addition of Type B cells)

Table E.1
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Type
Explanation of the significance of the changes Clause Minor and | Extension Major
editorial technical
changes changes
Acceptable primary cells Table E.1 Cc5
(Removal of Type T cells)
Acceptable secondary cells Table E.2 X
(Addition of Lithium type cells)
Prevention of excessive temperature and cell damage E.4.1.2 X
(Appicatforr of TEC 6007 9-11Tequirerment)
Prevgntion of inadvertent charging of a battery by other E.4.3 X
voltage sources in the enclosure
(Congtruction not requiring additional protection)
Rechprging of secondary cells inside flameproof enclosures E.5.1 X
(Additional battery options)
Introdquction of an alternative risk assessment method Annex G X
enconpassing equipment protection levels’ for Ex
equigment
(Removal of previous Informative Annex)
Additjonal requirements for Flameproof enclosures with an Annex G X
internjal source of release (containment system)
(Addftion of new Normative Annex)
Requjrements for machines with flameproof “d” enclosures Annex H X
fed from converters
(Addftion of new Normative Annex)

NOTE| The technical changes referred to include the significance of technical changes in the revised IEC

Standgrd, but they do not form an exhaustive list of all modifications from the previous version. More guidan
be found by referring to the Redline Version-ef the standard.

Explanations:

A) Definitions

Minor and editorial.changes

Clarification

decrease of technical requirements
nlinor technical change

eflitorial cofrections
T
T
t

hey “include changes of the wording to clarify technical requirements without
chnrical change, or a reduction in level of existing requirement.

Extension

addition of technical options

e can

hese-are changes which modify requirements in an editorial or a minor technical |way.

any

These are changes which add new or modify existing technical requirements, in a way that
new options are given, but without increasing requirements for equipment that was fully
compliant with the previous standard. Therefore, these will not have to be considered for
products in conformity with the preceding edition.

Major technical changes

addition of technical requirements
increase of technical requirements

These are changes to technical requirements (addition, increase of the level or removal)
made in a way that a product in conformity with the preceding edition will not always be
able to fulfil the requirements given in the later edition. These changes have to be
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considered for products in conformity with the preceding edition. For these changes
additional information is provided in clause B) below.

NOTE These changes represent current technological knowledge. However, these changes should not
normally have an influence on equipment already placed on the market.

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

C1 — Supplemental mechanical means of securing the cemented joint shall not be
defeated by the opening of doors or covers that are intended to be opened during

installation or maintenance. For example,

in the images below for

a luminaire

incorporating a cemented joint between the lens and the enclosure cover, the construction
shown in the second image would be in accordance with this requirement, while the

cpnstruction shown 1n the Tirst iImage would not.

Z
LENS

REMOVABLE
COVER

=l

/
>
FLAMEPRODF d

JOINT

— ) REMOVABLE s
/ Vs — COVER ( —

~
FLAMEPROOF]| " o )
JOINT, RETAINING  ARRANGEMENT

/
ENCLOSURE

LENS

CEMENT

CIRCLIP OR OTHER MECHANICAL

/

(13.6.4).

IEC 1932/14

G5 — Removal of Type T cells as acceptable primary cells (Table E.1).

The fext of this standard.is based on the following documents:

FDIS

Report on voting

31/1111/FDIS

31/1125/RVD

C2 — Addition of material limitations of enclosures of equipment and enclosures ¢f Ex
components for external mounting, ifceconstructed of copper or copper alloys, when
used in explosive gas atmospheres containing acetylene (12.8).

G3 — Addition of power factor requirement for evaluating the ability of a plug and sopcket
to remain flameproof during the arc-quenching period while opening a test dircuit

C4 — Addition of marking requirements for Ex component enclosures, in addition tp the
requirements for marking of Ex components given in IEC 60079-0 (D.3.8).

Full information on the voting for the approval of this standard can be found in the repdrt on

voting.ndicated in the above table.

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

A list of all parts in the IEC 60079 series, published under the general title Explosive

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

The fontents of the corrigendum of June 2018 and Interpretation sheet of May 2020, |have
been|included in this copy.

IMPIORTANT - The 'colour inside' logo on the cover page of this publication indicates
thal it contains colours which are considered to be useful for the corfect
understanding of its contents. Users should therefore print(this document using a
cologur printer.
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EXPLOSIVE ATMOSPHERES -

Part 1: Equipment protection by flameproof enclosures “d”

1 Scope

2014

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

elect
explg

This
requi
this g

Fical equipment with the type of protection flameproof enclosure “d”, intended foryu
sive gas atmospheres.

standard supplements and modifies the general requirements of IEC 600iZ9-0. Wh
rement of this standard conflicts with a requirement of IEC 60079-0, the_requireme
tandard will take precedence.

se in

bre a
nt of

informd

2 Normative references

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

are i

undated references, the Ilatest edition of the() réferenced document (including

amer

IEC ¢
inter

IEC ¢
Equif

IEC {

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

IEC 4
=

eneld

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

dments) applies.

0061 (all parts), Lamp caps and holders together with gauges for the contn
thangeability and safety

0079-0:2004,—Electricalapparatis—{for-explosive—gas Explosive atmospheres — P:

bment — General requirements

0079-7, Explosive)atmospheres — Part 7: Equipment protection by increased safety

0079=44-2002
AR -aan ey a-a-r =

t and
. For
any

o/ of

art 0:

”

e

“p

fricnal
HHEaH

LAt

T

IEC
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ISO £65-14998, ISO general-purpose metric screw threads — Tolerances — Part 1: Pringiples
and basic data

ISO 965-3:4998, /SO general-purpose metric screw threads — Tolerances — Part 3: Devidtions
for constructional screw threads

ISO 2738:4999, Sintered metal materials, excluding hardmetals — Rérmeable sintered metal
matefials — Determination of density, oil content and open porosity

ISO 4003:4977, Permeable sintered metal materials — Deténmination of bubble test pore size
ISO 4022:498%, Permeable sintered metal materials(2 Determination of fluid permeability
ANSI/ASME B1.20.1-4283(R2001), Pipe threads; general purpose (inch)

3 Terms and definitions

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

NOTE| Additional definitions applicable to explosive atmospheres can be found in [IEC 60050-426 [1] 1,

3.1

flameproof enclosure “d”

enclgsure in which.the parts which can ignite an explosive gas atmosphere are placedq and
whiclh can withstand the pressure developed during an internal explosion of an explpsive
mixtdre, and_which prevents the transmission of the explosion to the explosive| gas
atmogphere.surrounding the enclosure

3.2

volume

total internal volume of the enclosure

Note 1 to entry: Hewever—For enclosures in which the contents are essential in service, the volume to be
considered is the remaining free volume.

Note 2 to entry: For luminaries, the volume is determined without lamps fitted.

1 References in square brackets refer to the bibliography.
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3.3

flameproof joint or flamepath

place where the corresponding surfaces of two parts of an enclosure, or the conjunction of
enclosures, come together and which prevents the transmission of an internal explosion to
the explosive gas atmosphere surrounding the enclosure

3.4

width of flameproof joint

L

shortest path through a flameproof joint from the inside to the outside of an enclosure

Note 1 to entry: This definition does not apply to threaded joints.

3.5
distgnce
l
shorflest path through a flameproof joint, when the width of the flameproof joint'Z is interrupted
by holes intended for the passage of fasteners for assembling the parts\of the flameproof
enclgsure

3.6
gap of flameproof joint
i
distahce between the corresponding surfaces of a flameproof joint when the elegtrical
apparatus enclosure has been assembled

Note 1 to entry: For cylindrical surfaces, forming cylindrical joints, the gap is the difference betwegn the
diameters of the bore and the cylindrical component.

3.7
maximum experimental safe gap (for an explosive mixture)
MES(;
maximum gap of a joint of 25 mm in_width which prevents any transmission of an explpsion
durinjg 10 tests made under the conditions specified in IEC 60079-14-4-20-1 [2]

3.8
shaf
part of circular cross-section used for the transmission of rotary movement

3.9
operpting rod
part used for ¢he transmission of control movements which may be rotary or linear|or a
compiination of)the two

3.10
presSure-piing
results of an ignition, in a compartment or subdivision of an enclosure, of a gas mixture pre-
compressed, for example, due to a primary ignition in another compartment or subdivision

3.11

quick-acting door or cover

door or cover provided with a device which permits opening or closing by a simple operation,
such as the movement of a lever or the rotation of a wheel

Note 1 to entry: The device is arranged so that the operation has two stages:
e one for locking or unlocking, and

e another for opening or closing.
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3.12
door

or cover fixed by threaded fasteners

door or cover, the opening or closing of which requires the manipulation of one or more

threa

3.13

ded fasteners (screws, studs, bolts or nuts)

threaded door or cover
door or cover which is assembled to a flameproof enclosure by a threaded flameproof joint

3.14

breathing device

devid
sSurro

3.15
drain
devid
the ty

3.16
Ex e
threa
that

Note 1
accor

Note 4

3.17
Ex e
threa

e which permits an exchange between the atmosphere within an enclosure ang
unding atmosphere and which maintains the integrity of the type of protection

ing device
e which permits liquids to flow out from an enclosure and which maintains the integr
pe of protection

juipment blanking element
ded blanking elements for Group | or Il, and non-threade@ btanking elements for Grq

e intended to close unused entries,

re tested separately from the equipment enclosure]

Ave an equipment certificate, and

e intended to be fitted to the equipment.énclosure without further consideration

to entry: This does not preclude a component certificate for Ex component blanking eleme
ance with IEC 60079-0. Examples of blanKing elements are shown in Figure C.1.

to entry: Non-threaded blanking elements are not equipment for Group |l applications.

quipment thread adapter
d adapter tested separately from the enclosure but having an equipment certificatg

whicl is intended to befitted to the equipment enclosure without further consideration

Note
with IH

3.18
Ex c
empt

to entry: Thisydoes not preclude a component certificate for Ex component thread adapters in accor
C 60079-0. Examples of thread adapters are shown in Figure C.3.

bmponent enclosure
y. flameproof enclosure provided with an Ex component certificate, without the int

the

ity of

up I,

hts in

and

dance

ernal

for

equif
incor

ment hning dnfinnrl’ so as to enabhle the nmpfy enclosure to be made availabl

poration into an equipment certificate without the need for repetition of type testing
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4 Level of protection (equipment protection level, EPL)

4.1 General
Electrical equipment with flameproof enclosure “d” shall be one of the following:

— level of protection “da” (EPL “Ma” or “Ga”);
— level of protection “db” (EPL “Mb” or “Gb”); or
— level of protection “dc” (EPL “Gc”).

The nqllirnmnnfe of this standard shall nppl\ll to all levels of prnfnnfinn unless otherwise

statel. A
&

4.2 | Requirements for level of protection “da” ,\b‘

Leve| of protection “da” is only applicable to catalytic sensors of portabla’&nbustible gas
detegtors. N -
Q/

The following are the additional specific requirements for level of §@ction “da” that mjodify
or supplement the requirements of this standard: (b

— tHe maximum free internal volume shall not exceed 5 cm3Q§)

— the electrical conductors into the sensor shall employ-a sealed joint, in accordance| with
Clause 6, directly in the wall of the enclosure; Q

the breathing device of the sensor shall comply Clause 10, and shall be bonded tp the
wlall of the enclosure so as to eliminate any gs (such as cementing per 6.1 or ginter
bpnding) or shall be press-fitted to the wall o\ e enclosure with supplemental mechgnical
nleans of securing (such as swaging); (%5}

— supplied by a circuit of Level of Prote ﬁ& “ia”, with a maximum dissipated power limited
tq 3,3 W for Group | and 1,3 W for p®§p Il; and
N

NPTE Catalytic elements operate n ally at a high temperature. If the power dissipation is increased
bg¢yond normal operating levels, the é@gent fails to an open circuit. Therefore, the required power limjtation
pfovides a limitation of the externa&urface temperature.

.

— the non-transmission te@\\of 15.3 or 15.4.4 (if applicable) are modified to increas¢ the
nbmber of non-transmis§| n tests as shown in Table 1.

Table 1 - E_@ er of non-transmission tests for level of protection “da”
)

= * Equipment group Number of non-transmission tests
o | 50
L 1A 50
\(</C) B 50
[1[®] 50 hydrogen and 50 acetylene

4.3 Requirements for level of protection “db”

Other than specific requirements for level of protection “da” and “dc”, all other requirements of
this standard shall apply to level of protection “db”.

4.4 Requirements for level of protection “dc”
4.4.1 General

The requirements for level of protection “dc” are applicable to electrical equipment and Ex
components with electrical switching contacts and are found in 4.4.2 through 4.4.3.
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4.4.2
4.4.2

Construction of “dc” devices

A General

The requirements of 4.4.2.2 through 4.4.2.5 replace those of Clause 5 through Clause 13. For
equipment in level of protection “dc” that is intended for connection to field wiring, Clause 13
applies.

4.4.2

.2 Free internal volume

The free internal volume shall not exceed 20 cm3.

4.4.2,

Encld
shall
seald
encld

4.4.2

Pour
(COT
servi
servi

4.4.2,

Devi

or dd

4.4.3

For d
spec
damd
the s

5 H

5.1 Genera@lirements

All flamep joints, whether permanently closed or designed to be opened from time to
shall|c , in the absence of pressure, with the appropriate requirements of Clause 5.

3 Seal protection Q

Y
sures for level of protection “dc” that do not serve as the external equipme&tQ;nclc

be capable of withstanding normal handling and assembly operations wi t dama
. When the enclosure for level of protection “dc” also serves as the e al equip
sures, the enclosure requirements of IEC 60079-0 apply. NG

q/
.4 Continuous operating temperature (COT) requiremen Q/\
bd seals and encapsulating compounds shall have a conti us operating temper
) range that includes a minimum temperature that is , or equal to, the min

Ce temperature and a maximum temperature that is e\t\l ast 10 K above the max

ce temperature. @)
5 Ratings QQQ
es shall be limited to a maximum rating OK‘S%\O V a.c., rm.s. ord.c. and 16 A a.c. 1.
\\96
Tests for “dc” devices .\@$

3\

evices involving level of pro ion “dc”, components shall be subjected to the typd
fied in 15.5. After the tes.Lﬂ~ e device or component shall show no visible sig
ge, no external ignition | occur, and there shall be no failure to clear the arc
witch contacts are ope :

-

flameproof j%@®

sure
ge to
ment

ature
mum
mum

m.s.

test
s of
when

time,

N

The design of joints shall be appropriate to the mechanical constraints applied to them.

The dimensions given in 5.2 to 5.5 specify the essential parameters of flamepaths. In
instances where any of the following apply (for example, in order to comply with the test for
non-transmission of an internal ignition):
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the minimum length of the flameproof joint as stated by the documentation is greater than
the relevant minimum; or

the maximum gap of the flameproof joint as stated by the documentation is less than the
relevant maximum; or

the minimum number of threads engaged for the flameproof joint as stated by the
documentation is more than the relevant minimum;

NOTE 1 IEC 60079-0 defines the documentation as the documents that give a full and correct specification of the
explosion safety aspects of the electrical equipment.

the equipment certificate number shall include the "X" suffix in accordance with the marking

requipermemnts of TEC80079-0—andthespetific comditionsof usetisted-omtheTertificateand in

the instructions shall detail one of the following:

mensions of the flameproof joints shall be detailed; or
becific drawing referenced that details the dimensions of the flameproof joints; or

d

s

specific guidance noted to contact the original manufacturer for jinformation on the
dlmensions of the flameproof joints; or

s

pecific indication that the flameproof joints are not intended to bé& sepaired.

NOTE| 2 IEC 60079-0 permits the use of an advisory marking on the eguipment as an alternative fpr the

requirgments for the “X” marking.

The s$urface of joints may be protected against corrosion.

Coat|ng with paint or powder-coat finish is not permitted. Other coating material may be Jused
if the material and application procedure have:been shown not to adversely affecf the

flamgproof properties of the joint.

Corrgsion inhibiting grease, such as petfalatum or soap-thickened mineral oils, may be
applied to joint surfaces before assemblyiThe grease, if applied, shall be of a type that |[does
not Harden because of ageing, does net’contain an evaporating solvent, and does not gause
corrgsion of the joint surfaces. Verification of suitability shall be in accordance with the grease

manufacturer's specifications.

Joint| surfaces may be electroplated. The metal plating, if applied, shall-net-be-meretthan

0;008-mm-thiek be in accordance with the following:

5.2

flnot more than 08,008 mm thick, no additional consideration is necessary;

flmore than 0y008 mm thick, then the maximum gap without the plating shall still pe in
apcordance with the applicable joint requirements, and shall be tested for flame
transmisgion based on the gap dimension that would exist without the plating.

Non‘threaded joints

5.2.1 Width of joints (L)

The width of joints shall not be less than the minimum values given in Tables 2 and 3.

The width of joints for cylindrical metallic parts press-fitted into the walls of a metallic
flameproof enclosure of a volume not greater than 2 000 cm?3 may be reduced to 5 mm, if

a)
b)

c)

the design does not rely only on an interference fit to prevent the part being displaced
during the type tests of Clause 15,

the assembly meets the impact test requirements of IEC 60079-0, taking the worst-case
interference fit tolerances into account, and

the external diameter of the press-fitted part, where the width of the joint is measured,
does not exceed 60 mm.
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NOTE There is no prohibition of press-fit combinations of other than metallic parts into metallic flameproof
enclosures. In these other combinations, the minimum width of joint requirements of Tables 2 or 3 apply.

5.2.2

Gap (i)

The gap, if one exists, between the surfaces of a joint shall nowhere exceed the maximum

value

s given in Tables 2 and 3.

The surfaces of joints shall be such that their average roughness R, —{derivedfrom1SO-468)

does not exceed 6,3 um.

NOTE A\/nrs\go rnughno:Q is derived from 1SQ 468 Determination can he made hy visual comparison to a
referehce plate.

For flanged joints of other than quick-acting doors or covers, there shall be no intentional gap
betwgen the surfaces other than that created by the flatness tolerances of the mating parts.
For ¢lectrical equipment of Group I, it shall be possible to check, directly .or indirectly, the

gaps

5.2.3

For t
acco

Flameproof

enclosure 7

Cylindrical dowel
driven into hole

N
N |
Cover L |
lo
Width of joint / Surface of cover

and dowel shall be
in the same plane

IEC 1933/14

Figure 1 — Example of construction for indirect
checking of a flanged Group | flameproof joint

Spigot joints

he determination of the width L of spigot joints, one of the following shall be taker
int:

— th

e cvlindrical part and the plane part (see Figure 2a). In this case. the gap shall no

exceed the maximum values given in Tables 2 and 3; or

of flanged joints of covers and doors designed to be opened fromime to time. Figlire 1
shows an example of construction for indirect checking of a flameproof joint.

into

here

— the cylindrical part only (see Figure 2b). In this case, the plane part need not comply with
the requirements of Tables 2 and 3.

NOTE

For gaskets, see also 5.4.
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~
\ i \
1 1
~
=
Y
IEC /1901/14
IEC 1900/14
Figure 2a — Cylindrical part and plane part Figure 2b - Cylindrical part only
Key
L=c+td(l, 1A, 1IB, IIC)
¢ 26,0mm (lIC)
> 3,0 mm (I, A, 1IB)
d =0,50 L (lIC)
f <1,0mm (I, 1A, IB, IIC)
1 interior of enclosure

Figure 2 — Spigot/joints

5.2.j Holes in joint surfaces
1

General

e a plane joint or the plane part or partial cylindrical surface (see 5.2.6) of a jo

interqupted by holes intended for th€) passage of threaded fasteners for assembling the

of a
than

a) 6
b) 8
c) 9

NOTE|

lameproof enclosure, the distance / to the edge of the hole shall be equal to or gr

mm when the width of joint L is less than 12,5 mm,
mm when the width-of joint L is equal to or greater than 12,5 mm but less than 25 m
mm when the width of joint L is equal to or greater than 25 mm.

The requirements for clearance holes of fasteners are specified in IEC 60079-0.

The distante"/ is determined as follows.

5.2.4.

The distance / is measured between each hole and the inside of the enclosure.

5.24

3 Flanged joints with holes inside the enclosure (see Figure 4)

The distance [/ is measured between each hole and the outside of the enclosure.

5.24

4 Spigot joints where, to the edges of the holes, the joint consists of a
cylindrical part and a plane part (see Figure 6)

The distance [ is defined as follows:

nt is
parts
cater

— the sum of the width « of the cylindrical part and the width » of the plane part, if fis less
than or equal to 1 mm and if the gap of the cylindrical part is less than or equal to 0,2 mm
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for electrical equipment of Groups | and IlA, 0,15 mm for electrical equipment of Group 1B,
or 0,1 mm for electrical equipment of Group |IC (reduced gap); or

— the width b of the plane part alone, if either of the above-mentioned conditions is not met.

|
Zlagan ‘
| I |
| 1 |

| NN HINEIR
T 0L
[ I
| ,
]
L L
IEC 1902/14 IEC 1903/14
Figure 3 — Holes in surfaces of flanged Figure 4 — Holes in surfaces of flangéed
joints, example 1 joints, example 2

T
N Rfﬁﬁ

l | i<0,20 mm (I,IIA
! k i<0,15 mm (IIB)
L i i<0,10 mm (IIC)
IEC 1904/14
IEC 1905/§4
Figure 5 — Holes in surfaces of flanged Figure 6 — Holes in surfaces

joints, example 3 of spigot joints, example 1
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IEC 1906/14 IEC 1907/14
Figure 7 — Holes in surfaces Figure 8 — Holes in surfaces
of spigot joints, example 2 of spigot joints, example 3
Key
1 interior of enclosure
5.2.4/5 Spigot joints where, to the edges of the holes, the joint'consists only of

The
wher

5.2.7)

Jistance [/ is the width of the plane part between thednside of the enclosure and a
e the hole is outside the enclosure (see Figure 7){.or between a hole and the outsi

the ejnclosure where the hole is inside the enclosure(see Figure 8).

5.2.5 Conical joints

Whe
surfa
unifo

e joints include conical surfaces, theswidth of the joint and the gap normal to the

rm through the conical part. For glectrical equipment of Group IIC, the cone angle

not exceed 5°.

NOTE| The cone angle is taken to be the angle between the major axis of the cone and the surface of the co

5.2.6 Joints with partial‘eylindrical surfaces (not permitted for Group IIC)

Ther
The

The
their
cylin

e shall be no intentional gap between the two parts (see Figure 9a).
vidth of thesaint shall comply with the requirements of Table 2.

Hiameters” of the cylindrical surfaces of the two parts forming the flameproof joint
tolerances, shall ensure compliance with the relevant requirements for the gap
irical joint as given in Table 2.

ces shall comply with the relevantwalues in Table 2 and Table 3. The gap shaz

he

plane part (see Figures 7 and 8), in so far as plane joints are permitted (see

hole,
de of

joint
Il be
shall

ne.

and
of a
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IEC 1908/14

Figure 9a — Example of a joint with partial cylindrical surfaces

T (24

Y>5T

Test length L
1,5

Y
T>1,25mm
a = 60°(+5°)
IEC 1909/14

Figure 9b — Example of serrated joint

Figure 9= Examples of joint constructions

5.2.7 Flanged joints for acetylene atmospheres

Flanged joints are only‘permitted for electrical equipment of Group IIC intended for uge in
explgsive gas atmospheres containing acetylene provided all of the following conditiong
met:
— ghpi<0/04 mm;

—  width(Z2> 9,5 mm; and

[ume < 500 cm3.

<

5.2.8 Serrated joints
Serrated joints need not comply with the requirements of Tables 2 and 3 but shall have

— at least five fully engaged serrations,
— a pitch greater than or equal to 1,25 mm, and

— an included angle of 60° (+ 5°).

Serrated joints shall-net only be used for-meving—parts joints that are fixed in place during
operation.
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Serrated joints shall satisfy the test requirements of 15.3, with a) the test gap, ig, between the
mating serrations as specified in 15.3, based on the manufacturer’s maximum constructional
gap, ic, and b) the test length reduced to Y/ 1,5.

If the manufacturer’s maximum constructional gap is different to that shown in Tables 2 or 3
for a flanged joint of the same length (determined by multiplying the pitch by the number of

serra

tions), the “conditions of use” requirements of 5.1 apply.

See Figure 9b.

5.2.9

A mu
direc

Multi
test
of th

For f
shall
the s

NOTE
requir

NOTE
8.1.3)

Multi -

fion not less than two times by 90° + 5°.

manufacturer’s specified design minimum lengths.

include the "X" suffix in accordance with the marking reqUirements of IEC 60079-(
pecific conditions of use listed on the certificate shall detail.one of the following:
mensions of the flameproof joints shall be detailed; ok

becific drawing referenced that details the dimensions of the flameproof joints; or

becific guidance noted to contact the original manufacturer for information or
mensions of the flameproof joints; or

becific indication that the flameproof joipts“are not intended to be repaired.

bments for the “X” marking.

Iti-step joint shall consist of not less than 3 adjacent segments where the path\changes

step joints need not comply with the requirements of Tables 2 or 3 buf)shall satisfly the
equirements of 15.3 with the test length of each segment reduced to hot' more than [(5 %

ameproof enclosures that incorporate multi-step joints, the eGUipment certificate number

and

the

1 IEC 60079-0 permits the use of an _advisory marking on the equipment as an alternative fpr the

2 Multi-step joints are distinct from\Jabyrinth joints on rotating shafts as addressed in this standar{ (see
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Table 2 — Minimum width of joint and maximum
gap for enclosures of Groups I, llIA and IIB

Maximum gap
mm
Minimum
Tvoe of ioint width of For a volume For a volume For a volume For a volume For a volume
yp J joint L cm? cm3 cm3 cm3 cm?
mm V<100 100 < V<500 500 < V<2000 [2000< V<5750 V>5750
o na fue | [ua s [ Juafus | [uaus | 1 [ua s
6 0,30 0,30 0,20 - - - - - - - - - - - -
Flanged’ Cyllnqucal n,l: n,'}l: n,’)n f\’zf\ f\’QR n,’)n n,:n f\’f\Q f\’f\Q n,nQ n!nQ ﬁ’ﬁQ 0’08 —
or spigof joints 12,5 0,40 0,30 0,20|0,40 0,30 0,20]|0,40 0,30 0,20(0,40 0,20 0,15(0,20]0,20 0,15
25 0,50 0,40 0,20)0,50 0,40 0,20|0,50 0,40 0,20]0,50 0,40 0,204 10,50]0,40 0,20
6 0,30 0,30 0,20| - - - - - - - - = - - -
9,5 0,35 0,30 0,20(0,35 0,30 0,20| - - - - + - - - -
o Sleeve | 155 1040 0,35 0,25[0,40 0,30 0,20 |0,40 0,30 0,20|0,40_.020 - |040020 -
Cylindrical | bearings
joints for 25 0,50 0,40 0,30|0,50 0,40 0,25]|0,50 0,40 0,25(0,50 0,40 0,20(0,50)0,40 0,20
haft
glands of 40 |0,60 0,50 0,400,60 0,50 0,30 0,60 0,50 0,30D,60 0,50 0,25|0,60|0,50 0,25
rotating 6 045 045 030 - - - | - -, Cs | - - - | - |- -
electrical
machines . 9,5 0,50 0,45 0,35(0,50 0,40 0,25| - — - — - - - - -
with: Rolling-
element 12,5 0,60 0,50 0,40|0,60 0,45 0,30|0,60 “0,45 0,30(0,60 0,30 0,20(0,60]0,30 0,20
beari
eanmnes 1 25 |0,75 0,60 045075 0,60 0,40 075 0,60 0,40|0,75 0,60 0,30 |0,75|0,60 0,30
40 0,80 0,75 0,60(0,80 0,75 0;45%0,80 0,75 0,45(0,80 0,75 0,40(0,80]0,75 0,40
NOTE Copstructional values rounded according to 1SO-34-@-80000-1 [3] should be taken into considerftion when

determining

NOTE In
2 000” colu
gap dimens
Specificallyj]
when volun
Class I, Div

the maximum gap.

his edition of IEC 60079-1, two new columnswwere introduced into Table 2 that subdivided the previous
mn into a “2 000 < ¥V < 5 750” column and &;j7 > 5 750” column. This subdivision was made to introduce maximum
ions for flanged, cylindrical or spigot joiats*with minimum width of joint Z of 9,5 mm where none existed
it introduced the values “0,08” for G@ups IIA and IIB when volume is “2 000 < V' < 5 750” and “0,08” fdr Group IIA
e is “V > 5 750”. These maximum gap values and the associated volume subdivisions are based on
sion 1 explosion-proof gap dimensions documented in ANSI/UL 1203 [4].

single “V >
previously.

historic US
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Table 3 — Minimum width of joint and maximum gap for Group IIC enclosures

Type of joint Minimum Maximum gap
width of mm
joint L
For a volume For a volume For a volume For a volume
mm 3 3 3 3
cm cm cm cm
V<100 100 < V<500 500 < V<2000 V> 2000
6 0,10 - - -
9,5 0,10 0,10 - -
Flanged joints?
15,8 0,10 0,10 0,04 -
25 0,10 0,10 0,04 U,0%
c>6 mm 12,5 0,15 0,15 0,15 -
Spigat b b b b
joints d>0,5L 25 0,18 0,18 0,18 0,18
(ZF')QWG L=c+d 40 0,20° 0,20° 0,20° 0,20°
a
<1 mm
6 0,10 - - -
9,5 0,10 0,10 & _
Cylinfrical joints
Spigqgt joints 12,5 0,15 0,15 0,15 -
Fi 2b
(Figure 2b) 25 0,15 0,15 0,15 0,15
40 0,20 0,20 0,20 0,20
6 0,15 - - -
Cylindrical joints for 95 0.15 015 _ _
shaft|glands of ’ ' ’
rotatipg electrical 12,5 0,25 0,25 0,25 -
machines with rolling
element bearings 25 0,25 0,25 0,25 0,25
40 0,30 0,30 0,30 0,30

Flanged joints are permitted for explosive mixtures of acetylene and air only in accordance with 5.2.7.
b Maximum gap of cylindrical part increased-to 0,20 mm if f < 0,5 mm.
M

aximum gap of cylindrical part increased to 0,25 mm if f < 0,5 mm.

NOTH The constructional values.rounded according to 1SO-34-8 80000-1 should be taken into considefation
when| determining the maximum gap!

5.3 | Threaded joints

Thregaded joints/shall comply with the requirements given in Tables 4 or 5.
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Table 4 — Cylindrical threaded joints

Pitch

Thread form and quality of fit

>0,7mm?

1 and ISO 965-3P

Medium or fine tolerance quality according to ISO 965-

Threads engaged >5

Depth of engagement

Volume < 100 cm3 > 5 mm

Volume >100 cm3 >8 mm

28  Where the pitch exceeds 2 mm, special manufacturing precautions may be necessary (for example, [more

nition which is prescribed in 15.3.

reads engaged) to ensure that the electrical equipment can pass the test for non-transmission of an-infernal

b Cllindrical threaded joints which do not conform with ISO 965-1 and 1SO 965-3 in respect of thread fofm or
quality of fit are permitted if the test for non-transmission of an internal ignition, prescribed.in 5.3, is papsed,
when the width of the threaded joint specified by the manufacturer is reduced by thecamount specified in
Thble 9.

Table 5 — Taper threaded joints 3 ¢

Threads provided on each part >5b

[

n

N s o

—h

y

ternal and external thread shall have the same nominal size.

ate-threaded-fittings—with-a-shoulderorinterruption Externakthreaded parts shall be provided with:

an effective thread length not less than the “L2” dimension; and

end of the-fitting thread.
brmale Internal threads shall gauge at “flush” to “2'turns large” using an L1 plug-gauge.

here the tapered threaded joint consists gf,both the internal and external threaded parts with at leas
Ily engaged threads, the requirements of\feotnote b in this table need not be applied.

hreads shall conform to the NPT requirements of ANSI/ASME_B1.20.1 and shall be made-up wrench [tight.

if a shoulder is provided, a length not less than the-YL4” dimension between the face of the shouldef and

t 4,5

NOTHE See Annex C for tapered thread regquirements applicable to flameproof entry devices.

5.4 | Gaskets (including O-rings)

If a gasket of compressible or elastic material is used, for example, to protect against the
ingrejss of moisture or dust or against leakage of a liquid, it shall be applied as a supplement,
that is to say neijther be taken into account in the determination of the width of the flameproof
joint hor interrupt it.

The Tasket shall then be mounted so that

a) the permissible gap and width of flanged joints or the plane part of a spigot joint are
maintained, and

b) the minimum width of joint of a cylindrical joint or the cylindrical part of a spigot joint are
maintained before and after compression.

These requirements do not apply to cable glands (see 13.4) or to joints which contain a
sealing gasket of metal or of a non-flammable compressible material with a metallic sheath.
Such a sealing gasket contributes to the explosion protection, and in this case the gap
between each surface of the plane part shall be measured after compression. The minimum
width of the cylindrical part shall be maintained before and after compression.

See Figures 10 to 16.
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IEC 1910/14
Figure 10 — lllustration of the
requirements concerning gaskets —
Example 1

IEC 1911/14
Figure 11 — lllustration of the
requirements concerning. gaskets +

Example 2

A
3

IEC 1912/14 IEC 1913/14
Figure 12 — lllustration of the Figure 13 — lllustration of the
requirements concerning gaskets — requirements concerning gaskets +
Example 3 Example 4
L _ L _
'\1 '\
2 1
3
IEC 1914/14 IEC 1915/14

Figure 14 — lllustration of the
requirements concerning gaskets —
Example 5

Figure 15 — lllustration of the
requirements concerning gaskets —
Example 6
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4

N QNN

% \
1

A
~ /

IEC 1916/14

Key
interior of enclosure
O-fing
gapket

A W N -

metallic or metal sheath gasket

Figure 16 — lllustration of the requirements concerning gaskets — Example 7

5.5 | Equipment using capillaries

The tapillaries shall either comply with the gap dimensions given in Table 2 or Table |3 for
cylingrical joints using 0 as the diameter of the inmer part, or when the capillaries d¢ not
confgrm to the gaps given in these tables, the eguipment shall be evaluated in accordance
with the test for non-transmission of an internal 4gnition given in 15.3.

6 $ealed joints

6.1 | Cemented joints
6.1.1 General

Partq of a flameproof enclosure may be cemented either directly into the wall of the enclgsure
so ag to form with the latter an inseparable assembly, or into a metallic frame such thgt the
assembly can be replaced as a unit without damaging the cement.

ibintwhich i&scamented does not fulfil the reauirements of lauca
pHA W HIS<E etecGoesS ROttt regtHrementsoi aHSE
h th

t

(]

Fon)
+n

L
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o
Q9
&P
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» Q

H
acted to the tharmal eandurance
ectegtothetheHna aRC

oot

g

o haat and
o—heataha

The fraterial, preparation, application, and curing conditions (such as time, temperature,|etc.)
of the cemeniing shall be included in documeniaiion prepared in accordance with
IEC 60079-0.

An unaltered sample of the cemented joint assembly representative of production shall be
used for evaluation and testing purposes.

A flameproof joint in accordance with Clause 5, which also incorporates cement, and which is
tested without the cement in accordance with 15.3, does not need to fulfill the requirements of
Clause 6.

6.1.2 Mechanical strength

Cemented joints are only-permitted intended to ensure the sealing of the flameproof enclosure
of which they form a part. Arrangements shall be made in the construction so that the
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mechanical strength of the assembly does not depend upon the adhe3|on of the cement alone.

— Supplemental mechanlcal means
of securmg the cemented joint shall not be defeated by the opening of doors or covers that
are intended to be opened during installation or maintenance.

Cemented joints shall be subjected to the following tests:

a) Two samples representative of production shall be subjected to an overpressure test with
water in accordance with 15.2.3.2. The test is considered satisfactory if blotting paper,
placed under each sample under test, is free from any trace of leakage.

b) Efther the same two samples from a) above, or a separate set of samples, shqll be

spibjected to the tests of enclosures in IEC 60079-0, as applicable. Subsequent,tq this
cpnditioning, the samples shall be subjected to an overpressure test witéf\w/atar in
apcordance with 15.2.3.2. The test is considered satisfactory if blotting ,Qﬁper, placed
uhder each sample under test, is free from any trace of leakage.

NOTE| The tests of enclosures in IEC 60079-0 permit the tests to be conducted on either a{\e’t of two samplgs or a
set of [four samples, with the difference being the number of tests conducted on each S/K fe.

If thgre is any leakage on the blotting paper as a result of the ter@ he samples from 6.1.2
b), then the cemented joint for one sample that leaks after b subjected to the tedts of
enclgsures and hydraulic pressure testing shall be subjected followmg tests:

— the flame erosion test in 19.4 but with no modlflcatlor’é\to the cemented joints of theg test
spmples, followed by

— the test for non-transmission in 15.3.2.1, or th t for non-transmission in 15.3.3.3 or
.3.3.4, as applicable for the eqmpment with no further modifications tg the
cegmented joints of the test sample.

—_

The ¢emented joint is judged satisfactory if@ test for non-transmission is satisfactory.

Rout|ne overpressure testing of cemeitgd joints (per Clause 16) shall be performed whenever
1,5 times or 3 times the reference wssure is necessary to comply with 6.1.2.

6.1.3  Width of cemente%:i)’Qgﬂts

enclqsure of volume V. | be

>3 ]:m if 14 @cm3

> 6 mm if Qﬁm3<Vﬁ1OOcm3
> 10 mmi% V> 100 cm3

6.2 @sed glass joints
6.2.1 General

The ghortest path through’.a cemented joint from the inside to the outside of a flameproof

Fused glass joints are glass-to-metal joints formed by the application of molten glass into a
metal frame that results in either a chemical or physical bond between the glass and the metal
frame.

6.2.2 Width of fused glass joints

The path through a fused glass joint from the inside to the outside of a flameproof enclosure
shall be > 3 mm.
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7

Operating rods

Where an operating rod passes through the wall of a flameproof enclosure, the following
requirements shall be met:

8

8.1

8.1.1 General

if the diameter of the operating rod exceeds the minimum width of the joint specified in
Tables 2 and 3, the width of the joint shall be at least equal to this diameter but without,
however, having to exceed 25 mm;

if the diametrical clearance is liable to be enlarged as a result of wear in normal service,
appropriate arrangements shall be made to facilitate a return to the original state, for
example, by means of a replaceable bushing. Alternatively, gap enlargement due to wear
nay be prevented by the use of bearings complying with Clause 8.

rd .Y

supplementary requirements for shafts and bearings

Joints of shafts

Flameproof joints of shafts of rotating electrical machines shall be.arranged so as not {o be

subjgct to wear in normal service.

The flameproof joint may be

8.1.2 Cylindrical joints

QO

cylindrical joint (see Figure 17),

QO

labyrinth joint (see Figure 18),
aljoint with a floating gland (see Figure 19).

Whete a cylindrical joint contains grooves for the retention of grease, the region containing
the drooves shall neither be taken into account when determining the width of a flameproof

joint por interrupt it (see Figure 17).

The minimum radial clearance™M (see Figure 20) of shafts of rotating electrical machines|shall

not be less than 0,05 mm.

8.1.3 Labyrinth joints

Labyfinth jointsSwhich do not comply with the requirements of Tables 2 and 3|[may
nevertheless be considered as complying with the requirements of this standard if the |tests

specffied in’€Ctauses 14 through 16 are satisfied.

The migimum radial clearance k (see Figure 20) of shafts of rotating electrical machines|shall
not be less than 0,05 mm.

8.1.4 Joints with floating glands

The determination of the maximum degree of float of the gland shall take account of the
clearance in the bearing and the permissible wear of the bearing as specified by the
manufacturer. The gland may move freely radially with the shaft and axially on the shaft but
the gland shall remain concentric with the shaft. A device shall prevent rotation of the gland
(see Figure 19).

Floating glands are not permitted for electrical equipment of Group IIC.
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Grooves for grease seals

. IEC 1917/14

Figure 17 — Example of cylindrical joint
for shaft of rotating electrical machine

IEC 1918/14

Figure 18 ~ Example of labyrinth joint
for shaft of rotating electrical machine

(TR A A
| - AAA &)

2 [

IEC 1919/14

Key
1 gap
2 stop to prevent rotation of gland

Figure 19 — Example of joint with floating gland
for shaft of rotating electrical machine
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Key
™ ™ - - k minimum radial clearance permissible*without
B D _ rubbing
m maximal radial clearance taking\k'into account
IEC 1920/14

D-d diametrical clearance

Figure 20 — Joints of shaft glands of rotating electrical machines

8.2 | Bearings

8.2.1 Sleeve bearings

additjon to the joint of the sleeve bearing itself and\shall have a width of joint at least equal to

A flareproof joint of a shaft gland associated with ‘a sleeve bearing shall be provided in
o}
the diameter of the shaft but not exceeding 25 miw.

If a gylindrical or labyrinth flameproof joint,is"used in a rotating electrical machine with sleeve
bearings, at least one face of the joint-shall be of non-sparking metal (for example, lefaded
brasg) whenever the air gap between“stator and rotor is greater than the minimum rdadial
clearpnce k (see Figure 20) specified by the manufacturer. The minimum thickness of the|non-
sparking metal shall be greater than the air gap.

Sleeye bearings are not permitted for rotating electrical machines of Group IIC.

8.2.2 Rolling-element bearings

In shiaft glands equipped with rolling-element bearings, the maximum radial clearance m|(see
Figui; 20) shall=not exceed two-thirds of the maximum gap permitted for such glangls in
Tablgs 2 and\3.

NOTE| 48/It is acknowledg

ed that, with assemblies, all parts will not exist in their worst case dimensions
aatmen “ Moy i and &

NOTE 2 It is not a requirement of this standard that the manufacturer’s m and k calculations be verified. Neither is
it a requirement of this standard that m and & be verified by measurement.

9 Light-transmitting parts

For light-transmitting parts of other than glass, the requirements in Clause 19 of this standard
apply.

NOTE Precautions—should-be-taken—so—that-the Mountings of light-transmitting parts, of any material-do—not
produce that produces internal mechanical stress in those parts, can result in failure of the light-transmitting part.
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10 Breathing and draining devices which form part of a flameproof enclosure

10.1 General

Breathing and draining devices shall incorporate permeable elements which can withstand the
pressure created by an internal explosion in the enclosure to which they are fitted, and which
shall prevent the transmission of the explosion to the explosive atmosphere surrounding the
enclosure.

They shall also withstand the dynamic effects of explosions within the flameproof enclosure
without permanent distortion or damage which would impair their flame-arresting properties.
They|are not intended to withstand continuous burning on their surfaces.

Thesg requirements apply equally to devices for the transmission of sound but do\not ¢over
devides for

—

glief of pressure in the event of internal explosion,

upe with pressure lines containing gas which is capable of formingJan explosive mixture
with air and is at a pressure in excess of 1,1 times atmospheric pressure.

10.2| Openings for breathing or draining

The ppenings for breathing or draining shall not be produced by deliberate enlargement of
gaps|of flanged joints.

NOTEl I fortechnical reasons— breathinagor draininag-devices have’to be pr
NO+E—Htortechnicatreasonsbreathiirg-or-aratiing-aevece s Aawe—to-dbePpi Shotha SO-conRstrdetea
L
=)

o
that tHev are not liable to become-inoperative-in-service {(for example because of the aceumulationof-dust orlpaint)
tAattf ROtHad too e+ rathve+H-Sserw {roF-exampiespbecadseortheac tHatHoh-o+ ot HHH-

Yt 1 t HoP

tHRH auSt Pa

NOTE| Environmental contaminants (such as from the accumulation of dust or paint) can cause breathinlg and
drainihg devices to become inoperative in service.

10.3| Composition limits

The ¢omposition limits of the materials used in the device shall be specified either directly or
by reference to an existing applicable specification.

The [elements of breathing( qr draining devices for use in an explosive gas atmosphere
contgining acetylene shall‘comprise not more than 60 % of copper by mass to limit acetylide
formation.

10.4| Dimensions

The dimensions of the breathing and draining devices and their component parts shdll be
specified.

10.5| Elements with measurable paths

Interstices and measurable lengths of path need not comply with the values given in Tables 2
and 3, provided that the elements pass the tests of Clauses 14 through 16.

Additional requirements for crimped ribbon elements and multiple screen elements are given
in Annex A.

10.6 Elements with non-measurable paths

Where the paths through the elements are not measurable (for example, sintered metal
elements), the element shall comply with the relevant requirements of Annex B.
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The elements are classified according to their density as well as their pore size in accordance
with the standard methods for the particular material and the particular manufacturing
methods (see Annex B).

10.7 Removable devices

10.7.1 General

If a device can be dismantled, it shall be designed to avoid reduction or enlargement\df the
openjngs during re-assembly.

10.72 Mounting arrangements of the elements
The breathing and draining elements shall be sintered, or fixed by other suitable methods|:

— elther directly into the enclosure to form an integral part of the englosure; or

— il a suitable mounting component, which is clamped or screwedyinto the enclosure sq that
itlis replaceable as a unit.

Alterpatively, the element can be mounted, for example press-fitted in accordance with %.2.1,
so ag to form a flameproof joint. In this case, the appropfiate requirements of Clause 5|shall
be applied, with the exception that the surface roughness of the element need not comply with
5.2.2 if the element arrangement passes the type testin Clauses 14 through 16.

If nepessary, a clamping ring or similar means“can be used to maintain the integrity gf the
enclgsure. The breathing or draining element-can be mounted

— efther from within, in which case thelaccessibility of screws and clamping ring sh3ll be
bssible only from the inside; or

©

— from outside the enclosure, in which case the fasteners shall comply with Clause 11.
10.8 | Mechanical strength

The device and its guard, if-any, shall, when mounted normally, pass the test for resistance to
impart of IEC 60079-0-

10.9 Breathing devices and draining devices when used as Ex components

10.94 Genenal

In addition)to 10.1 through 10.7 inclusive, the following requirements shall apply to breathing
and draining devices which are evaluated as Ex components.

10.9.2 Mounting arrangements of the elements and components

The breathing and draining elements shall be sintered or cemented in accordance with
Clause 6, or fixed by other methods into a suitable mounting part to form the mounting
component.

The mounting component is secured by clamping or by fasteners or screwed into the
enclosure as a replaceable unit complying with the relevant requirements of Clauses 5 and 6
and, where appropriate, Clause 11.
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10.9.3 Type tests for breathing and draining devices used as Ex components
10.9.3.1 General

Attachment of the sample device under test shall be made on the end of the test rig enclosure
in the same manner as it would normally be mounted on a flameproof enclosure. The test
shall be performed on the sample after the impact test of 10.8 and in accordance with
10.9.3.2 to 10.9.3.4.

NOoTE The impact test may be performed on the sample, separate from the test enclosure,
when it is mounted on a plate that forms the end part of the test rig enclosure.

For devices with non-measurable paths, the maximum bubble test pore size of the sszpIe
shall|be not less than 85 % of the specified maximum bubble test pore size. See B.4/:2:

L LLLig

af the
g—he

10.9.3.2 Thermal tests

10.9.3.2.1 General

After the bubble test in 10.9.3, breathing and draining devices as Ex components shall be
subjected to the thermal tests based on the maximum intended flameproof enclosure volume,
but no less than the volume of the test rig in Figure 21.

NOTE When using the test rig in Figure 21, the maximum volume-can-be-calculated-to-be is approximately 2,5 I.

Breathing and draining devices intended for multiple use in any single flameproof enclosure
shall be tested additionally with the enclosure.
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10.9.3.2.2 Test procedure

For enclosure volumes of less than or equal to 2,5 |, the test rig assembly with all four
sections, as shown in Figure 21, shall be used, and the test procedure shall be carried out as
follows:

a)

the position of the ignition source shall be at the enclosure inlet and 50 mm from the
inside of the end-plate housing the device and the results observed;

b) the test mixtures shall be as for 15.4.3.1, as appropriate;

c) the temperature of the external surface of the device shall be monitored during tests;

d) apy-device-shalbe-operated-asspecifiedbythemanufacturers—documentation—Aftereach
of five tests, the explosive mixture shall be maintained external to the device\for a
spfficient time to allow any continuous burning on the face of the device to become.evident,
fqr at least 10 min, so as to increase the temperature of the external surface of the device
of to make temperature transfer to the outer face possible; and
NPTE The temperature of the external surface after the 10 min test period is uséd”in determining the
tegmperature class in accordance with 10.9.3.3.3.

e) the tests shall be carried out five times for each gas mixture for-the"gas groups in which
the device is intended for use.

Base pection with: Section 1 Section 2 Sectiof,3 Section 4
L 174 500 ‘ 500 ‘ 500 ‘ 500 ‘
IG — 2340 (internal)

Key
TS

Exh.

PT

For
volumeishall be used, and the test procedure shall be carried out as follows:

1)
2)
3)

4)

;i B I I g

!

IG IG

Exh. t®75 (internal)
IEC 19231/14

test sample position
inlet

exhaust outlet
ignition source

pressure transducef

Figure 21 — Component test rig for breathing and draining devices

enclosure volumes of greater than 2,5 |, a representative enclosure of the intended

the test mixtures shall be as for 15.4.3.1, as appropriate;
the temperature of the external surface of the device shall be monitored during tests;

any device shall be operated as specified by the manufacturer's documentation. After
each of five tests, the explosive mixture shall be maintained external to the device for a
sufficient time to allow any continuous burning on the face of the device to become
evident, for at least 10 min, so as to increase the temperature of the external surface of
the device or to make temperature transfer to the outer face possible; and

the tests shall be carried out five times for each gas mixture for the gas groups in which
the device is intended for use.
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3.2.3 Acceptance criteria

2014

During the thermal tests, no flame transmission shall occur and no continuous burning shall
be observed. The device shall show no evidence of thermal or mechanical damage or

defor

mation which could affect its flame-arresting properties.

The measured external surface temperature rise of the device shall be multiplied by a safety
factor of 1,2 and added to the maximum service temperature of the device for the

deter

mination of the temperature class of the electrical equipment.

NOTE Breathlng and draining devices which fail any of the tests of 10.9 are excluded from evaluatlon as a

compq
are te

10.9.
10.9.

After|
illust
modi

10.9.

ettt UEVIL;E I'IUWEVCI tHey Hiay o WIICTI UDUU das dll IIIlUgIdI pdart UI d IIdIIIUpIUUI UIIL,IUDUIU PHoVIGe
Eted with the specific enclosure in accordance with 15.4.

3.3 Test for non-transmission of an internal ignition

3.3.1 General

H they

the bubble test in 10.9.3, this test shall be carried out on a standard test rig, as

ated in Figure 21, and made in accordance with 15.4.4, with theAfollowing additiong
fications.

3.3.2 Test procedure

The

a) af the inlet end; and

b) a

For
acco

The
timed

For b

non-measurable paths;‘the non-transmission test of 15.3.2 shall be applied.

For 4
test ¢

For 4

osition of the ignition source shall be as shown in Figure 21:

50 mm from the inside of the end-plate housing the device.

he purposes of the test, the test rig.-shall be assembled for each gas grou
dance with Figure 21, and have the following number of sections:

roup | and Group lIA: one section of test rig assembly;

roup IIB and Group IIC: four sections of test rig assembly.

and

p, in

jas mixture within the test(rig enclosure shall be ignited and the tests shall be madg five

at each ignition point.

reathing and drainifnig devices of Groups I, IIA and |IB having either measurable pat

reathing and draining devices of Group IIC with measurable paths, the non-transmi
f 15.3.3.and either 15.4.4.3.2 or 15.4.4.3.3 shall be applied.

hs or

5sion

40 A

reathing or draining devices of Group IIC with non-measurable paths, 15.4.4.3.2 (mefthod
3

A) or

10.9

4 L 4l DU =AY la ol IH ol
ro.5.9.9.0 (IMNTUiou D) olidilt VT appIicu.

.3.3.3  Acceptance criteria

During the test, no ignition shall be transmitted to the surrounding test chamber.

10.9.3.4 Test of the ability of the breathing and draining device to withstand pressure

10.9.

3.41 Test procedure

The reference test pressures in each gas group are

— Group | 1 200 kPa,
— Group IIA 1 350 kPa,
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— Group IIB 2 500 kPa,
— Group lIC 4 000 kPa.

For the purpose of the test, a thin flexible membrane is fitted over the inner surfaces of the
breathing and draining devices. The reference pressure shall be one of the relevant pressures
given above for the gas group for which the component is intended.

One of the following overpressure tests shall be applied:

— 1,5 times the reference pressure for a period of at least 10 s. Then each component shall
be submitted to a routine test; or

— 4|times the reference pressure for a period of at least 10 s. If this test is successfu|, the
nmlanufacturer is not required to apply the routine test to all future components of{hg t¢sted

type.
10.93.4.2 Acceptance criteria

After| the overpressure tests, the device shall show no permanent deformation or damage
affecting the type of protection.

10.9.4 Ex component certificate

The Ex component certificate shall-recerd-all include, in the, schédule of limitations, the dgtails
necepsary to properly select a breathing or draining device for attachment to a type t¢sted

flamgproof enclosure.-The-Ex—componentcertificateshall-show The schedule of limitgtions

shalllinclude, as a minimum, the following:

a) the maximum recorded surface~temperature obtained during the type test corrected to
4P °C, or to the higher marked ambient;

he aroup—ie A B o
a grodup;—+e—+ —HBE0 o

b) sprvice temperature range for non-metallic enclosures and non-metallic parfs of
enclosures;

c) the maximum permitted enclosure volume (based on the thermal test) if greater than 2,5 |;

d) li—addition,—the omponent—certificate—shallrequire a requirement that each Ex
cpmponent\or package of Ex components be accompanied by a copy of the certificate,
togetherwith the manufacturer’s declaration stating

—| compliance with the certificate conditions, and

—L_eonfirmation of the material, maximum bubble test pore size and minimum density,
where applicable; and

e) special mounting instructions, if any.

11 Fasteners, associated holes and blanking elements and openings

11.1 Fasteners accessible from the outside and necessary for the assembly of the parts of a
flameproof enclosure shall

— for Group |, be special fasteners complying with the requirements of IEC 60079-0, with the
head shrouded or provided in counter-bored holes or inherently protected by the
equipment construction,

— for Group Il, be special fasteners complying with the requirements of IEC 60079-0.
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NOTE For Group | applications, the intent behind requiring shrouding or counter-boring is to provide some basic
protection of the fastener head from impact.

11.2 Fasteners of plastic material or light alloys are not permitted.

11.3 In carrying out the type tests specified in Clause 15, the screws and nuts specified by
the manufacturer shall be used.

The property class of the screw or nut, or yield stress and type of the screw or nut, used
during testing shall be either:

— matked-onthe-eguipmentin-accordance-with-Fable—14—point 2) or
HHKBSE—OR1R gGHpA-8 R+ oA WHR——SB+ +-—p-oH—a04

— specified in the relevant certificate as a specific condition of use.

NOTE| See Annex F for additional informative details on mechanical properties for screws and nuts.

11.4| Studs shall comply with 11.3 and shall be securely fixed, i.e. they shall be welded or
rivetgd or permanently attached to the enclosure by another equally effectiveé.method.

11.5| Fasteners shall not pass through the walls of a flameproof enclosure unless they fqrm a
flamgproof joint with the wall and are non-detachable from the~enclosure, for example by
welding, riveting or an equally effective method.

11.6| In the case of holes for screws or studs which do ‘not pass through the walls of
flamegproof enclosures, the remaining thickness of the wall of the flameproof enclosure |shall
be aff least one-third of the nominal diameter of the screw or stud with a minimum of 3 mn.

11.7 When screws are fully tightened into blind~holes in enclosure walls, with no washer
fitted| at least one full thread shall remain free.at'the base of the hole.

Feqmtemenfes—eﬂ4—4—f-er—s¥uds— Openmgs other t an for entry dewces may be provided ih t
wall pf a flameproof enclosure fQf optional installation of devices such as pushbuttons. |f t
optiohal device is not instatléd in the resulting opening at the time of manufacturing, the
openjng shall be closed by a“device such that the flameproof properties of the enclosurg are
maintained.

NOTE| The thread forms.for these openings are not restricted to those specified for entry devices (see Clausge 13).

(o I
ot

B‘I'aﬂ‘i' H ! 4 I} 1 1 il A o
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11.9 Threaded doors or covers shall be additionally secured by means of a hexagon socket
set screw, or some equally effective method.

Inside y Outside

Inside N Outside

N Hexagon recess

& Shearable neck

Outside

Inside
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12 Materials and mechanical strength of enclosures — Materials inside the
enclosures

12.1 Flameproof enclosures shall withstand the relevant tests prescribed in Clauses 14
through 16.

12.2 When several flameproof enclosures are assembled together, the requirements of this
standard apply to each of them separately, and in particular to the partitions separating them
and to all the bushings and operating rods which pass through the partitions.

12.3 \VAVIhUII all UIIU:UOUIU bullta;llb OUVCIG: ;IItUIbUIIIIIIUII;bGt;IIy bUIIIpGItIIIUIItD, Ul VVhCI it iS
subd|vided because of the disposition of the internal parts, pressures and rates of-rise of
presgure greater than normal may be produced.

Suchf phenomena shall be precluded as far as possible by the construction. Ifuit'is impogsible
to ajoid these phenomena, the resulting higher stresses shall be taken into-account ip the
consfruction of the enclosure.

12.4| When cast iron is used, the material shall be not less than the~guality 150.

NOTE| Cast iron quality 150 is defined by ISO 185.

12.5| Liquids shall not be used in flameproof enclosures-when there is a risk of prodyicing
oxygen, or an explosive mixture, more hazardous than ‘that for which the enclosure| was
designed, by the decomposition of these liquids. They.may, however, be used if the enclgsure
passes the tests prescribed in Clauses 14 through 16 for the type of explosive mixture
prodliced; however, the surrounding explosive atmmosphere shall be appropriate to the group
for which the electrical equipment is constructed:

12.6| In flameproof enclosures of Group |, insulating materials subjected to eledtrical
stresges capable of causing arcs in air.ahd which result from rated currents of more than|16 A
(in gwitching equipment such as “eircuit-breakers, contactors, isolators) shall haye a
comparative tracking index equal teier greater than CTI 400 M.

NOTE| CTI is determined in accordance with IEC 60112.

However, if the above-mentioned insulating materials do not pass this test, they may be [used
if thdir volume is limjted to 1 % of the total volume of the empty enclosure or if a suitable
detegtion device enables the power supply to the enclosure to be disconnected, on the SJ:ppIy
side,|before possible decomposition of the insulating material leads to dangerous condifions.
The presence and effectiveness of such a device shall be verified.

12.7| Flameproof enclosures shall not be made of zinc, or made of zinc alloy of 80 % zipc or
grealler.

NOTE Zinc and zinc alloys tend to deteriorate rapidly (particularly tensile strength), especially in warm, moist air.
It is also considered more reactive than most other metals. As such, the restriction above was implemented.

12.8 In explosive gas atmospheres containing acetylene, enclosures of equipment and
enclosures of Ex components for external mounting, if constructed of copper or copper alloys:

— shall be coated with tin, nickel, or by other coatings; or

— shall have the maximum copper content of the alloy limited to 60 %.

Flameproof entry devices as defined in Annex C are not considered an enclosure surface
requiring coating or copper content restriction.

NOTE The restriction of the use of copper in acetylene atmospheres is due to the potential formation of acetylides
on the surface that can be ignited by friction or impact.
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13 Entries for flameproof enclosures

13.1 General

The flameproof properties of the enclosure are not altered if all entries meet the relevant
requirements given in this clause-tr—addition; and shall be one of the following:

internal metric-threaded-holes-in-the-enclosure-shall-have threads with a tolerance class of
6H or better according to ISO 965-1 and ISO 965-3, and any chamfer or undercut is
limited to a maximum depth of 2 mm from the external wall surface;

external metric threads with a threaded part of at least 8 mm in length and at least eight
fyll threads. If the thread is provided with an undercut, then a non-detachable and|non-
cpmpressible washer or equivalent device shall be fitted to ensure the requiredslendth of
thread engagement;

NOTE|1 The requirement for at least eight full threads is to ensure that at least five full threads*will be engaged

when fhe part is installed in a threaded entry — taking into account the presence of any chamféh of undercut.

irfternal NPT threads in accordance with Table 5;
ekternal NPT threads in accordance with Table 5; or
fqr Group | applications only, non-threaded joint in accordanceqwith 5.2.

NOTE|2 This requirement is not intended to apply to integral cable glands/r similar entry devices provided py the

manuffacturer as part of the enclosure.

13.2| Threaded holes

Thregded holes in enclosures to facilitate cable glahds or conduit entries shall have the

thredd type and size identified, for example M25 or1/2NPT. This may be accomplished b

= 3

arking of the specific thread type and siZze adjacent to the hole in accordance with Table
51

marking of the specific thread type and'size on the nameplate in accordance with Table 15,

entification of the specific thread type and size as part of the installation instruction

bcument, with a reference marking on the nameplate-{ia-textor1SO-symbel B3 Hfrom
bO-3864) in accordance with Table 15.

Hog

The manufacturer shall state'the following in the documents defining the electrical equipment:

a)
b)

the places where éntries can be fitted; and

the maximum permitted number of these entries.

Each| entry shall ' have no more than one thread adapter when an adapter is used. A blanhking

elempent shall-not be used with an adapter.

13.3 | ‘Won-threaded holes (for Group | only)

For Group | only, plain (non-threaded) holes to facilitate the installation of cable glands or
bushings shall state the following in the documents defining the electrical equipment:

a)
b)

c)

d)

minimum width of joint “L” and maximum gap for flanged, cylindrical or spigot joint;

mounting stud or bolt specifications (such as diameter, thread, tensile strength, length,
head type, torque) and position (such as pitch circle diameter and spacing);

keeper plate, and associated fastener(s), dimension requirements and position (such as
quantity, spacing of the holes to support the gland, diameter, coupling means);

minimum tensile strength requirement of materials, fasteners, etc. (based on equipment
reference pressure);

maximum and minimum thread engagement for the holes in the enclosure; and
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information that will relate the length of fasteners to thickness of the keeper plate under
the fastener head to ensure that the fasteners will have correct engagement and will allow

correct space at the bottom of holes in accordance with 11.7 where applicable.

Figure 22 provides an example of how the possible documentation could appear.

Materfal details and minimum tensile strength should be specified and may be tabulated in a materialg
elsewhere in the documentation. Drill hole depth of fastener holes, keeper platendetails (thickness, geo
tensilg strength), quantity and location of mounting fasteners should be provided!

13.4| Cable glands

Cabl¢ glands, whether integral or separate, shall mieet the requirements of this standarg
relevant requirements of Annex C and create, on:the enclosure, the joint widths and
presgribed in Clause 5.

Whe

Whete cable glands are separate;

a)

b)

c)

13.5| Conduit sealing devices

Max. bore dia.
Min. gland dia.
Nominal Max. Min. 12,5 min. W
entry size | bore dia. | gland dia. flamepath
508 5096 | 5056 t ot ES: .
—— T o T imreau
63,5 63,62 63,22 O-ring (opt.) engagement
76,2 76,35 75,95
953 | 9540 | 9500 Keep plate
108 108,10 107,70 M8 x 1,25 x 16 capscrew:
114,3 114,50 114,10 M8 x 2 I’ washer (opt.)

IEC” 1922/14

Figure 22 — Example of possible documgntation

threaded Ex cable glands\and non-threaded Ex cable glands (for Group | only) c3g
evaluated as equipment~Such cable glands do not have to be submitted to the teg
16.1, nor to the routine test of Clause 16;

other cable glands.can only be evaluated as an Ex component; and

spfficient inforfmation shall be provided in the documentation to facilitate the mounti
hples according to 13.2 0r13.3, as applicable.

table
metry,

, the
gaps

e cable glands are integral with the enclosure or specific to the enclosure, they shall be
tested as part of the enclosure concerned.

n be
ts of

ng in

13.5.1. < Conduit sealing devices, whether integral or separate, shall meet the requiremerpts of
this standard, the requiremenis of C.Z.T.Z and C.3.1T.Z with "conduit sealing device"
substituted for "cable gland" and create, on the enclosure, the joint widths and gaps
prescribed in Clause 5.

NOTE As such constructions preclude reuse, the requirement of C.2.1.2 that a conduit sealing device be capable
of being fitted and removed without disturbing the compound seal after the specified curing period of the compound

should-netapply cannot be applied.

Where conduit sealing devices are integral with the enclosure or specific to the enclosure,
they shall be tested as part of the enclosure concerned.

Where conduit sealing devices are separate:
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threaded Ex conduit sealing devices can be evaluated as equipment. Such conduit sealing
devices do not have to be submitted to the tests of 15.2, nor to the routine test of
Clause 16;

other conduit sealing devices can only be evaluated as an Ex component; and

sufficient information shall be provided in the documentation to facilitate the installation in
holes according to 13.2.

13.5.2 Conduit entries are permitted only for electrical equipment of Group II.

13.5.3 A sealing device such as a stopping box with setting compound shall be provided,

eith
sati

= + £ S-RA-a- £ el oo diotal P=Y h niranca arato. Lt h ”
C aS— part O o rmarmcpPpToUT OO TOSUT S O i oUTatoTy at oo o arcC— o TrcTotoT— It Sha

sfy the type test for sealing prescribed in Annex C. An evaluated sealing device~-may be

applied by the installer or user of the equipment according to instructions provided-/by the

manyfacturer of the equipment.

NOTE| A sealing device is considered as fitted immediately at the entrance of the flamepro6f|enclosure when the

devicqg is fixed to the enclosure either directly or through an accessory necessary for couplihg.

The pealing compound(s) and method(s) of application shall be spécified in the certificate

eith
box

el of the stopping box or of the complete flameproof equipment:Fhe part of the stopping
between the sealing compound and the flameproof enclosure shall be treated jas a

flamgproof enclosure, i.e. the joints shall comply with Clause\5 and the assembly sh3ll be

sub

nfitted to the tests for non-transmission of15.3.

The [distance from the face of the seal closest tolthe enclosure (or intended end-use

enc

Igsure), and the outside wall of the enclosure (arjintended end-use enclosure) shall e as

small| as practical, but in no case more than the size of the conduit or 50 mm, whichever is the

lessqr.

13.6| Plugs and sockets and cable couplers

13.61 If attached on a flameproof efi¢losure plugs and sockets shall be constructed and
mounted so that they do not alter the flameproof properties of the enclosure on which thely are

mounted, even when the two parts of the plugs and sockets are separated.

13.6.2 The widths and the_gaps of the flameproof joints (see Clause 5) of the flameproof

enc

Igsures of plugs and sockets and cable couplers shall be determined by the volume which

exists at the moment pfiseparation of the contacts other than those for earthing or bondipg or

thosg which are parts of circuits complying with IEC 60079-11.

13.63 For plags and sockets and cable couplers, the flameproof properties of the enclgsure

sha
cab

Illbe maintained in the event of an internal explosion, both when the plugs and sockets or
Ig couplers are connected together and at the moment of separation of the contacts, pther

than |those for earthing or bonding or those which are parts of circuits complying| with

IEC ¢0079-11.

13.6.4 If not connected to an interlocking switch which ensures a time delay between
switching of the load and disconnecting the plug and socket, the plug and socket shall remain
flameproof during the arc-quenching period while opening a test circuit of the rated voltage

and
0,6,

rated current. For a.c. circuits, the test circuit power factor shall be less than or equal to
unless the equipment is marked for resistive loads only.

13.6.5 The requirements of 13.6.2 through 13.6.4 inclusive do not apply to plugs and
sockets or to cable couplers fixed together by means of special fasteners conforming to 11.1

and

which bear a marking in accordance with Table 14, point b).
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13.7 Bushings

Bushings, whether integral or separate, shall meet the requirements of this standard, the
relevant requirements of Annex C and create, on the enclosure, the joint widths and gaps
prescribed in Clause 5.

Where bushings are integral with the enclosure or specific to the enclosure, they shall be
tested as part of the enclosure concerned.

Where bushings are separate:

a)

b)
c)

13.8| Blanking elements

If, at|the determination of the manufacturer, entries provided in a flameproof enclosure ar
intended to always be used, they shall be closed by Ex equipment or Ex component bla
elemgnts so that the flameproof properties of the enclosure.aré/maintained.

Ex Efuipment or component blanking elements shall cemiply with Annex C.

Ex cogmponent blanking elements are only suitable\when specified as part of the Ex equip
certifjcate.

A blanking element shall not be used with.a thread adapter.

Suffigient information shall be provided in the documentation to facilitate the mounti
holeq according to 13.2 or 13.3, as‘\applicable.

14 Verification and tests

The requirements of (IEC 60079-0 concerning verification and testing are, for the tyy
protection flameproof/enclosure “d”, supplemented by the following requirements.

The determimation of the maximum surface temperature specified in IEC 60079-0 shd
made under-the conditions defined in Table 6 of this standard.

tTreaaea EX bushings for Group T or 11, and non-threaded EX bushings for Group I, Ca
evaluated as equipment. Such bushings do not have to be submitted to the tests of
or to the routine test of Clause 16;

ther bushings can only be evaluated as an Ex component; and

n
0
spifficient information shall be provided in the documentation to facilitaté) the mounti
hples according to 13.2 or13.3, as applicable.

ng in

e not

hking

ment
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Il be
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Table 6 — Conditions for the determination of maximum surface temperature

Type of electrical equipment | Test-veoltage Overload or-fault malfunction conditions

Luminaires (without ballast) Y,+10-% None
Y+40-% (U, +10%

Luminaires with electro-

magnetic ballasts Rectifier effect simulated by diode®
: ° As specified by the applicable standard for industrial
Luminaires with electronic Y,+10-% equipment
ballasts
Motors U +109%" [None
Residtors Y,+10-% None
Electfomagnets Ll et U, and worst-case air-gap

U, +10-% As specified by the applicable standard for industrial

Othet equipment equipment

NOTE For test voltage and current parameters, see the maximum surface temperature requiremenits in
IEC 40079-0.

15 Type tests

15.1| General

The {ype tests shall be carried\out in the following sequence-en-one-of- the-samples-whicl-has
Loohlosioetod e e foste et nneles e Lo secopdones il 20 CO0T 000

a) determination of the 'explosion pressure (reference pressure) in accordance with 15.2|2 on
ohe sample thdt jmay or may not have been subjected to the tests of enclosur¢s in
accordance with-I[EC 60079-0;

b) oyerpressuré test in accordance with 15.2.3 on one of the samples which has [peen
stibjectgd o the tests of enclosures in accordance with IEC 60079-0; and

c) tgst/fer non-transmission of an internal ignition in accordance with 15.3 on one sgmple
thathay or may not have been subjected to the tests of enclosures in accordance| with
I[EC 60079-0 and may or may not have been subjected to the test from b) above.

For non-metallic enclosures or non-metallic parts of enclosures, the test sequence above is
modified by the requirements for non-metallic enclosures and non-metallic parts of enclosures
in this standard.

Testing may deviate from this sequence in that the static or dynamic overpressure test may
be carried out either after the test for non-transmission of an internal ignition or on another
sample which has also been subjected to those other tests affecting mechanical strength
already applied to the first sample. In no case, after the overpressure test, shall the joints of
the enclosure have suffered a permanent deformation nor shall the enclosure have suffered
any damage affecting the type of protection.
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The enclosure shall, in general, be tested with all the enclosed equipment in place. However,

this

If a

may be replaced by equivalent models.

n enclosure is designed to take different types of equipment and components, with the

detailed mounting arrangements declared by the manufacturer, the enclosure may be tested
empty, provided that this is the most severe condition for explosion pressure development,
and that compliance with the other safety requirements of IEC 60079-0 can be confirmed.

If the enclosure is designed so that it can be used in the absence of part of the enclosed
equipment, the tests shall be made under the conditions considered to be the most severe. In
both cases, the certificate shall indicate the types of enclosed equipment permitted and their

mounting arrangements.

Jointg of removable parts of flameproof enclosures shall be tested in the worst-casé.assgmbly

con

15.2| Tests of ability of the enclosure to withstand pressure

15.21 General

djtions.

The pbject of these tests is to verify that the enclosure can withstand the pressure ¢f an

interpal explosion.

The ¢nclosure shall be subjected to tests in accordance with 15.2.2 and 15.2.3.

The fests are considered satisfactory if the enclosure suffers no permanent deformatipn or
damgge-affecting invalidating the type of protection. In addition, the joints shall in no place

have|been permanently enlarged.

15.22 Determination of explosion pressure (reference pressure)

15.22.1 General

The feference pressure is the highest value of the maximum smoothed pressure, relatiye to
atmogpheric pressure, observed during these tests. For smoothing, a low-pass filter with a

3 dB|point of 5 kHz £ 0.5 kHz_shall be used.

For

reference pressure shall be determined by one of the following methods.

plectrical equipnmient intended for use at an ambient temperature below —-20 °C} the

Fpr all electrical equipment, the reference pressure shall be determined at a temperature
npt higher than the minimum ambient temperature.

Fpr all"electrical equipment, the reference pressure shall be determined at normal ampient
tgmiperature using the defined test mixture(s), but at increased pressure. The absjolute
pEe e re—te FrH e—P)—i be-ecateutated-by-thefolowingformula; JSing

Ta, min in °C:
P = 100[293 / (Ta. mn + 273)] kPa

For electrical equipment other than rotating electrical machines (such as electric motors,
generators and tachometers) that involve simple internal geometry (see Annex D) with an
enclosure volume not exceeding 3 I, when empty, such that pressure-piling is not
considered likely, the reference pressure shall be determined at normal ambient
temperature using the defined test mixture(s), but is to be assumed to have a reference
pressure increased by the “test factors for reduced ambient conditions” given in Table 7.

For electrical equipment other than rotating electrical machines (such as electric motors,
generators and tachometers) that involve simple internal geometry (see Annex D) with an
enclosure volume not exceeding 10 |, when empty, such that pressure piling is not
considered likely, the reference pressure shall be determined at normal ambient
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temperature using the defined test mixture(s), but is to be assumed to have a reference
pressure increased by the “test factors for reduced ambient conditions” given in Table 7.
Under this alternative, the test pressure for the overpressure type test in 15.2.3.2 shall be

4

times the increased reference pressure. The 1,5 times routine test is not permitted.

Table 7 — Test factors for reduced ambient conditions

Minimum ambient temperature Test factor
°C

> -20 (see Note) 1,0

> -30 1,37

>-40 1,45

>-50 1,53

> -60 1,62

NOT

Cong
subs

F  This covers equipment designed for the standard ambient temperature range specified,in IEC 60079

ideration should be given to applications in which the temperature inside the flameproof enclosure mg
tantially lower than the rated ambient temperature.

0.

y be

15.2,
meas

The
contd
may
maxi

The
test.
are |
highg
fitted

The

creafe significant turbujehce that may result in an increase in reference pressure shs

cons

The

air amd at atmospheric pressure, are as follows:

- €

2.2 Each test consists of igniting an explosive mixiure inside the enclosure
uring the pressure developed by the explosion.

mixture shall be ignited by one or more ignition{Sources. However, when the enclq
ins a device which produces sparks capable ofdgniting the explosive mixture, this d

mum power for which the device is designed.)

bressure developed during the explosion shall be determined and recorded during
[The locations of the ignition sourceés as well as those of the pressure recording de
pft to the discretion of the testingilaboratory to find the combination which produce

to the enclosure under test:

continuous effects of- dévices inside enclosures, such as rotating devices, which

dered. See alsg(15.2.2.3.

number of tests to be made and the explosive mixture to be used, in volumetric ratig

ectrical equipment of Group I: three tests with (9,8 + 0,5) % methane;

and

sure
pvice

be used to produce the explosion. (It is nevertheless not necessary to producg the

each
vices
5 the

st pressure. When detachable.gaskets are provided by the manufacturer, these shall be

can
Il be

with

- €

ectrical equipment of Group lIA: three tests with (4.6 + 0.3) % propane:

— electrical equipment of Group IIB: three tests with (8 £ 0,5) % ethylene;

— electrical equipment of Group IIC:-three five tests with (14 £ 1) % acetylene and-three five
tests with (31 + 1) % hydrogen.

15.2.2.3 Rotating electrical machines shall be tested at rest and running. When they are
tested running, they may be driven either by their own source of power or by an auxiliary
motor. The minimum test speed shall be at least 90 % of the maximum rated speed of the
machine.

NOTE

If the motor is intended to be converter driven, manufacturer specified rated speed often covers both
present and future converter applications.

All motors shall be tested with at least two transducers, with one located in the end-turn area
at each end of the motor. Ignition shall be initiated at each end of the motor, in turn, with the
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motor both at rest and running. This will result in at least four series of tests. If a termination
compartment is provided that is interconnected to the motor and is not sealed, a three
transducer setup and additional test series is to be considered.

15.2.2.4

For Group IIB, in cases where pressure piling may occur during the test of

flameproof enclosures, the tests shall be made at least five times with each gas of 15.2.2.2 for
the applicable gas group. Afterwards they shall be repeated at least five times with a mixture
of (24 + 1) % hydrogen/methane (85/15).

[}
+

NOTE[R2 1 The need to conduct this repeat testing is based on the principles that (1) when pressure piling
involved, ethylene will result in worst case representative pressures, and (2) when pressure pjling)is involved

not. T
(24 +

NOTE
tests i
is les
referri
maxin
press
as sh
wavef

herefore, under this premise, when pressure piling is an issue, the additional testinglwith the mixt
) % hydrogen/methane (85/15) is included.

2 There is presumption of pressure-piling when either (1) the pressure values ‘obtained during a se
hvolving the same configuration, deviate from one to another by a factor of X157 or (2) the pressure ris
than 5 ms. Two graphs are provided below for guidance on how to cd@pnsider pressure rise time.
hg to these two graphs below, the pressure rise time is based on, they elapsed time at the point
um rate of rise of the pressure. This is normally the elapsed time héieen 10 % and 90 % of the ma
re. Actual waveforms sometimes exhibit a more regular shape as¢shoWwn in Figure 23, or an irregular
wn in Figure 24. When determining the pressure rise time, a plateau such as shown at the beginning
brm in Figure 24 is excluded.

Maximum rate of rise {

Explosion pressure curve

Pressure

Time
/|" Pressure rise time =

IEC 1923/14

Figure 23 — Example of a regular shaped waveform

is not
it will
ure of

ies of
E time
When
bf the
imum
shape
of the

—n 100 %

0%

Pressure rise time — P —
! ' IEC 1924/14

Figure 24 — Example of an irregular shaped waveform


https://iecnorm.com/api/?name=c9782d49ef794567567b96b8f7625141

IEC 60079-1:2014 RLV © IEC 2014 - 55—

15.2.2.5 Electrical equipment-intended-to-be-used-in marked for a single-specified gas-may
be-tested shall be subjected to at least five explosion tests with the mixture of that gas with
air at atmospheric pressure that gives the highest explosion pressure. Such electrical
equipment shall then be evaluated not for the corresponding equipment group but only for the

single gas considered.-Therestrictionof use-shall be-indicated-accordingly—as-specified-in
292 item-e)of IEC 80079-0-

NOTE A series of tests over the flammable range is used to determine the mixture with air that gives the highest
explosion pressure.

Where exclusion of a specific gas or gases is required,-the—eguipment-shall-be-marked“X"in
rdance with 29 2 iteam i) of 1IEC 60079-0_and specified on the certificate

accol > > the certificate

number shall include the "X" suffix in accordance with the marking requiremenis of

IEC §0079-0 and the specific conditions of use listed on the certificate shall detail this

exclysion.

Double marking can be applied for a specific gas and for the next lowest groap-to the group of

this gas (for example, 1IB + H»), if the enclosure has been submitted not bnly to the tesis for

the specific gas, but also to those necessary for the lower group.

15.2;3 Overpressure test

15.23.1 General

This |test shall be made using either of the following methods, which are considereld as

equivalent.

Eor lectrical eauinment intended for 1ee at a3 amhient tamnaraturae helow 20 °Cl _the

! AL Akl S LA LT e AR e A\ .“-" rpYraturs V“'T"'." =Y .‘-"V

By—ARtera pe ation o—hot-decrease gh ah at—o emperature—the—overpressure

test may be conducted at normal room-ambient.

15.23.2 Overpressure test — First method (static)

The nelative pressure applied-shall be

— 1|5 times the reference pressure; or

— 4|times the reference pressure for enclosures not subject to routine overpressure testing;
ot

— 3|times the.keference pressure for enclosure where the routine overpressure testipg is
réplaced py<a batch test (see16.6); or

— af the-pressures given in Table 8, when reference pressure determination has peen
impraeticable due to the small size of the equipment.

Table 8 — Relative pressures for small equipment

Volume Group Pressure?
cm3 kPa
<10 I, HA, 11B, lIC 1 000
>10 | 1 000
>10 A, 11B 1 500
>10 Ic 2 000
2 For equipment intended for use at an ambient temperature below -20 °C, the above pressures shall be
increased by the appropriate test factors noted in Table 7.

The period of application of the pressure shall be at least 10 s.
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The test is performed once on each sample, as applicable.

The overpressure test shall be considered satisfactory if the test result is in compliance with
15.2.1 and if there is no leakage through the walls of the enclosure.

NOTE A non-compressible hydraulic media is normally used for these tests. If a compressible media such as air
or inert gas is used, failure of the enclosure can result in personal injury or property damage.

15.2.3.3 Overpressure test — Second method (dynamic)

The dynamic tests shall be carried out in such a way that the maximum pressure to which the

1 bi tod-is-1 5 i th f
enclgsure-is-subjescted-is1-5-timesthe reference pressure-

When the test is carried out with mixtures specified in 15.2.2.2, these may be precomprgssed
to prpduce an explosion pressure of 1,5 times the reference pressure.

The {est shall be made once only, except for electrical equipment of Group {IG for which jeach
test ghall be made three times with each gas.

NOTE| If there is a product with inter-connected chambers, the intent is not peséessarily that one ignition be
initiatgd in each compartment. Tests are conducted for each of the configuratigns-considered necessary. A high
pressyre in a compartment may reduce the likelihood of propagation, while a low, pfessure may increase it.

The pverpressure test shall be considered satisfactory if thé test result is in compliance
with15.2.1.

15.3 | Test for non-transmission of an internal igqition
15.3/1 General

GasKets (see 5.4) shall be removed. Whilexsome grease may remain, excessive grease |shall
be removed (see 5.1). The enclosure is placed in a test chamber. The same explosive mixture
is intfoduced into the enclosure and thed4ést chamber at-atmospheric the same pressure.

The [flamepath lengths (engagemeént) of threaded joints of the test specimen(s) shall be
redu¢ed according to Table 9.

The :Ilamepath lengths ofispigot, cylindrical and flanged joints of the test specimen(s) shalll not
be greater than 115 %-efthe minimum length(s) stated by the manufacturer.

Flanged gaps of.spigot joints, where the width of the joint L consists only of a cylindrica| part
(see [Figure 2b)*shall be enlarged to values of not less than 1 mm for Groups | and IIA, not
less than 0,5.mm for Group IIB and not less than 0,3 mm for Group IIC.

NoTEL-Gap requirements for the test specimen(s) are included in 15.3.2 (for Groups |, IIA and
[1B) anmd-im15-3-3({for GroupHEC:

For equipment with flamepaths other than threaded joints, and intended for use at an ambient
temperature above 60 °C, the non-transmission tests shall be conducted under one of the
following conditions:

— at a temperature not less than the specified maximum ambient temperature; or

— at normal ambient temperature using the defined test mixture at increased pressure
according to the factors in Table 10; or

— at normal atmospheric pressure and temperature, but with the test gap ig increased by the
factors noted in Table 10.

If enclosures are constructed from different materials with different temperature coefficients,
and if this has an influence on the gap dimensions (e.g. in case of a glass window forming a
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cylindrical gap with a metallic frame), one of the following shall apply for the flame
transmission test:

— the calculated maximum gap, icr, taking into account the maximum constructional gap at
20 °C and the gap enlargement at specified maximum ambient temperature, T, 5, shall
be verified by increasing the test gap i; to at least 90 % of the calculated maximum gap at

Ta,max; or

— the calculated maximum gap icr, taking into account the maximum constructional gap at
20 °C and the gap enlargement at specified maximum ambient temperature T, .4, shall
be verified by using the defined test mixture at increased pressure according to the
formula

Py = (icr/ig)x(0,9)

Table 9 — Reduction in length of a threaded joint for non-transmission test

Reduction in length by
Groups |, IlA and IIB Group lIC
Type of threaded joint 15.3.2 15.3.3
15.3.2.1 15.3.2.2 15.3.3.2 15.3.3{3 or
15.3.3.4

Cylinfrical, complying with ISO 965-1 and ISO 965-3
in regpect of thread form and medium or better No reduction | No«&duction | No reduction | No redulction
qualify of fit
Cylinfrical,-with-larger tolerances than permitted
above not complying with ISO 965-1 and ISO 965-3 1/3 1/2 1/2 1/3
in regpect of thread form or quality of fit
NPT No réduction | No reduction | No reduction | No redulction
NOTHE Eor tanered threaads the ioint should bhe testedadith the minimum handtiaht enasaement nermitted Hv tha
Plob—me e e e e s el D e el e L e R R e e
threafd standard at the extremes of tolerances.

Table 10 — Test factors to increase pressure or test gap (ig)

Tlemperature Group. | Group IIA Group IIB Group lIC
up to 12,5 %(CHy/H, 55 % H, 37 % H, 27,5 % H,
°C 7,5 % C,H,
60 1,00 1,00 1,00 450 1,00
70 1,06 1,05 1,04 167 1,11
80 1,07 1,06 1,05 476 1,13
90 1,08 1,07 1,06 +73 1,15
100 1,09 1,08 1,06 474 1,16
110 1,10 1,09 1,07 771,18
120 1,11 1,170 1,08 80 1,20
125 1,12 1,11 1,09 483 1,22

For Group IIC, test factors per 15.3.3 are also required to be introduced into the test pressure
or test gap in addition to the test factors above.

Electrical equipment marked for a single gas shall be subjected to non-transmission tests
based on the corresponding equipment group for the single gas considered.
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If tested at a distance less than that indicated in Table 11, this equipment shall have the
minimum distance of obstructions specified on the certificate. Also, the equipment may be
marked in accordance with Table 15.

Table 11 — Minimum distance of obstructions from flameproof “d” flange openings

Gas group Minimum distance
mm
A 10
1B 30
T 20

NOTE IEC 60079-14 limits the installation of equipment employing type of protection “d” that intQrpofates
flanded (flat) joints. Specifically, the flanged joints of such equipment are not permitted to be installed=closr to
solid|objects that are not part of the equipment, than the dimensions shown in Table 11, unless thexequipmgnt is
so tgsted.

NOTE| For other than simple geometries, multiple test configurations are employed to/coafirm non-transmiss|on.
15.3.2 Electrical equipment of Groups I, IIA and IIB

15.32.1 The gaps ig of the enclosure shall be at least €qual to 90 % of the maximum
consfructional gap ic as specified in the manufacturer's drawings (0,9 ic <ig <ic).

The explosive mixtures to be used, in volumetric ratioywith air and at atmospheric prespgure,

are gs follows:
electrical equipment of Group I: (12,5 + 0,5)% methane-hydrogen [(58 + 1) % methane
aphd (42 + 1) % hydrogen] (MESG = 0,8 mn®);

electrical equipment of Group IlA: (55%.0,5) % hydrogen (MESG = 0,65 mm);
electrical equipment of Group 1IB: (37 + 0,5) % hydrogen (MESG = 0,35 mm);

NOTE| The explosive mixtures chosen forthis test ensure that the joints prevent the transmission of an irternal
ignitiop, with a known margin of safety~This margin of safety, X, is the ratio of the maximum experimental safe gap
of the|representative gas of the group.concerned to the maximum experimental safe gap of the chosen test gas.

— electrical equipment 6f Group I: K= 114 =142 (methane);
: : 0,92
— electrical equipment of Group IlA: K :ﬁ:1,42 (propane);
: . 0,65
— electricabequipment of Group IIB: K :E:ws (ethylene).
Alterhativehy——th ps—ef—=a speeimen—do—notfulfiltheabovercondition,—one—of the

aly o
\.lly \>2
following methods m ternal ignition:

— a gas/air mixture with a smaller MESG value as given in Table 12:
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Table 12 — Gas/air mixtures

Group ig lic Mixture
>0,75 (55 £ 0,5) % hydrogen
Group |
>0,6 (50 £ 0,5) % hydrogen
>0,75 (50 £ 0,5) % hydrogen
Group I1A
>0,6 (45 £ 0,5) % hydrogen
(28 £ 1,0) % hydrogen
>0,75
Group B (28 1,07 % hydrogen
>0,6
at 140 kPa absolute pressure

wherp Py is the precompression factor.

15.3.2.2 If enclosures of Groups IIA and IIB could be destroyed or damaged by the

in 15
valusg
elect
used
presg

D

- €

15.3.2.3 The test in 15.3.2.1 ,00715.3.2.2 shall be made five times taking each
configuration into consideration:;The test result is considered satisfactory if the ignition i
transmitted to the test champer-.

15.3.3 Electrical equipment of Group IIC
15.3.3.1 General
The-dellowing-ethods tests in 15.3.3.2, 15.3.3.3 or 15.3.3.4 can be used for this test, an

cons

NOTE|

of 90 8

recompression of the normal test mixtures according to the following formula:

rical equipment and 1,85 for Group IIB electricalequipment. The explosive mixtures

lE

3.2.1, it is permitted that the test be made by increasing the gaps above the max
s specified by the manufacturer. The enlargement factor of the gap is 1,42 for Groud

in the enclosure and in the test chamber, innvolumetric ratio with air and at atmosp
ure, are as follows:

ectrical equipment of Group IIA: (4,2 + 0,1) % propane; or

ectrical equipment of Group IIB: (6,5 £ 0,5) % ethylene.

dered satisfactory if the ignition is not transmitted to the test chamber.

test
mum
p IIA
o be
heric

test
5 not

0 are

eqawaten#ﬁashmn or by mcreasmg the oxygen of the test mlxture

15.3.

3.2 First method — Testing by increased test gap

All gaps of joints other than threaded joints shall be increased to the value

1,35ic<ig<1,5ic

with a minimum of 0,1 mm for flanged joints

where

ig is

the test gap;

ic is the maximum constructional gap, as specified on the manufacturer's drawings.

The%kand%eeeﬂd methods below are equwalent in thelr factors of safety 1, 5 and the mlnlmum te
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The following explosive mixtures, in volumetric ratio with air and at atmospheric pressure,-are
to shall be used in the enclosure and in the test chamber:

a) (27,5 1,5) % hydrogen, and
b) (7,5 + 1) % acetylene.
Five tests taking each test configuration into consideration shall be made with each mixture. If

the equipment is intended for use solely with hydrogen or solely with acetylene, the tests shall
be made only with the corresponding gas mixture.

NOTE When preparing a test sample employing a cylindrical joint of a shaft gland for a rotating machine with
roller fTement bearmgs, the test gap it Is based on the diametrical clearance from Table Z or Table 3, and rjot the
radial clearance of 8.2.2.

15.3.3.3 Second method — Testing by increased pressure
The ¢nclosure shall be tested with a test gap ir according to the following formula:
0,9ic<ig<ic

The enclosure and the test chamber are filled with one of the gas-mixtures specified fgr the
first method at a pressure equal to 1,5 times atmospheric pressureé;

The fest shall be carried out five times with each explosive mixtdre.

Alterpatively, if the gaps of a test specimen do not fulfil the above condition, the follqwing
methpd may be used.

Precpmpression of the normal test mixtures according to the following formula:

B=-C x 1,35
IE
wherg Py is the precompression fagtor.

NOTE| When preparing a test sample employing a cylindrical joint of a shaft gland for a rotating maching with
roller glement bearings, the test gap/ir is based on the diametrical clearance from Table 2 or Table 3, and rfot the
radial clearance of 8.2.2.

15.33.4 Third method — Testing by oxygen enrichment of test gases

The gaps ix of the*enclosure shall be at least equal to 90 % of the maximum construcfional
gap jc as speeified in the manufacturer's drawings (0,9 i¢c < ig <i¢).

The fest \mixtures to be used consist of the following, in volumetric ratio and at atmospheric
presguce:

a) (40 % 1) % hydrogen, (20 £ 1) % oxygen and the rest nitrogen; and
b) (10 £ 1) % acetylene, (24 £ 1) % oxygen and the rest nitrogen.

The tests shall be carried out five times with each test mixture. For devices intended for use
only in hydrogen, only test mixture a) is required.

15.3.3.5 Number of tests for single piece production

Electrical equipment which are a single piece production shall be tested a total of five times,
taking each test configuration into consideration, with unaltered test gaps and with each of the
explosive mixtures specified in 15.3.3.2 at atmospheric pressure and the dimensional
requirements of 5.1 apply.
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15.4 Tests of flameproof enclosures with breathing and draining devices

15.4.1 General

The tests in accordance with 15.4.2 to 15.4.4 inclusive shall be carried out in the following
order on a sample after the impact strength test of 10.7.2.

For devices with non-measurable paths, the maximum bubble test pore size of the sample
shall not be less than 85 % of the specified maximum bubble test pore size. See Annex B.

15.42 Tests of ability of the enclosure to withstand pressure

15.42.1 The tests shall be made in accordance with 15.2 with the following, additiond and
modifications.

15.42.2 For the determination of the explosion pressure in accerdance with 1%.2.2,
breathing and draining devices shall be replaced by solid plugs.

15.4.2.3 For the overpressure test in accordance with 15.2.3,-a thin flexible membrang¢ (for
exaniple, a thin plastic sheet) shall be fitted to the inner/surfaces of the breathing| and
drainfing devices. After the overpressure test, the device shall\show no permanent deformjation
or dgmage likely to affect the type of protection.

NOTE| The intent of the thin flexible membrane is to minimizg Veakage during the test without influencing the
strength of the device.

15.4.3 Thermal tests
15.43.1 Test procedure

The [enclosure, with the device(s) fitted, shall be tested in accordance with the mgthod
15.4 4.2 but with the ignition source only in the position giving the most unfavourable thgrmal
resulfs.

The femperature of the external surface of the device(s) shall be monitored during the|test.
The test shall be carried out five times. The test mixture to be used shall be (4,2 + 0[{1) %
propane in volumetri¢ ratio with air and at atmospheric pressure. Additionally, for depices
intended for use in_acetylene, (7,5 + 1,0) % acetylene in volumetric ratio with air apd at
atmoppheric pressure shall be used.

In an enclosure where there is the possibility of a forced or induced flow of a potertially
danggrous ygas, the enclosure shall be arranged during the tests so that the gas can| flow
thron.{gs;h the device(s) and the enclosure.

Any ventilation or sampling system shall be operated as specified in the manufacturer's
documentation. After each of the five tests, the external explosive mixture shall be maintained
for a sufficient time to allow any continuous burning on the face of the device to become
evident (for example, for at least 10 min so as to increase the temperature of the external
surface of the device or to make heat transfer to the outer face possible).

NOTE The temperature of the external surface after the 10 min test period is used in determining the temperature
class in accordance with 15.4.3.2.

15.4.3.2 Acceptance criterion

No continuous burning shall be observed. No flame transmission shall occur. The measured
external surface temperature rise of the device shall be multiplied by a safety factor of 1,2 and
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added to the maximum service temperature of the device for the determination of the
temperature class of the electrical equipment.

15.4.

15.4.

4 Test for non-transmission of an internal ignition

4.1 General

This test shall be made in accordance with 15.3 with the following additions and modifications.

15.4.4.2 Test procedure

An igmiti ining
devide and subsequently in one or more places if a high peak explosion pressure and-rgte of
rise of pressure at the face of the device is likely to occur. Where the enclosure has more
than|one identical device, the device to be tested shall be that which gives ‘the |most
unfayourable results. The test mixture within the enclosure shall be ignited. The.test shall be
made five times for each position of the ignition source.

15.44.3 Non-transmission test for breathing and draining devices

15.44.3.1 General

For breathing and draining devices of Groups I, IIA and I|IB, the non-transmission tgst of
15.32 shall be applied.

For Qreathing and draining devices of Group IIC with4neasurable paths, the non-transmigsion
tests|of 15.3.3 shall be applied. For breathing and/draining devices of Group IIC with|non-
meagurable paths, the non-transmission tests of 15:4.4.3.2 or 15.4.4.3.3 shall be applied.
15.44.3.2 Method A — Testing by increaSed pressure

The {ests are carried out five times with;each test mixture. The tests are made accordipg to
15.33.3 and 15.4.4.2.

For devices intended for use only-in hydrogen, only the test with the hydrogen/air mixtyre is
requifed.-The-tests—arecarried—out-five-times—with-each-test - mixture-—The tests—are-ade
15.444.3.3 Method'B/- Testing by oxygen enrichment of test gases

The bise of thisermethodinvolves limitation—of the ranae of arcoun HC aases coveredl The
The pse—of this—method-involveslimitation—of the range of group HC -gases—covered| The
restriction-of usé~<hall he indicated-accordinaly—as csnecifiedin-29 2 tem ) of |IEC 60079010
restriction-of use-shall-be-indicated-accordingly,—as-specified-in-29.2 item-e) of IEC-6007910-
Wheate e¥ebicion of 3 enecific aas or aases ic raaguired the eauinment chall ha markad 9" in
VVTTUNTO A AIUOTUTT UT U OpP LU guo Ul guoLvu To T UuiTo o, oo qurprreimtodanTo o o A 7~ LA

Carbon disulphide is excluded for enclosures with a volume greater than 100 cm3. The test
mixtures to be used consist of the following, in volumetric ratio and at atmospheric pressure:

a) (40 + 1) % hydrogen, (20 = 1) % oxygen and the rest nitrogen; and

b) (10 £ 1) % acetylene, (24 £ 1) % oxygen and the rest nitrogen.

The tests shall be carried out five times with each test mixture, in accordance with 15.4.4.2.

For devices intended for use only in hydrogen, only test mixture a) is-te-be-used required.

15.4.

4.4 Acceptance criterion

The test result is considered satisfactory if no ignition is transmitted to the test chamber.
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15.5
15.5.

Tests for “dc” devices

1 General

The tests of 15.5 replace the tests of 15.2 through 15.4.4 4.

15.5.

2 Preparation of “dc” samples

Any elastomeric or thermoplastic material which is used for the purpose of sealing a cover
which is intended to be opened in service, or which is unprotected against mechanical or
environmental damage, shall be removed wholly or partially before the device or component is

Subj cted tao the f\len tast whon such ramaval will ragult In 2 mara anaraus togst

NOTE| Any remaining non-metallic parts of the enclosure will have been subjected to the thermal enddyance [tests.

15.53 Test conditions for “dc” devices

15.53.1 General

The pdevice or component, which shall be arranged to have the mest“adverse dimengions

permfitted by the construction drawings, shall be filled with and sufrounded by an explpsive

mixtyre according to the stated group of the equipment, as followst

— Qroup IIA: (55 + 0,5) % hydrogen/air at atmospheric pressufe;

— Qroup IIB: (37 + 0,5) % hydrogen/air at atmospheric pressure;

— Qroup IIC: (40 £ 1) % hydrogen, (20 + 1) % ©xygen and the remainder nitrogg¢n at
aimospheric pressure or alternatively (27,5 = 1,%) % hydrogen/air at an overpressurg at a
pfessure equal to 1,5 times atmospheric pressiire.

15.53.2 Test procedure

For {dc”, the explosive mixture within the device shall be ignited by the operation of the

encldsed contacts when connected tothe maximum rated source of energy and power| and

maximum load, in terms of voltages~current, frequency and power factor. A make and break
test $hall be made 10 times with a fresh explosive mixture for each test and the explpsive
mixtyre surrounding the device §hall not be ignited.

16 Routine tests

16.1| General

16.11 The following routine tests are intended to ensure that the enclosure withstandp the

press

The

ure andalso that it contains no holes or cracks connecting to the exterior.

rolitine tests include an overpressure test made according to one of the methods

described for the type tests in 15.2.3. For equipment intended for use at an ambient
temperature below —20 °C, a pressure test at normal ambient temperature is sufficient.

16.1.2 The routine overpressure test may be made by the first method even when the
overpressure type test has been made by the second method.

When the determination of the reference pressure has been impracticable and when a
dynamic test involves a risk to the enclosed equipment (windings, etc.), the static pressures to
be applied are as given in Table 13.


https://iecnorm.com/api/?name=c9782d49ef794567567b96b8f7625141

— 64 —

Table 13 — Static pressures

IEC 60079-1:2014 RLV © IEC 2014

Volume Group Pressure®
cm3 kPa
<102 I, IA, 11B, IIC 1000
>10 | 1000
>10 A, 11B 1500
>10 lc 2 000

Applicable to welded constructions only.

b F
in

= ; 31l be

creased by the appropriate test factors noted in Table 7.

16.1

(
e
=
W
e
p

16.1.

inter

The
sepa

a
s
P

[— OoF
W
e
a
f

3  When the second method is chosen, the routine test consists of

fessure, or
, an explosiorn

non-transmission test with explosive mixtures as spegtified in 15.3.2.2 or 15.3.3.2

hclosure at atmospheric pressure, or

3 an explosion
ith the appropriate explosive mixture spegified in 15.2.2
Kplosion pressure) at 1,5 times atmospheric pressure, followed by a static test
ressure of at least 200 kPa.

N explosion test with, inside and outside the enclosure, the appropriate, explosive mixture
pecified in 15.2.2 (for the determination of explosion pressure) af,@,5 times atmospheric

test

ith the appropriate explosive mixture specified in 15.2.2 (for the determinatign of
Kplosion pressure) at 1,5 times atmospheric pressure inside of the enclosure, followgd by

(test

r non-transmission of an internal ignition, with enlarged gaps) inside and outsid¢ the

test

(for the determinatign of

at a

4 For the routine test, it is sufficient to test the enclosure empty. However, if the
routi:l:e test is dynamic and the enclosed equipment influences the pressure rise durirlg an

al explosion, the test conditions shall address this influence.

ndividual parts of a flameproof enclosure (for example, cover and base) can be tgsted

rately. The test conditions shall be such that the stresses are comparable to tho

whiclh these parts are exposed in the complete enclosure.

NOTE]
orine

16.2

A non-compresstibfe hydraulic media is normally used for these tests. If a compressible media such
t gas is used,«fajlure of the enclosure can result in personal injury or property damage.

Enclosures not incorporating a welded construction

5e to

as air

For enclosures that do not incorporate welded constructions, routine overpressure tests are
not required under either of the following conditions:

— for volumes less than or equal to 10 cm3; or

— for volumes greater than 10 cm3, and when the prescribed type test has been made at a
static pressure equal to four times the reference pressure.
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16.3 Enclosures incorporating a welded construction

For enclosures or parts of enclosures that incorporate a welded construction, the integrity of
the welded construction shall be verified by means of routine overpressure testing.

Alternatively, when routine overpressure testing of a welded construction is impractical (such
as due to the construction of the enclosure), and when the enclosure complies with the 4
times overpressure type test, the integrity of the welds may be verified by one of the following
inspection methods:

— radiographic weld inspection; or

— uftrasonic weld inspection; or

— magnetic particle weld inspection; or

iquid penetrant weld inspection.
NOTE| ISO standards exist for each of the above weld inspection methods.
16.4| Bushings not specific to one flameproof enclosure

Rout|ne tests are not required for bushings that are not specific tocone flameproof enclogure,
if thelassembly procedure is sufficiently documented (see C.2.1.4)

16.5| Acceptance criteria
The foutine tests are considered satisfactory if

a) the enclosure withstands the pressure without<suffering permanent deformation of the
jaints or damage to the enclosure, and

b) when the test has been made by the dynamic followed by the static tests of 16.1.3, there
ig no leakage through the walls of the enclosure or, if tested dynamically, there [s no
ttansmission of an internal ignition.

16.6| Batch testing

Whete the routine overpressure-testing is replaced by a batch test according to the follgwing
critefia based on ISO 2859-H5}

— Fpr a production batgh ‘up to 100, a sampling of 8 needs to be tested at 1,5 timep the
g¢ference pressure~with no failures.

|
m =

br a productiombatch from 101 to 1 000, a sampling of 32 needs to be tested at 1,5 {imes
He referencespressure with no failures.

—

br a pragdyetion batch from 1 001 up to 10 000, a sampling of 80 needs to be tested at
5 timessthe reference pressure with no failures.

|
=7

(o8]

atChes above 10 000 must be subdivided into smaller batches.

If there is any non-compliant test results, 100 % of all remaining samples in the batch shall be
tested at 1,5 times the reference pressure. Future batches should be routine tested at
1,5 times the reference pressure until confidence is established to reconsider batch testing.

NOTE Upon non-compliant test results, reconsideration of this batch testing approach is at the discretion of the
party issuing the involved certificate.

17 Switchgear for Group |

17.1 General

Group | flameproof enclosures which are to be opened from time to time on site, for example,
for adjustment purposes or for resetting of protection relays, and which contain remotely
operated switching devices in which circuits can be made or broken by a separate influence
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(e.g. mechanical, electrical, electro-optical, pneumatic, acoustic, magnetic, or thermal) when
this influence is not applied manually to the equipment itself, and which produce in-service
arcs or sparks capable of igniting an explosive mixture, shall comply with the following
requirements.

17.2 Means of isolation

17.2.1 General

All accessible conductors, except those of intrinsically safe circuits complying with IEC 60079-
11 and those for bonding or earthing, shall be capable of being isolated from the supply

before-the-openingof-theflameproeferclostre——mMm M8

The means of isolation of these flameproof enclosures shall be in accordance with” 17
17.23 or 17.2.4.

17.22 The means of isolation shall be fitted inside the flameproof enclosure, in which
the parts which remain energized after the means of isolation has been ppened shall eith{

be protected by one of the standard types of protection of EPL-Mb listed in IEC 600
ot

>0

hve clearances and creepage distances between phasessand to earth in accordance
the requirements of IEC 60079-7, and be protected by an“enclosure that provides a dg

cpntact the energized parts through any openings. This does not apply to par
intrinsically safe circuits complying with IEC 60079<71 which remain energized.

In either case, a marking in accordance with Table4, point ¢), shall be provided on the
protgcting the parts which remain energized.

17.2;3 The means of isolation shall be fitted inside another enclosure complying with o
the sfandard types of protection of EPL Wb listed in IEC 60079-0.

17.2)4 The means of isolation shall consist of a plug and socket or a cable co
complying with the requirements of 13.3.

17.3| Doors or covers

17.3/1 AQuick-acting-doors or covers

These doors or-covers shall be mechanically interlocked with an isolator so that

a)

b)

—

e enclosure retains the properties of the flameproof enclosure, type of protection “g
gng as;the isolator is closed, and

2.2,

case
Br.

79-0;

with
gree

of protection of at least IP20—according—toEC 80529, arranged so that a tool cannot

ts of

tover

ne of

upler

, as

thésisolator can only be closed when these doors or covers ensure the properties g

f the

flameproof enclosure, type of protection “d”.

17.3.2 Doors or covers fixed by screws

These doors or covers shall bear a marking in accordance with Table 14, point c).

17.3.3 Threaded doors or covers

These doors or covers shall bear a marking in accordance with Table 14, point c).
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18 Lampholders and lamp caps

18.1 General

The following requirements apply to lampholders and lamp caps which together have to form
a flameproof enclosure, type of protection “d”, so that they may be used in luminaires of
increased safety, type of protection “e”.

18.2 Device preventing lamps working loose

The device which prevents lamps working loose, required in IEC 60079-7, increased safety
“e”, may be omitted for threaded lampholders provided with a quick-acting switch|in a
flamgproof enclosure, type of protection “d”, which breaks all poles of the lamp circuit before

contact separation.

18.3| Holders and caps for lamps with cylindrical caps

18.31 Holders and caps for tubular fluorescent lamps shall comply-with the dimengional
requirements of data sheets Fa6 of IEC 60061.

18.3.2 For other holders, the requirements of Clause 5 shall apply, but the width of the
flamgproof joint between the holder and the cap shall be at/least 10 mm at the momgnt of
contgct separation.

18.4| Holders for lamps with threaded caps

18.4/1 The threaded part of the holder shall be.ef ‘@ material which is resistant to corrpsion
undef the likely conditions of service.

18.42 At the moment of contact separation when unscrewing the lamp, at leasf two
complete turns of the thread shall be engaged.

18.4.3 For threaded lampholders) E26/E27 and E39/E40, electrical contact shall be
estaljlished by spring-loaded eontact elements. In addition, for electrical equipmenpt of
Group 1IB or IIC, the making _and’ breaking of contact during insertion and removal of the [lamp
shall|take place within a flameproof enclosure, type of protection “d”, of Group IIB of IIC,
respectively.

NOTE| or threaded lampholders E10 and E14, the requirements of 18.4.3 are not necessary.

19 Non-metallic enclosures and non-metallic parts of enclosures

19.1| General

The following requirements apply to non-metallic enclosures and non-metallic parts of
enclosures, except for

a) sealing rings of cable glands or conduit sealing devices, for which Clause C.3 applies,

b) cemented joints for which Clause 6 applies, and

c) non-metallic parts on which the type of protection does not depend.
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19.2 S ial . | .

19.2 Resistance to tracking and creepage distances on internal surfaces of the
enclosure walls

When an enclosure or a part of an enclosure of non-metallic material serves directly to
support live bare parts, the resistance to tracking and the creepage distances on the internal
surfaces of the walls of the enclosure shall comply with the requirements of IEC 60079-7 or
IEC 60079-15, as applicable.

Howlver, for enclosures of electrical equipment of Group | which may be subjectgd to
electrical stresses capable of producing arcs in air and which result from rated Curferlts of
more| than 16 A, the requirements stated in 12.6 shall be observed.

19.3| Supplementary Requirements for type tests

Tha kuna tacte arecaordinag to IEC 600700 chall ha cunnlementad hwvithia tacte indicatdd in
He—fype—testsaccoraihg oo obbfu-o—Sha—be—SuUppiementec—oyte—tests cHEAHE G
F'he kests for flamenroofness shall be made in thesfaNlowina-order-as detailled - in-10R 1 2
HHe—fesStS+tor—hameprooess—sSha—he—-aae—h—hedonrowig—oraeras—caetaHea—h—o =&
afatence nressure determination-as snecifted in-15 1 2 mav be nerformed-on-a-sample not
~etefeRce—pressure—aeterattoRnasS—SsSpegHHeaH—o—+——Aayoveperfornrea-onRa-Sanprehot
Overbressure testinag - as snecifiedlin 15 1 3 chall he nerformed—on—3all of the sanmnples
SerpressStre—testig—as—SpecHee-Hh—o—+—<o——Shar—PBe—performea—oh—ar—o—tRe—SaPpies

For pon-metallic enclosures and non-metallic parts of enclosures, the type tests in| this
standard are modified in~@ccordance with the following sequence:

a) determination ofthe explosion pressure (reference pressure) in accordance with 15.2|2 on
ohe samplesthat may or may not have been subjected to the tests of enclosur¢s in
accordancédwith IEC 60079-0;

b) olerpressure test in accordance with 15.2.3 on all of the samples which has [peen
subjected to the tests of enclosures in accordance with IEC 60079-0;

c) tdsthfor non-transmission of an internal ignitinn in accordance with 15 3 on one sample
subjected to the tests indicated in b) above;

d) test of erosion by flame in accordance with 19.4 on the sample subjected to the tests
indicated in c) above; and

e) test for non-transmission of an internal ignition in accordance with 15.3 on the sample
subjected to the tests indicated in d) above.

19.4 Test of erosion by flame

This test only applies to enclosures of volume greater than 50 cm3 and of which the
flameproof joints have at least one face of plastic material.

m—tEC-60079-0- The sample shall be prepared as described in 15.3, except that gaps of
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flanged joints and plane parts of spigot joints shall be set to a value between 0,1 mm and
0,15 mm.

For bushings which are common to two adjacent flameproof enclosures, the test shall be
carried out in the enclosure giving the worst conditions.

The test consists of 50 ignitions of the explosive mixture specified in 15.2.2.2 for the
corresponding group. In the case of electrical equipment from Group IIC, 25 ignitions shall be
made with each of the two explosive mixtures specified in 15.2.2.2.

The st is Ji||r'lgnr'| cafiefar\fnry if the fr\lln\uing test for non-transmission in 15 3 ig satisfac

ory.

Thic ltecst chall be carried out as snecified in-152 and mav be nerformed-on™a samnl not

T IIIOIK\J\JL \Jllull. LA AER AT LI I AAS BEL - A | Sup e L ) \JP\I\IIII\/U T .I\I-L, aTTor Illuy L A~ VUIIUIIII\J\A A" NI~ § \JUIIIPIJ LILA~AY

previpusly subjected to the tests of enclosures in IEC 60079-0.

The test chall be carried out-onlvfor enclosures or narte of enclestires of nlastic matalrials

LELELAd O OTmaATT oo oUTrTT o a— OOt \IIII] TOT CTTOTOOUT UOU;UT Pu' O UT UTTUTUDUT OO, UT '.IIU\JLIU TTatTtoTaTy

20 Marking

20.1| General

Flamgeproof enclosures "d" shall be marked in aceordance with IEC 60079-0 with the follqwing

additfjonal marking for the type of protection "d”;

— Fpr Level of Protection "da", complying with the requirements of 4.2 the marking [shall
ifclude "da".

— Fpr Level of Protection "db", complying with the requirements of 4.3 the marking |shall
ifclude "db".

— Fpr Level of Protection ~d¢", complying with the requirements of 4.4 the marking |shall
ifclude "dc".

20.2| Caution and warhing markings

Whete any of the following markings are required, the text as described in Table 14, follgwing

the Wword “CAUTION” or “WARNING,” may be replaced by technically equivalent tekt or

symiols. Multiple warnings may be combined into one equivalent warning.

Table 14 — Text of caution or warning markings

Point Reference Caution or warning marking
“CAUTION — USE FASTENERS WITH YIELD STRESS > (VALUE)", where the (value)
a) 11.3 : ) ; )
is determined by the applicable testing
b) 13.6.5 “WARNING - DO NOT SEPARATE WHEN ENERGIZED”
17.2.2,
c) 17.3.2, “WARNING - DO NOT OPEN WHEN ENERGIZED”
17.3.3
E.3.2 “WARNING — DO NOT OPEN WHEN AN EXPLOSIVE GAS ATMOSPHERE IS
d) PRESENT"
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20.3 Informative markings

Where any of the following markings are required, the text as described in Table 15 may be
replaced by technically equivalent text or symbols. Multiple warnings may be combined into
one equivalent warning.

Table 15 — Text of informative markings

Point Reference Informative marking
a) 13.2 Identification of thread size and type, e.g. “¥2 NPT”, “M25”
A} 13 2 ‘SEE INSTALLATIONINSTRUCTIONDOCUMENT”

“THIS EQUIPMENT SHALL BE INSTALLED SO THAT THE FLANGED JOINT(S)-ARE
NOT WITHIN (VALUE) OF A SOLID OBJECT THAT IS NOT PART OF THIS

d 15.3.1 EQUIPMENT” where the (value) is determined by the proximity of the solid ebject
during flame transmission testing, with the tested values less than those!stated in
Table 11

21 Iphstructions

All flameproof “d” equipment shall be accompanied by instructions as required by 600

inclugling, as a minimum, details on the flamepath dimensigns or indication that repair @

flamgpaths is not intended, if required by 5.1.

79-0,
f the
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A1

Annex A
(normative)

Additional requirements for crimped ribbon elements and
multiple screen elements of breathing and draining devices

Crimped ribbon elements and multiple screen elements shall be constructed from cupro-
nickel, stainless steel or other metal found suitable for the application. Aluminium, titanium,
magnesium and their alloys shall not be used.

NOTE]

A.2
the ¢
spec

A.3

A.4
than

See 10.3 for limits on copper content.

Where the paths through the device can be specified in the drawings and measur
omplete device, an upper and lower tolerance limit for the path dimensijons sha
fied and monitored in production.

Where Clause A.2 does not apply, the relevant requirements of Annex B shall apply

The type tests of 15.4.4 shall be carried out with samples(manufactured with nof
90 % of the largest permitted gap dimensions.

ed in
Il be

less
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Annex B
(normative)

Additional requirements for elements, with
non-measurable paths of breathing and draining devices

B.1 Sintered metal elements

B.1.1 Sintered metal elements shall be constructed from one of the following:

ainless steel;

specific metal or specific alloy found suitable for the application. Aluminium, titafium,

s
— 9p/10 copper-tin bronze; or

a

magnesium and their alloys shall not be used.

NoTE| See 10.3 for limits on copper content.

B.1.32 The maximum bubble test pore size shall be determined byythe method specified in
ISO 4003.

B.1.3 The density of the sintered metal element shall be ‘determined in accordance| with
ISO 2738.

B.1.4 Where determination of open porosity and/ordluid permeability of elements is required
in copnection with functional aspects of devices, tmeasurements shall be made in accordance
with |[SO 2738 and ISO 4022.

B.1.§ Sintered metal elements shall be clearly identified in the documentation by declaring

a) the material in accordance wit 10.3\and B.1.1,

b) the maximum bubble test pore size in micrometers in accordance with B.1.2,
c) the minimum density in accordance with B.1.3,

d) the minimum thickness, and

e) where appropriate,-the fluid permeability and open porosity in accordance with B.1.4.
B.2 | Pressed.metal wire elements

B.2.1 Pressed metal wire elements shall be constructed from stainless steel wire brdid or
another specified metal found suitable for the application.

NOTE oSee T0.5 1or IImits on copper content.

Aluminium, titanium, magnesium and their alloys shall not be used. Manufacture shall start
from a wire braid which is compressed in a die to form an homogeneous matrix.

B.2.2 In order to evaluate the density, the wire diameter shall be specified. Information shall
also be given on the mass, length of wire braid, thickness of the element, and mesh size. The
ratio between the mass of the element and the mass of an identical volume of the same solid
metal shall be between 0,4 and 0,6.

B.2.3 The maximum bubble test pore size shall be determined by the method specified in
ISO 4003.

B.2.4 The density of the element shall be determined in accordance with ISO 2738.
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B.2.5 Where determination of open porosity and/or fluid permeability is required in
connection with functional aspects of elements, measurements shall be made in accordance
with ISO 2738 and ISO 4022.

B.2.6 Metal wire elements shall be clearly identified in the documentation by declaring:

a) the material in accordance with 10.3 and B.2.1,

b) the maximum bubble test pore size in micrometers in accordance with B.2.3,

c¢) the minimum density in accordance with B.2.4,

d) the dimensions, including tolerances,

e) trlle original wire diameter, and

f) w
B.3
B.3.1

with
nickg

necegsary.

B.3.32 Metal foam elements shall contain at least 15 % chremium by mass.

B.3.3 The maximum bubble test pore size shall be{determined by the method specifi
ISO 40083.

B.3.4 The density of the element shall be determined in accordance with ISO 2738.
B.3.3§ Where determination of open -porosity and/or fluid permeability is require
conngction with functional aspects of eleéments, measurements shall be made in accord
with [SO 2738 and ISO 4022.

B.3.§ Metal foam elements shall be clearly defined in the documentation by declaring:
a) the material, in accordance with 10.3, B.3.1 and B.3.2,

b) th
c) th
d) th
e) w

here appropriate, the fluid permeability and open porosity in accordance with Bi275.
Metal foam elements

Metal foam elements shall be produced by coating a reticulatéd” polyurethane
hickel, removing the polyurethane by thermal decomposition, converting the nickel i
I-chrome alloy, for example, by gaseous diffusion, and compressing the materi

e maximum bubble\test pore size in micrometers in accordance with B.3.3,

e minimum thickness,

e minimum_density, and

here appropriate, the open porosity and fluid permeability in accordance with B.3.5.

foam
nto a
al as

ed in

d in
ance
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Annex C
(normative)

Additional requirements for flameproof entry devices

General

2014

This annex contains specific requirements which apply, in addition to those in IEC 60079-0, to

the ¢

C.2

c.2.1
C.2.1

C.2.1
same
unco

ring and between the sealing ring and the cable of

-2
(0]
2
p

C.2.1
seali
betw

C.2.1

The minimum length of the gompound shall be 20 mm when installed.

The manufacturer shallsspecify:

a) th
b) th

Thes
least

Constructional requirements

Sealing methods
A Cable glands and conduit sealing devices with elastomeric sealing rings
.1.1 If a cable gland or conduit sealing device can acceptcany sealing ring wit

outside diameter but with different internal dimensions, the(ing shall have a mini
mpressed axial sealing height (i.e. gap length) between thé body of the gland and se

D mm, for circular cables of diameter not greater than20 mm, and for non-circular c
perimeter not greater than 60 mm, or

brimeter greater than 60 mm.

ng ring, this ring shall have a minimum uncompressed axial sealing height of §
ben body of gland and sealing ring@nd between cable and sealing ring.

.2 Cable glands sealed with setting compound

e maximum diameter over cores of the cable that the gland is intended to accept; an

e maximum_numbers of cores that can pass through the compound.

e specified values shall ensure that, throughout the required 20 mm compound leng
20.% of that cross-sectional area is filled with compound.

onstruction and testing of flameproof entry devices. Entry devices include cable glands,
condgH i i ; h ;

h the
mum
aling

hbles

b mm, for circular cables of diameter greatersthan 20 mm, and for non-circular cables of

.1.2 If a cable gland or conduit sealing‘device can accept only one specific elastoqeric

b mMm

h, at

The cable gland shall be capable of being fitted and removed from electrical equipment
without disturbing the compound seal after the specified curing period of the compound.

The filling compound and appropriate installation instructions shall be provided with the cable
gland.

C.21.3 Conduit sealing devices with setting compound

The minimum length of the compound shall be 20 mm when installed.

The manufacturer shall specify the maximum numbers of cores that can pass through the
compound.
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These specified values shall ensure that, throughout the required 20 mm compound length, at
least 20 % of that cross-sectional area is filled with compound.

The filling compound and appropriate installation instructions shall be provided with the
conduit sealing device.

C.21.4 Bushings

Bushings may contain one or more conductors. When they are correctly assembled and
mounted in the walls of the enclosure, all joint widths, gaps or cemented joints shall conform
with the relevant requirements of Clauses 5, 6 and C.2.2. The documentation shall specify the
imum numbers of cores that can pass through the compound.

NOTE| To provide adequate strength, bushing designs generally provide, throughout the required ceffientefl joint
length], at least 20 % of that cross-sectional area filled with compound.

When the bushing is formed by moulding insulation on metallic parts, the requirements of 5.2,
5.3 dnd 5.4 do not apply, but Clause 6 is applicable with the required non-transmission test
perfdrmed with the bushing installed in a representative enclosure of she intended maxijmum
end-gpplication volume, with a minimum conductor length as specified‘in the documentation.
The insulation material itself can contribute to the mechanical strength of the enclosure.

When the bushing includes parts assembled with adhesive, this s considered as a cement if it
complies with the requirements of Clause 6 with the required hon-transmission test perfofmed
with |the bushing installed in a representative enclogure’ of the intended maximum [end-
application volume, with a minimum conductor length™ as specified in the documentation.
Shodld this not be the case, the requirements of 5.2:4,5.3 and 5.4 are applicable.

The parts of bushings outside the flameproof gnclosure shall be protected in accordance with
IEC §0079-0.

Bushjings specific to a flameproof enclosure shall satisfy the type tests and routine tes{s for
that ¢nclosure.

Bushings—not-specific-to-one-fldmeproof-enclosure Ex component bushings shall be subnitted

to a [type test for resistance fo pressure carried out by means of a static pressure tept as
specified in 15.2.3.2 at the'following values:

— 2|000 kPa for electrical equipment of Group I;
— 3|000 kPa for electrical equipment of Group II.
Thesg bushings  shall be subject to a routine pressure test as specified in 16.1, except where

the gssembly procedure used is described in the manufacturer's documentation and is [such
as to|ensure consistency in the manufactured products.

If the cemented joint is judged satisfactory with or without leakage, then the schedule of
limitations of the Ex component certificate shall specify the maximum intended enclosure
volume and the minimum specified conductor length.

C.2.2 Fhreads Flameproof joints
C.2.21 Threaded joints

Threads forming part of a flameproof joint shall comply with the relevant requirements of 5.3
and shall be one of the following:

— metric threads with a tolerance Class of 6g/6H or better according to 1SO 965-1 and
ISO 965-3, and any chamfer or undercut of an internal thread is limited to a maximum
depth of 2 mm from the external surface;
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— tapered threads shall conform to the NPT requirements of ANSI/ASME B1.20.1;
— external threaded NPT fittings with a shoulder or interruption shall be provided with

a) an effective thread length not less than the “L2” dimension, and

b) a length not less than the “L4” dimension between the face of the shoulder and end of

the fitting thread;
— internal NPT threads shall gauge at “flush” to “2 turns large” using an L1 plug-gauge;

— other external thread types previously permitted by earlier editions of IEC 60079-1. When
a device includes external thread types from previous editions of IEC 60079-1, the device
shall be marked with an indication of the thread type. The certificate shall also identify this

thread—type—atonmg—with—theprevious editiomof HEC 66675+ fromwhict—the—thregd
rgquirements were applied.

o Z

try devices for equipment in existing installations only, that incorporate internal thread types that §
onger permitted by the current edition of IEC 60079-1.

type

DTE 1 This allowance for the use of “other external thread types” is for the manufacture,of“replackment

re no

For-male external metric threads intended for installation in a threaded entry of a flameproof

equigment, the threaded part shall be at least 8 mm in length and comprise at least eigh
thredds. If the thread is provided with an undercut, regardless of the §ize of the undercut,
a nof-detachable and non-compressible washer or equivalent device shall be fitted to er
the r¢quired length of thread engagement.

NOTE|2 The above requirement for at least eight full threads-is serves*o ensure that at least five full threa

be engaged when the cable gland is installed in a threaded entry-ef-aflameproof-equipment — taking into a
the prgsence of any chamfer or undercut (see Clause 13).

C.2.3.2 Non-threaded joints (Group | only)

Non-fhreaded joints shall be for Group | only and“shall comply with the relevant require
of5.2] Fixing method(s) shall be evaluated as-part of the type tests in Clause 15. Fast
used| with the fixing method shall comply with the special fastener requirement
IEC ¢0079-0.

NOTE| Cable adaptors and/or glands of norithreaded joints not originally assessed with the flameproof enc
are rejiewed and/or assessed to ensurelthe fixing methods are adequate for installation and meet the flam
encloqure requirements.

C.2.3 Constructional requirements for Ex blanking elements

t full
then
sure

s will
count

ents
ners
s of

osure
Pproof

5 O

++
XY

OO

C.2.3.1 General requirements

The mechanically or frictionally locked blanking element shall comply with one or more of the

following requirements:
— if it is removable from the outside, this shall be possible only after disengagement
retaining device inside the enclosure (see Figure C.1a));

— it may be so designed that it can be fitted or removed only by the use of a tool (see F
C.1b));

— it may be of a special construction in which insertion is carried out by a method other
that used for removal (see Figure C.1c)).

of a
igure

than
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Inside 3 Outside

a) Example 1

IEC 1925/14

Inside Outside

b) Example 2

IEC 1926/14

Figure C.1 - E@&ples of blanking elements for unused entries

c.2.3.2 Metric Ex @Ring elements

from
the
the

In addition, metric anking elements shall comply with the following:

a) 4 shoulde@nterruption shall be included to preclude the Ex blanking element
being t ed fully through the enclosure wall. When a shoulder is provided
diam and thickness shall preclude removal by methods other than allowed b
sfa d; and

b) ftl

NOTE This requirement is intended to address concerns over entry into the enclosure by maintaining the
surface of the blanking elements as close to the enclosure as possible.

C.2.3.3 NPT Ex blanking elements
NPT Ex blanking elements shall have the following features:

a) there shall be no shoulder;

b) thread form shall conform to the NPT requirements of ANSI/ASME B1.20.1;
c) there shall be a recess for a tool; and

d) the effective thread length shall not be less than the “L2” dimension.

outer
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NOTE This requirement is intended to address concerns over entry into the enclosure by maintaining the outer
surface of the blanking elements as close to the enclosure as possible.

C.2.34 Non-threaded Ex blanking elements (Group | only)

For Group | only, plain (non-threaded) blanking elements shall comply with the requirements
of C.2.2.2 and C.2.3.1.

C.24 Constructional requirements for Ex thread adapters

C.2.4.1 All threads shall comply with the relevant requirements of C.2.2.

C.2.4.2 The threads of Ex thread adapters shall be co-axial.

C.2.4.3 The length and internal volume of Ex thread adapters shall be-keptto-the-minimum
necepsary-for-good-construction minimized.

C.3 | Type tests

C.3.1 Sealing test
C.3.1.1 General

The fequirements for thermal endurance to heat and thermal endurance to cold prescribed in
IEC 60079-0 shall be applied on samples assembled according to the manufacturer’s
instryictions either with a mandrel or a cable as required.

After|performing the thermal endurance to heat‘@nd thermal endurance to cold tests, external
parts| may be re-tightened in accordance witdythe manufacturer’s maintenance instrucfions.
Undgr no condition shall any parts be mahually loosened such as to partially or completely
disagsemble or dismantle the cable glandi(such as for the purpose of examination).

C.3.1.2 Cable glands and conduit sealing devices with sealing ring

Thesg tests shall be carried ouf using, for each type of cable gland or conduit sealing dgvice,
one sealing ring from each 0f the different permitted sizes. In the case of elastomeric sealing
ringsf each ring is mountéed on a clean, dry, polished-mild—steel corrosion-resistant metals
(such as 316 stainlessusteel) cylindrical mandrel of diameter, equal to the smallest ¢able
diampgter permissible\in the ring, as specified by the manufacturer of the cable gland or
condyit sealing device.

In the case of metallic or composite sealing rings, each ring is mounted on the metal sheath
of a fleandry sample of cable, of diameter equal to the smallest diameter permissible in the
ring, las’specified by the manufacturer of the cable gland or conduit sealing device.

In the case of sealing rings for non-circular cables, each ring is mounted on a clean dry
sample of cable, of perimeter equal to the smallest value permitted in the ring, as specified by
the manufacturer of the cable gland or conduit sealing device.

The assembly is then fitted into the entry and a torque is applied to the screws (in the case of
a flanged compression device) or to the nut (in the case of a screwed compression device) to
obtain a seal under a hydraulic pressure of 2 000 kPa for Group | and 3 000 kPa for Group II.

NOTE 1 The torque figures referred to in the preceding paragraph-may-be are either determined experimentally
prior to the tests, or-they-may-be are supplied by the manufacturer of the cable gland or conduit sealing device.

The assembly is then mounted into a hydraulic testing device using coloured water or oil as
the liquid, the principle of which is illustrated in Figure C.2. The hydraulic circuit is then
purged. The hydraulic pressure is then gradually increased.
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The sealing is considered satisfactory if the blotting paper is free from any trace of leakage
when the pressure has been maintained at 2 000 kPa for Group | or 3 000 kPa for Group I,
for at least 10 s.

NOTE 2 In order to maintain the test pressure, it-may can be necessary to seal all the joints of the cable gland or
conduit sealing device mounted in the test device, other than those associated with the sealing ring under test.
When a sample of metal-sheathed cable is used, it-may can be necessary to avoid the application of pressure to
the ends of the conductors or to the interior of the cable.

6 7
1 2\ 3 5 |
S
\
/ \ I —§+ ,,,,,,,,,,, E,i»
5 g
[
—T
4 9 8
IEC 1927/1%
Key
1 hyfraulic pump 6 sealing ring
2 pre¢ssure gauge 7 mandrel/metal-sheathed cable
3 hope 8 compression component
4 blgtting paper 9 retaining clamp
5 adppter

Figure C.2 — Device for the sealing tests for cable glands

C.3.1.3 Cable glands sealed with setting compound
For gach size of cable gland, the test\shall be carried out using metal mandrels, the number

and dliameter of which equate to the'maximum diameter over cores with the maximum number
of cofes specified by the manufacturer in accordance with the requirements of C.2.1.2.

The [setting compound is “prepared following the manufacturer's instructions and |then
introdluced into the appropriate volume. It is allowed to harden for the appropriate time.

The pssembly is then mounted into the hydraulic testing device, defined in C.3.1.2 angd the
samg proceduresis\applied. The acceptance criteria are also the same.

c.3.14 Conduit sealing devices sealed with setting compound

For dach,size of conduit sealing device, the test shall be carried out using metal mandrels, the
numioet alld d;aIIIUtUI Uf Vvhibh cquatc tU thc Illd)\;lllulll Ilulllbcl Uf CUITS prbiﬁUd b‘ the
manufacturer in accordance with the requirements of C.2.1.3.

The setting compound is prepared following the manufacturer's instructions and then
introduced into the appropriate volume. It is allowed to harden for the appropriate time.

The assembly is then mounted into the hydraulic testing device, defined in C.3.1.2 and the
same procedure is applied. The acceptance criteria are also the same.

C.3.2 Test of mechanical strength
C.3.21 Cable glands with a threaded compression element

A torque of twice that required in the sealing test shall be applied to the compression element;
however, the value of this torque, expressed in Nm, shall always be at least three times the


https://iecnorm.com/api/?name=c9782d49ef794567567b96b8f7625141

- 80 - IEC 60079-1:2014 RLV © IEC 2014

value in millimetres of the maximum permissible cable diameter when the cable gland is
designed for circular cables or equal to the value in millimetres of the maximum permissible
cable perimeter when the cable gland is designed for non-circular cables.

The cable gland is then dismantled and its parts are examined.

C.3.2.2 Cable glands with a compression element fixed by screws

A torque of twice that required in the sealing test shall be applied to the compression element
screws; however, the value of this torque shall always be at least equal to the following values:

M6: 10 Nm M12: 60 Nm
M8: | 20 Nm M14: 100 Nm
M10: 40 Nm M16: 150 Nm

The ¢able gland is then dismantled and its parts are examined.

C.3.4.3 Cable glands sealed with setting compound

In the case of threaded glands, a torque in Nm equal to the minimum value specified in
C.3.2.1 shall be applied to the gland when screwed into a steeltest block having a suitable
thredded hole.

The ¢able gland is then dismantled and its parts are examined.

C.3.4.4 Acceptance criteria

The fests C.3.2.1 to C.3.2.3 shall be considefed to be satisfactory if no damage is foupd to
any gf the parts of the cable gland.

NOTE| Any damage to the sealing ring-may-be\is disregarded, as the test is intended to show that the mecHhanical
strength of the cable gland is sufficient to withstand the conditions of use.

C.3.3 Type tests for Ex blanking elements
C.3.31 Torque test

A sample Ex blanking element of each size shall be screwed into a steel test-block contgining
a threaded entry hole)of size and form appropriate to the device under test. The sample(shall
be tightened to a.torque at least equivalent to the appropriate torque given in Column| 2 of
Tablg C.1 or €2, using a suitable tool. The test shall be deemed to be satisfactory ’l;the
corrgct thread engagement has been achieved and if, when dismantled, no damfage
invalldatimgnthe type of protection is found, except for failure of the shearable neck of a Figure
C.1c|-<Example 3 plug which is required. Figure C.1b — Example 2 plugs shall be capaljle of

beinaremoved onlv by the appropriate tool
~J 7J 7 Ll Ll

Metric Ex blanking elements of Figure C.1b — Example 2 shall then be subjected to a further
test at a torque at least equivalent to the appropriate torque given in Column 3 of Table C.1,
and shall be deemed to be satisfactory if the-tip shoulder has not pulled fully into the thread.

C.3.3.2 Over-pressure test

The Ex blanking element shall be submitted to a type test for resistance to pressure carried
out by means of a static pressure test as specified in 15.2.3.2 at the following values:

— 2 000 kPa for electrical equipment of Group I;
— 3 000 kPa for electrical equipment of Group II.
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C.34 Type tests for Ex thread adapters

C.3.4.1 Torque test

A sample Ex thread adapter of each size shall be screwed into a steel test-block, containing a
threaded entry of size and form appropriate to the device under test. A steel or brass
threaded plug of appropriate form and size shall be screwed into the entry in the Ex thread
adapter.

The plug shall be tightened to a torque at least equivalent to the torque given in Column 2 of
Table C.1 or C.2, appropriate to the larger of the two threads on the adapter. The test shall be

d d ta b aoticfantar 1 f o dafaormation tao th oo theaod oadaontar ool ot o o E IV f
eemee—to—oe SaTSTaCtoTy T Mo aoTOUTTITatoT (O~ 0T A oo audapteT mrvanaatity oaro Cy pe O

protection is found when the assembly is dismantled.

C.3.4.2 Impact test

A sample Ex thread adapter of each size shall be screwed into a test-block, containing a
thredded entry hole of size and form appropriate to the device under test: A solid steel or
brasg bar of appropriate diameter, threaded at one end to suit the entry-in the adapter apd of
a length so that it protrudes one entry diameter, subject to a minimunmrof 50 mm, shall thgn be
screwed into the Ex thread adapter with a torque at least equivalent 1o the appropriate tqrque
specified in Column 2 of Table C.1 or C.2. The assembly shall/then be subjected to a test of
resisfance to impact, according to the appropriate requireménts given in IEC 60079-0] The
impart shall be applied at right angles to the axis of the bar and as near to the end of the bar
as prjacticable.

C.3.4.3 Over-pressure test

The Ex thread adapter shall be submitted to a type test for resistance to pressure carrief out
by means of a static pressure test as specifieddn 15.2.3.2 at the following values:

— 2|000 kPa for electrical equipment of Group I;
— 3|000 kPa for electrical equipment.of Group II.

Table C.4 —Tightening torque values, metric

Thread Tightening torque for Tightening torque for Figure C.1b
size torque and impact tests — Example 2 stopping plugs
mm Nm Nm
<16 248 3,5d2

16 40 65
20 40 65
25 55 95
32 65 110
40 80 130
50 100 165
63 115 195
75 140 230
> 75 248 3,54°
@ The variable d is the major diameter of thread in millimetres.
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Table C.2 - Tightening torque values, NPT

Thread size Tightening torque
Nm
Yo —Ya 90
1-1% 113
2 and larger 181
1

IEC 1928/14

Figure C.3 — Examples of Ex thread adapters
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Annex D
(normative)

Empty flameproof enclosures as Ex components

D.1 General

The purpose of an Ex component enclosure certificate for empty enclosures is to enable a
manufacturer of flameproof enclosures to obtain a certificate wrthout the |nternal equrpment
s d gs for
|ncororat|on |nto a fuII equment cert|f|cate W|thout the need for repetltlon of aII the|type
tests| for flameproof enclosures “d” as required by IEC 60079-1 and IEC 60079-0,\WHhen a
certificate concerning the full equipment is required, an Ex component enclosure certificate for
the gmpty enclosure is not necessary.

D.2 | Introductory remarks

The [requirements for an Ex component enclosure certificate fof an empty enclosure are
contgined in this annex. This does not eliminate the need for’a subsequent equipment
certificate, but it is intended to facilitate such a certificate.

The Ex component enclosure manufacturer shall be responsible for ensuring that each and
every unit supplied

§ identical in construction with the original design as detailed in the documents mentioned
n the Ex component enclosure certificate,

a)

b) hps been subjected to such routine overpréssure testing as is required, and

c) nmeets the requirements of the applicable schedule of limitations imposed by thg Ex
cpmponent enclosure certificate.

D.3 | Ex component enclosure requirements

D.3.1 Ex component enclesures shall comply with the requirements, as applicablg, of
IEC 60079-0 and of this standard.

D.3.342 Ex component enclosures shall consist of a basically simple geometry of only sqlare,
rectajngular, or cylindrical cross-section with taper not exceeding 10 %.

NOTE| When Simple geometry is considered to include those constructions in which major dimensions ¢lo not
exceefl any-other dimension by 4:1 for Group I, IIA and IIB, or do not exceed any other dimension by 2:1 for Group

IIC,additional considerations-may be necessary.

D.3.3 Enclosures for rotating machines shall not be evaluated as Ex component enclosures.

NOTE *“Machines” are taken to mean electric motors which substantially fill the enclosure.

D.3.4 Ex component enclosures shall be provided with adequate means for the mounting
and location of internal components.

D.3.5 No holes, whether for mechanical or electrical purposes, and whether blind or clear,
shall be drilled in the Ex component enclosure other than those permitted by the Ex
component enclosure certificate.

D.3.6 For Group I, IIA and IIB Ex component enclosures, the reference pressure is
determined according to 15.2.2, with modifications to the test sample as follows:
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— when no major dimension exceeds any other major dimension by more than 2:1, no
modification is needed;

— for all other permitted constructions, a solid obstruction (baffle plate) of approximately
80 % of the cross-sectional area shall be located centrally on the minor axis, and located
approximately two-thirds of the way along the major axis. The solid obstruction shall
reasonably replicate the cross-section of the enclosure.

For Group IIC Ex component enclosures, the reference pressure is determined according to
15.2.2, with a solid obstruction (baffle plate) of approximately 60 % of the cross-sectional area
located centrally on the minor axis, and located approximately two-thirds of the way along the
major axis. The solid obstruction shall reasonably replicate the cross-section of the enclosure.

Whell\ the sample is required to be modified by inclusion of the solid obstruction, igrl\ition
sour¢es and pressure recording devices shall be positioned on both sides of{the
obstruction to simultaneously measure the resultant pressures.

D.3.7 Ex component enclosures shall withstand an overpressure type test with the maxi

number of apertures of the maximum sizes at a pressure which shall becegqual to 1,5 timefs
explosion pressure (reference pressure) measured according. to” 15.2.2 with the Ex

peak

component enclosure empty, and with the entries closed by suitable_ means.

Rout
been

ne tests are not required for Ex component enclosures when' the prescribed type tes
made at a static pressure of four times the reference pressure. However, Ex compd

enclgsures of welded construction shall, in every case, be Submitted to the routine test.

The

routine test shall consist of either a dynamic ‘test with, inside and outside th

component enclosure, the appropriate explosive mixture specified in 15.2.2 (fon
detefmination of explosion pressure) at a pressure of 1,5 times atmospheric pressure;
statiq test at a pressure of at least 350 kPa and’not less than 1,5 times the reference pres

D.3.§
apph

marked in accordance with thextequirements for marking of Ex components give
IEC 60079-0, but shall be interpal and not required to be permanent. The Ex marking §

shall

not be marked extermally. Only the manufacturer's name and enclosure ider

information (such as type or.serial number) may be marked external to the enclosure.
markjng need not be permanent.

Fhe|

Thes|

e markings may be omitted if the Ex component enclosure manufacturer is also inte
to bg the holder of the equipment certificate, and indicated as such in the Ex compd

solid

mum
the

t has
nent

the
or a
sure.

pb-the

—able—mqw#ements#he—maﬁemg—shaﬂ—be—pe%@é{-dé—?abie% The enclosure shall be

n in
tring
tifier
This

nded
nent

Certif'cate schedule of limitations.

D.3.9 Provision shall be made for the mounting of external marking for equipment according
to IEC 60079-0.

D.3.10 The following information shall be given in the Ex component enclosure certificate as
part of the schedule of limitations:

a) the maximum number of apertures, their maximum sizes and their positions shall be
ddressed through direct statement or reference to a drawing number;

a

b) o

il-filled circuit-breakers and contactors shall not be used;

c) (if for ambient ranges other than —20 °C to +40 °C) the ambient range;
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d)

e)

f)

g)

(if applicable per D.3.8) indication that the Ex component enclosure manufactur
intended to be the only holder of the related equipment certificate(s);

er is

(for Group I, IIA and lIB Ex component enclosures) the content of the Ex component

enclosure equipment may be placed in any arrangement, provided that an area of at
20 % of each cross-sectional area remains free to permit an unimpeded gas flow

least
and,

therefore, unrestricted development of an explosion. Separate relief areas may be
aggregated provided that each area has a minimum dimension in any direction of 12,5 mm;

(for Group IIC Ex component enclosures) the content of the Ex component enclosure

equipment may be placed in any arrangement provided that an area of at least 40

% of

each cross-sectional area remains free to permit unimpeded gas flow and, therefore,

3

provided that each area has a minimum dimension in any direction of 12,5 mm; and

any additional limitation required for the particular construction, e.g. maximuniopen
mperature of the window.

D.4 | Utilization of an Ex component enclosure certificate to prepare an

D.4

equipment certificate

.1 Procedure

Enclgsures which have an Ex component enclosure certificate may be considere
incorporation in equipment certificates with IEC 60079-0 and<his standard, normally without
repefition of application of those requirements already applied to the Ex component enclg
subjgct to-compliance-with consideration of the schedul€,of limitations detailed in D.3.10.

Documents shall be prepared for an equipment certificate depicting the specified equipr

any

ermitted substitutions or omissions, together'with the mounting conditions within th

component enclosure, so that compliance cap, be verified with the schedule of limitatio

the

Hx component enclosure certificate.

Any |hole permitted in accordance with the Ex component enclosure certificate ma
provided either by the Ex component enclosure manufacturer, or by the equip
manyfacturer through agreement between the equipment manufacturer and the Ex compd

enc

The

Igsure manufacturer.

turbulence that may resuit in an increase in reference pressure shall be considered.

D.4

.2 Application of the schedule of limitations

In addition to)¢ompliance with the schedule of limitations, all application issues sh3g

con
this

s|deredvand determined to comply with the applicable requirements of IEC 60079-(
qtandard.

ated

i for

sure,

nent,
e Ex
ns of

y be
ment
nent

continuous effects @f devices, such as rotating devices, which can create significant

Il be
and
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Annex E
(normative)

Cells and batteries used in flameproof “d” enclosures

Introductory remarks

2014

This annex contains the requirements for electrical equipment protected by type of protection
“d” flameproof enclosures which contains one or more cells used as batteries to provide

elect

Irres
flamn
the f
elect

rical noweaer to circuits
Hoa+—p-0We—+ HGHHES-

bective of the type of electrochemical cell used, the main objective shall be tgprev
nable mixture of electrolytic gases (usually hydrogen and oxygen) from ocgurring i
ameproof enclosure. With this in mind, cells and batteries which are Jikely to re
rolytic gas in normal use (either by natural venting or by a pressure relief,valve) sha

ent a
side
ease
Il not

be uged inside the flameproof enclosure.
NOTE]| It is not intended that these requirements be applied to an electrochemical cell used as a measurement
devicd (e.g. a Type A zinc/oxygen cell in accordance with IEC 60086-1, used) for measurement of dxygen
conceftration).
E.2 | Acceptable electrochemical systems
Only[those cells listed in Tables E.1 and E.2 below for which IEC cell standards exist shall be
used
Table E.1 — Acceptable primary cells
IEC p0086- e Negative A
1 type Positive electrode Electrolyte electrode selioge f:lfjfgne
V v
_ Manganese dioxide Ammonium chloride, zinc | Zinc (Zn) 145 7B
(MnO,) chloride
Ammonium chloride, zinc | Zinc (Zn) 14 1,5p
A Oxygen (O,) chloride
B Carbon pronefluoride Organic electrolyte Lithium (Li)
(CF),
c Manganese dioxide Organic electrolyte Lithium (Li) 3,0 31
(MnO,)
E Thionyl chloride (SOCI,) Non-aqueous inorganic Lithium (Li) el =]
R Manganese dioxide Alkali metal hydroxide Zinc (Zn) s +6p
n0 . )
S Silver oxide (Ag,0) Alkali metal hydroxide Zinc (Zn) s e
a Sulphur dioxide (SO,) Non-aqueous organic salt | Lithium (Li) 3.0 3.0
a Mercury (H Alkali metal hydroxide Zinc (Zn {EEEE. (data_
ury (Hg) i ydroxi nc (ZN) | awaited) | awaited)

NOTE Zinc/manganese dioxide cells are listed in IEC 60086-1, but not classified by a type letter.

a

May only be used if an IEC cell standard exists.
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Table E.2 — Acceptable secondary cells

Relevant IEC Type Electrolyte Nominal voltage Max.—open-circuit
standards/type voltage
\v2 \v2
Type K 12 155
IEC 61951-1 Nickel-cadmium I::ogassuém
Ni-Cd) ydroxide
IEC 60623 ( (SGL3KOH)
IEC 60662 60622
Non-aauegous (data awaitad) (data awaitad)
IEC 61900 Lithtum (L) organilc salt 7 N 7
IEC 61951-2 Nickel metal Potassium 12 =
hydride hydroxide (KOH)
*Mdy-only-be-used-if anlECcell-standard-exists-

E.3 | General requirements for cells (or batteries) inside flameproof enclosures

E.3.1 The following restrictions of use shall apply to certain types of cells:

bnted or open secondary cells shall not be used to.form a battery inside flameproof
nclosures;

v
e
— sealed valve regulated cells may be used inside a flameproof enclosure; but for discharge
plrposes only; and

s

ibject to the requirements of Clause E.5j)sealed gas tight secondary cells may be
recharged inside flameproof enclosures.

E.3.2 Flameproof enclosures containing«a battery shall be marked in accordance with Table
14, pjoint d).

This [need not apply when the battery and its associated connected circuits conform to
IEC 60079-11 and the battery_.is'not recharged in service.

E.3.3 Batteries and their associated safety devices shall be securely mounted (e.g. hgld in
placg by a purpose designed clip or bracket).

E.3.4 There shalkbe no relative movement between the battery and the associated sfafety
devide or devices such as would impair conformity with the requirements of the type of
protgction concerned.

NOTE| E3,5 Conformity with E.3.3 and E.3.4-should-be-checked shall be verified beforg and
after the-tests of enclosuresrequired-bytEGC60079-0-

E.4 Arrangement of safety devices

E.4.1 Prevention of excessive temperature and cell damage

E.4.1.1 Under short-circuit discharge conditions, batteries shall either meet both conditions
below, or be fitted with a safety device, as described in E.4.1.2:

a) the external surface temperature of the cell or battery shall not exceed the continuous
operating temperature specified by the cell or battery manufacturer, taking into account
the local ambient temperature within the enclosure; and

b) the maximum discharge current shall not exceed that specified by the cell or battery
manufacturer.
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E.4.1.2 Where the two conditions in E.4.1.1 above cannot be achieved, a safety device is
required which shall comply with the requirements for infallible components in level of
protection “ib” as defined in IEC 60079-11, and be located as close to the cell or battery
terminal as is reasonably practicable, and be either:

— a resistor or current-limiting device, which limits the current to the maximum continuous
withdrawal current specified by the battery manufacturer; or

— a fuse conforming with the IEC 60127 series, selected so that the fusing characteristic
prevents the maximum withdrawal current and allowable duration specified by the battery
manufacturer from being exceeded. Where the fuse is of the replaceable type, a label
shall be provided adjacent to the fuse holder, specifying the type of fuse to be used.

The fating of the resistor or current-limiting device shall be based on the voltage of thecgll or
battefy.

E.4.2 Prevention of cell polarity reversal or reverse charging by another cell in the
same battery

E.4.2.1 Where batteries are used having

a) a|capacity of 1,5 Ah or less (at a 1 h discharge rate), and

a
b) alvolume less than 1 % of the free volume of the enclosure,

no aglditional protection need be fitted to prevent the release of electrolytic gas by po|arity
reversal, or reverse charging of a cell by other cells in the same battery.

NOTE]

E.4.2.2 Where batteries are used having a capacity and/or volume which exceed the above
valugs, arrangements shall be incorporated to prevent cell polarity reversal or reyerse
charging of a cell by others within the battery.

Two pxamples of how this may be achieved are given in below:

onitoring the cell voltage across a cell (or a few cells) and cutting off the supply |f the
bltage decreases belowthe minimum voltage specified by the cell manufacturer; or

|
< 3

DTE 1 Such protection'is often used to prevent cells going into a state of “deep discharge”. If an attempt is
ade to monitor too many cells connected in series, the protection-may will sometimes not function reliably
e to tolerances in-individual cell voltages and the protection circuit. Generally, monitoring of-re morg than
ik cells (in series) by one protection unit is not effective.

5ing shunt diodes connected so as to limit the reverse polarity voltage across each| cell.
pr example, the protective arrangement for a battery of three cells connected in series is
5 shownrin Figure E.1.

¢ KJK
l |,I \ I
U e

Figure E.1 — Fitting of diode arrangement for three cells in series

w a3z

QO T C

For this protective arrangement to be effective, the forward voltage drop across each diode
used to prevent reverse charging of a cell shall not exceed the safe reverse charge voltage of
that cell.

NOTE 2 Silicon diodes are considered suitable to meet this requirement.
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E.4.3

Prevention of inadvertent charging of a battery by other voltage sources
in the enclosure

Where batteries are used having

a) a
b) a

capacity of 1,5 Ah or less (at a 1 h discharge rate), and

volume less than 1 % of the free volume of the enclosure,

no additional protection need be fitted to prevent the release of electrolytic gas by recharging

curre

Whelle there 1S another voltage source Iin the same enclosure (including other batteries),
battery and its associated circuits shall be protected against charging by other than the-¢

spec

— separating the battery and its associated circuits from all other voltage source(s) i

th
th

The
the p
a seq

E.5

E.5.1
may

oRty-

nts.

fically designed to do so. For example:

e enclosure, using the clearance and creepage distances specified in)I[EC 60079
e highest voltage capable of causing the contamination; or

pparating the battery and its associated circuits from all other voltage source(s) i
e enclosure, by an earthed metal barrier/screen capable of carrying the maximum
irrent of the source for the time that it is likely to exist (taking account of any ¢
rotection provided, e.g. fuses, earth fault protection); or

bparating the battery only, from the other voltage soutce(s) using the clearance
eepage distances specified in IEC 60079-7, but withCblocking diodes fitted as sho
gure E.2, so arranged as to reduce the risk of alsingle fault causing both diodes
nort-circuited.

+Ve | I I I | —Ve
K | I I I I I |‘
IEC 1930/14

Figure E.2 - Fitting of blocking diodes to meet E.4.3 (third example)

equirements of the examples in E.4.3 do not apply to circuits connected to a batte
urpose of creating a voltage reference point or to a charging supply intended to rech
ondary battery in aéeordance with Clause E.5.

Recharging of secondary cells inside flameproof enclosures

Onh K type,sealed-gas-tight-nickel-cadmium; Only cells as listed in Table E.2{

be recharged inside flameproof enclosures.-Nickel-metal-hydride-cells-may-berechd
oo =0 enllelondasd oadnte

the
ircuit

hside
7 for

nside
fault
ircuit

and

vn in
o be

y for
arge

b
irged

E.5.2 Where cells or batteries are to be charged whilst inside the flameproof enclosure, the
charging conditions shall be fully specified in the manufacturer's documents and safety
devices shall be fitted to ensure that these conditions are not exceeded.

E.5.3 The charging arrangements shall be such as to prevent reverse charging.

E.5.4 Where batteries are used having

a) a
b) a

capacity of 1,5 Ah or less, and
volume less than 1 % of the free volume of the enclosure,

no additional safety device(s) needs to be fitted to the battery to prevent the release of
electrolytic gas by recharging currents.
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NOTE-2 The above effectively limits the use of cells (or batteries) not fitted with a safety device, to those
commonly known as “button type cells” used, for example, inside flameproof enclosures to retain memory on
programmable electronic circuits.

types

E.5.5 Where batteries are used having a capacity and/or volume exceeding the above
values, recharging is only allowed within the flameproof enclosure if the battery is fitted with a
safety device(s) arranged to cut off the charging current and prevent the production and
possible release of electrolytic gas, if the voltage of any cell within the battery exceeds the
maximum voltage specified by the cell manufacturer for this purpose.

E.6

E.6.1

than the maximum open circuit voltage of the battery.

E.6.2
exam

E.6.3
disch

E.6.4
syste

control system is consistent with the level of safety required by this standard.

Rating of protection diodes and reliability of protection devices

The voltage rating of a protection diode fitted to comply with E.4.2 shall _be not

The voltage rating of the series blocking diodes fitted to comply ‘with E.4.3
ple) shall be not less than the maximum peak voltage inside the flameproof enclosuf

less

third

The current rating of the protection diodes shall be natless than the maximum

arge current as limited by the arrangement in E.4.1.

The safety devices required by this standard form,*safety related parts of a cq
m. It is the responsibility of the manufacturer to @ssess that the safety integrity d

ntrol
f the
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Annex F
(informative)

Mechanical properties for screws and nuts
When applying the requirements of 11.3, the following information may prove useful.

Table F.1 — Mechanical properties for screws and nuts

Fastener Property class Nominal Minimum Nominal yield Minimum yield
paterial tensile tensite | Siress SIress|
strength strength

MPa MPa MPa MPa
Carblon steel 3,6 300 330 180 190
Carblon steel 4,6 400 400 240 240
Carbjon steel 4,8 400 420 320 340
Carblon steel 5,6 500 500 300 300
Carbon steel 5,8 500 520 400 420
Carblon steel 6,8 600 600 480 480
Carblon steel 8,8 < M16 800 800 640 640
Carbon steel 8,8 > M16 800 830 640 660
Carblon steel 9,8 900 900 720 720
Carblon steel 10,9 1000 1 040 900 940
Carblon steel 12,9 1200 1220 1080 1100
Stairlless steel A*-50 500 210
(ausfenitic)
Stair|less steel A*-70 700 450
(ausfenitic)
Stairjless steel A*-80 800 600
(ausfenitic)
Stairlless steel .
(marfensitic) C*-50 500 250
Stairlless steel 70 700 410
(marfensitic)
Stair|less steel c*-80 800 640
(marfensitic)
Stalrless_ §tee| c*-110 1100 820
(marfensiticy)
Stairlless steel
(ferritic), F1-45 450 250
Stainless steel F1-60 600 410

(serritic)

NOTE For stainless steel property Class A and C above, the “*” shown is replaced by a property grade
numeral.
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] Equi iontevel Porf . £ Conditi ; .
aifercedd Group protection
Ma wo-independe E eans-o EF quipment remains .
independently of each
Group-| other
Ga wo-independe E eans-o EF quipment remains ;
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G.1

Annex G
(normative)

Additional requirements for flameproof enclosures with
an internal source of release (containment system)

General

A containment system is the part of the apparatus containing any process fluid that may pass

thro?ﬁﬁmmmmm#m—m—mmm—ﬂWW—)r an

interpal release into the wiring system. See Figure G.1.

Equi

found in normal air, or other oxidizer, is outside the scope of this standard.

NOTE]
into a
use o

inlet flow restrictors and breathing/draining devices to maintain the internal pressure of the flam

enclogqure within the 90 kPa to 110 kPa (absolute) atmospheric pressure showh \i" the Scope of IEC 60

Poten
other

ial sources of leakage include o-rings, gaskets, threaded joints, flanged\{|dints, process connection
barts.

Containment system

Flameproef enclosure

RN

Breathing/draining device .
Flow limiter

Breathing/draining device or flame arrestor

bment with an internal source of release of oxygen in concentrations greater than that

The release of either flammable or non-flammable process fluid, including air, frop“a containment qystem
flameproof enclosure, due to leakage under normal or abnormal conditions, can ‘'sometimes necessitgte the

Pproof
D79-0.
, and

G.2

Figure G.1 — Flameproof enclosure with containment system

Release conditions

G.2.1 No release

+931/14

There is no internal release when the containment system is infallible. See the design

requi

rements for an infallible containment system.
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G.2.2 Limited release of a gas or vapour

The rate of release of the process fluids into the flameproof enclosure shall be predictable in
all conditions of containment system failure. See the design requirements for a containment
system with limited release.

NOTE For the purpose of this standard, release of a liquefied gas is considered as release of a gas.
G.2.3 Limited release of a liquid

The rate of release of the process fdes |nto the flameproof enclosure is I|m|ted as for a gas
or va ration shall
ven to the possible accumulation of liquid inside the flameproof enclosure q
consgquences thereof. See the design requirements for a containment system @,
release.

G.3 | Design requirements for the containment system (19

G.3.1 General design requirements ’\Q)

The ¢lesign and construction of the containment system, which W|I@term|ne whether legkage
is likply to occur or not, shall be based on the worst case ions of service specifigd by
the npjanufacturer. S\\&/

The ¢ontainment system shall be either infallible or hzg(a limited release.
The manufacturer shall specify the maximum inIe\)Nggssure to the containment system.

Detal|ls of the design and construction of @containment system, the types and operating
cond|tions of the process fluids it may co and the expected release rate or rates at given
locat|ons, shall be provided by the m; acturer in order for the containment system {o be
evalyated as either an infallible contaﬁrment system or as a containment system with limited

releafse. \O

If thgl containment system d@ ot fulfil the infallible containment system requirements (thhis
standard, all the inlets and lets of the containment system shall have breathing/draining
devides or flame arres at the wall of the flameproof enclosure, which can be separdte or
integrated parts of th@ closure and shall be considered during the type tests of Clause [I5.

Ignitipn sourceswin®the containment system shall be considered separately and may]also
require breat draining devices or flame arrestors.

G.3.2 @%Hible containment system

The }l‘lainmun‘l systemm—statt—becomposed—ofmetattic; ceramicor gtass pipes,; tubes or
vessels that involve no moving joints. Joints shall be made by welding, brazing, glass to metal
sealing, or by eutectic methods.

NOTE 1 Eutectic methods involve the joining of two or more components, normally metallic, employing a binary or
ternary alloy system which solidifies at a constant temperature which is lower than the beginning of solidification of
any of the components being joined.

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

NOTE 2 Adverse operating conditions (including vibration, thermal shock and maintenance operations when doors
or access covers of the flameproof enclosure are open) can cause damage to a potentially fragile containment
system.

The external surface of the containment system serves to complete the flameproof enclosure.
Therefore, the overall assembly of the containment system and flameproof enclosure shall be
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subjected to all of the same type tests as a stand-alone flameproof enclosure, with the same
pass/fail criteria applied.

NOTE 3 It is not the intent of this Annex to evaluate the internal volume of the containment system as if it were a
flameproof enclosure.

G.3.3 Containment system with a limited release

Due to containment system failure concerns, the flow of process fluids entering the
containment system shall be limited to a predictable rate by flow limiting devices fitted outside
the flameproof enclosure.

Flow]| limiting devices may be installed inside the flameproof enclosure if the conta@Lnent
systdm from the entry point into the flameproof enclosure up to and including the jigtet tp the
flow [imiting devices conforms to the design requirements for an infallible contain% t sygtem.
Thesk flow limiting devices shall be permanently secured and shall have no movable parts.

Flow| limiting devices shall not incorporate polymeric or elastomeric ,h\aerials, but| may
incorporate ceramic or glass materials. ,\Q)

Also,| due to containment system failure concerns, there shall@ no increase in internal
presgure greater than 1,1 times the atmospheric pressure('}urrounding the flameproof

encldsure. N\

NOTE| To limit the potential increase in internal pressure, breathi gning devices in the wall of the flamgproof
encloqure, and coordination between these devices and the flow li g device, are sometimes used.

Undgr normal operating conditions, the contain t system with limited release shdll be

sealgd to achieve a maximum leakage rate é@/alent to a helium-leakage rate less|than

10~2|Pa x I/s (10~4 mbar x I/s) at a pressure%@erence of 0,1 MPa (1 bar).
b\

permijitted. Pipe threads, compression\\q“omts (for example, metallic compression fittings)| and

Elastmeric seals, windows and othe @on-metallic parts of the containment systen are
flang

d joints are also permitted. \Q
O
ontai
G.4 | Type tests for the Containment system

G.4.1 Overpress Qst

presgure of at 4 times the maximum rated pressure, but no less than 1 000 Pa, shall be

For gn infallib%ﬁnﬁéinment system or a containment system with a limited release, g test
applied to tk@ ontainment system for a period of at least 2 min. The containment sylstem

shall| be d at both minimum and maximum service temperatures. A routine test i not
require
AN

For a containment system with a limited release, a test pressure of at least 1,5 times the
maximum internal overpressure specified for normal service, with a minimum of 200 Pa, shall
be applied to the containment system and maintained for a time of at least 2 min. A routine
overpressure test under the same conditions is required.

The increase of the test pressure should achieve the maximum pressure within 5 s.

The test is considered to be satisfactory if no permanent deformation occurs and compliance
with the applicable leakage test for either an infallible containment system or for a
containment system with a limited release is verified.

G.4.2 Leakage test for an infallible containment system

The containment system shall
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— be surrounded by helium at a pressure equal to the maximum rated pressure. The
containment system shall be evacuated down to an absolute pressure of 0,1 Pa or lower,
or

— be located in a vacuum chamber and be connected to a helium supply at the maximum rated
pressure. The vacuum chamber shall be evacuated down to an absolute pressure of 0,1 Pa or
lower.

The test is considered satisfactory if an absolute pressure of 0,1 Pa can be maintained with
the evacuating system operating.

G.4.3 Leakage test for a containment system with a limited release

The

|
rkea

|
o

The 1

ontainment system shall A

%
b surrounded by helium at a test pressure equal to the maximum rated preﬁﬁg, b
ss than 1 000 Pa, or N

b connected to a helium supply at the maximum rated pressure, but no Ie‘,is()tfhan 1000
haximum helium-leakage rate shall be less than 10-2 Pa x I/s (10«%,bar x I/s).
QQ)Q
S\\@
O

Ut no
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H.1

Annex H
(normative)

Requirements for machines with flameproof
“d” enclosures fed from converters

General

This annex contains requirements for electrical machines used with converters.

H.2

Even
requi

NOTE
a med
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H.3
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tempe
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Construction requirements for bearings Q}/

™
in the case of the bearings located internal to the flameproof enclos%é} the be
Frements of IEC 60079-0 continue to apply.

-
-

hanical failure of the bearing which can, in turn, result in a thermal igniti the external atmos
nally, such shaft and bearing stray currents may result in ignition capable(zj rking between the shg

s
The shaft and bearing stray currents will contribute to a premature bearing faigg/vhich is likely to r¢
using or the driven equipment.

&
Temperature requirements ;\\
O

ption of an appropriate temperature class may bé@de by

FC 60079-0, or Q

Ffovision of appropriate direct thermaIQ&ection, normally in the stator winding,
hs sufficient margin to be able to detett excessive temperatures at the rotor beaj
baring caps and shaft extensions. @%

se of the thermal protection i€“made mandatory by identification of this Sp
ondition of Use in the certifica@

For typical arrangements, i& been found that the use of PTC 160 thermistors or 160 °C therm|

ded in the stator winding (@ per phase in the end winding opposite any fan) can justify the alloca
Fature class T3. .

e
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baluating the motor and specific converter together for the specified duty as describg¢d by

vhich
ings,

margin may be determined by test or calculation.
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The fext of this interpretation sheet is based on the following documents:

sive atmospheres.

Part 1: Equipment protection by flameproof enclosures "d"

INTERPRETATION SHEET 1

DISH

Report on voting

31/1536/DISH

31/1542/RVDISH

interpretation sheet has been prepared by IEC technicalrcommittee 31: Equipment for

Full information on the voting for the approval of this interpretation sheet can be found ip the
repoft on voting indicated in the above table.

IEC 60079-1:2014 Edition 7.0, Explosive atmospheres — Part 1: Equipment protectign by
flameproof enclosures "d"

Question 1:

The requirements given in 13.1 of TEC 60079-1:20T4 (Edition 7) restrict threaded entries for

flameproof enclosures to only metric and NPT. Does this restriction represent a major
technical change between IEC 60079-1:2014 (Edition 7) and IEC 60079-1:2007 (Edition 6)?

Answer 1:

Yes, the restriction to only metric and NPT regarding threaded entries for flameproof
enclosures does represent a major technical change between IEC 60079-1:2014 (Edition 7)
and IEC 60079-1:2007 (Edition 6). The requirements given in Clause 13 of IEC 60079-1:2007
(Edition 6) had no such normative restriction, with reference to metric and NPT only as
examples of threaded entries for flameproof enclosures.

ICS 29.260.20
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While IEC 60079-1:2014 (Edition 7) only permits the use of metric and NPT threads for entry
into flameproof enclosures, cable glands/conduit entry devices, thread adapters and blanking
elements are permitted to use other thread forms (see Annex C of |IEC 60079-1:2014
(Edition 7)).

NOTE 1 The intention of the restriction to only metric and NPT regarding threaded entries for flameproof
enclosures is to minimize the mismatch of thread forms in enclosure entries.

NOTE 2 In the Foreword of IEC 60079-1:2014 (Edition 7), the table detailing the significance of the changes
between IEC 60079-1:2014 (Edition 7) and IEC 60079-1:2007 (Edition 6) mistakenly did not identify this metric and
NPT restriction as a major technical change. Unfortunately, the IEC Directives do not permit a corrigendum to be
issued to correct errors in non-normative text such as the table detailing the significance of changes.

Quesltion 2:

Whele a thread adapter is fitted and assessed as a factory-assembled part of the flameproof
enclgsure, what are the permitted thread forms?

Answer 2:

A thfead adapter may use thread forms other than metric and~NPT, whether as ah Ex
Equipment thread adapter or as a thread adapter fitted and assessed as a factory-assembled
part of the flameproof enclosure (see Annex C of IEC 60079-1:2014 (Edition 7)).

Question 3:

Can ja blanking element be installed in a thread adapter which is fitted and assessed|as a
factofy-assembled part of the flameproof enclosure?

Answer 3:

Yes, [the requirements given in Clause@3 of IEC 60079-1:2014 (Edition 7) regarding thread
adapters are for separately certified~Ex equipment thread adapters, not those fitted| and
assepsed as a factory-assembled part of the flameproof enclosure.

Question 4:

Wha{ is the required, marking when a thread adapter is fitted and assessed as a fagtory-
assembled part of theflameproof enclosure?

Answer 4:

Clauge 13 of IEC 60079-1:2014 (Edition 7) requires identification of the specific thread|type
and size’ of threaded entries into flameproof enclosures. In the case where the thread adppter

connection.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -
Part 1: Equipment protection by flameproof enclosures “d”

FOREWORD

2014

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

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

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

IEC Publications have the form of recommendations for international use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to’ ensure that the technical content
Publications is accurate, IEC cannot be held responsible fordhe way in which they are used or fq
mipinterpretation by any end user.
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In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publications

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

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

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

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

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

At{ention is drawn-to the possibility that some of the elements of this IEC Publication may be the sub
patent rights, [EC-shall not be held responsible for identifying any or all such patent rights.
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31:

This seventh edition cancels and replaces the sixth edition, published in 2007, and constitutes
a technical revision.

The significance of the changes between IEC 60079-1, Edition 7.0 (2014) and IEC 60079-1
Edition 6.0 (2007) (including Corrigendum 1 (2008)), is as listed below:
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Type

Explanation of the significance of the changes

Clause

Minor and
editorial
changes

Extension

Major
technical
changes

Normative references

(Removal of the edition date from the reference for
IEC 60079-0)

X

Requirements for level of protection “da”

(Catalytic sensors of portable combustible gas detectors)

4.2

Requirements for level of protection “dc”

44 155

(“Endlosed break” devices from IEC 60079-15)

Flamgproof joints, General requirements

(Docyimentation clarification and examples of corrosion
inhibiting grease)

5.1

Flamgproof joints, General requirements

(Spegific Conditions of Use that joints are not intended to
be repaired)

5.1

Flamgproof joints, General requirements

(Electroplating more than 0,008 mm thick)

5.1

Non-fhreaded joints, Gap (i)

(Intentional gaps between surface for flanged joints)

5.2.2

Serrdted joints

(Use [and test requirements)

5.2.8

Multi{step joints

(Not |ess than 3 adjacent segments and two path changes)

5.2.9

Minimum width of joint and maximum gap for enclesures of
groups IIA and I1B

(Max|mum gaps for flanged, cylindrical or spigot joints of
9,5 mm minimum width and volume greatérithan 2 000 cm3)

Table 2

Minimpum width of joint and maximum @ap for enclosures of
grougs I, lIA, IIB and IIC

(1SO B0000-1 for constructional ‘value rounding)

Table 2,
Table 3

Cylinfrical threaded joints
(1SO P65-1 standard in'respect of thread form or quality of fit)

Table 4

Tapef threaded joints

(Extefrnal and,internal thread construction)

Table 5

Cemgnted/joints

(Supplemental mechanical means of securement)

6.1.2

Cemented joints

(Evaluation criteria if there is leakage)

6.1.2

Fused glass joints

(Glass-to-metal joints)

6.2

Thermal tests of breathing and draining devices

(Temperature class based on external surface temperature
after the 10 min test period)

10.9.3.2

Test of the ability of the breathing and draining device to
withstand pressure

(Relocated from before thermal tests to after the non-
transmission test)

10.9.3.4
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Type
Explanation of the significance of the changes Clause Minor and | Extension Major
editorial technical
changes changes
Ex component certificate 10.9.4 X
(Service temperature range for non-metallic enclosures per
IEC 60079-0)
Fasteners and openings 11 X
(Relocation of blanking element content to 13.8 and C.2.3)
Fasteners and openings, Property class or yield stress 113 X
(Certlficate specific condition of use)
Fastgners and openings 11.8 X
(Opehings in the wall of the enclosure)
Matefials 12.8 cp
(Matgrial limitation in acetylene atmospheres)
Entrig¢s for flameproof enclosures, General 13.1 X
(Metnic and NPT threaded entries)
Entri¢s for flameproof enclosures, General 13.1 X
(Grodp | non-threaded joints)
Entri¢s for flameproof enclosures, Non-threaded holes 13.3 X
(Grodgp | application)
Entrig¢s for flameproof enclosures, Cable glands 13.4 X
(Groyp | application)
Cablg glands, Conduit sealing devices 13.4,13.5 X
(Documentation to facilitate mounting)
Plugq and sockets and cable couplers 13.6.4 CcB
(Load requirement for arc-quenching test)
Bush|ngs 13.7 X
(Docymentation to facilitate mounting)
Blan}ing elements 13.8 X
(Relgcated from Clause 1)
Verification and tests Table 6 X
(Maximum surfacestemperature conditions)
Type|tests 15 X
(Sequence and number of samples for tests)
Detellmination of explosion pressure, General 15.2.2.2 X
(Devices that can cause turbulence)
Determination of explosion pressure, General 15.2.2.2 X
(Number of tests for Group 1IC)
Determination of explosion pressure, General 15.2.2.4 X
(Pressure pilling for Group 11B)
Determination of explosion pressure, General 15.2.2.5 X
(Equipment marked for a single gas)
Overpressure test, General 15.2.3 X
(Low ambient overpressure tests not required)
Overpressure test — First method (static) 15.2.3.2 X

(3 times option when routine batch testing)
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Type
Explanation of the significance of the changes Clause Minor and | Extension Major
editorial technical
changes changes
Overpressure test — First method (static) 15.2.3.2 X
(Adjustment for low ambient due to small size of equipment)
Overpressure test — Second method (dynamic) 15.2.3.3 X
(Number of tests to be made)
Test for non-transmission of an internal ignition 15.3 X
(Clarfffcatformr regaraing grease)
Redupction in length of a threaded joint for non-transmission Table 9 X
test
(ISO[965-1 and 965-3 standards in respect of thread form
and quality of fit)
Test factors to increase pressure or test gap Table 10 X
(Grodgp 1IC adjustments for elevated ambients)
Test for non-transmission of an internal ignition, Groups |, 15.3.2.3 X
IIA apd 1IB
(Number of tests to be made)
Test for non-transmission of an internal ignition, Group IIC 15.3.3.2 X
testirjg by increased gap
(Number of tests to be made)
Test for non-transmission of an internal ignition, Group IIC 15.3.3.4 X
(Oxygen enrichment of test gases)
Thermal tests of enclosures with breathing and draining 15.4.3.1 X
devices
(Temperature class based on external surface temperature
afterfhe 10 min test period)
Testq for “dc” devices 15.5 X
(“Endlosed break” devices from IEC 60079-15)
Routine tests, General 16.1.2 X
(Adjustment for low ambient dué to small size of equipment)
Routine tests, General 16.1.3 X
(Optipns when second method is chosen)
Routine tests, General 16.3 X
(Welded joint.inspection options)
Routine testsy General 16.6 X
(Allowance for batch testing)
Switchgear for Group | 17.2.2, X
(Clarifying need for compliance with EPL Mb types of 17.2.3
protection)
Non-metallic enclosures and non-metallic parts of 19.1 X
enclosures, General
(Exception for cemented joints)
Non-metallic enclosures and non-metallic parts of 19.2 X
enclosures, Resistance to tracking and creepage distances
(Reference to both IEC 60079-7 and or IEC 60079-15)
Non-metallic enclosures and non-metallic parts of 19.3 X

enclosures, Requirements for type tests

(Clarification of test sequence)
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Type
Explanation of the significance of the changes Clause Minor and | Extension Major
editorial technical
changes changes
Instructions 21 X
(Indication that repair of flamepaths is not intended)
Bushings C.2.1.4 X
(Documentation regarding numbers of cores)
Bushings C.2.1.4 X
(Critqrta for mon-tramnsmiSSIon test)
Bush|ngs C.2.1.4 X
(Evaluation criteria if there is leakage)
Flamgproof joints, Threaded joints C.2.2.1 X
(Reqliirement options)
Flamgproof joints, Non-threaded joints C.2.2.2 X
(Grodgp | application)
Consfructional requirements for Ex blanking elements C.2.3.1 X
(Relgcated from Clause 11)
Constructional requirements for Ex blanking elements C.2.3.2! X
(Metrjic and NPT Ex blanking elements) C.23.8
Constructional requirements for Ex blanking elements O\2.3.4 X
(Grodp | non-threaded construction)
Sealipg test, General C.3.1.1 X
(Allowance for re-tightening)
Cabl¢ glands and conduit sealing devices with sealing ring C.3.1.2 X
(Manprel to be corrosion-resistant metal)
Type|tests for Ex blanking elements, Torque’test C.3.3.1 X
(Testtblock to be steel)
Tightening torque values Table C.1 X
(Addition of < 16 mm thread.size)
Tightening torque values Table C.2 X
(Addition of NPT thread-sizes)
Ex cqmponent enefosure requirements D.3.8 c4
(Markings centerit)
Ex cdmponent enclosure requirements D.3.10 X
(Certificate content)
Utilization of an Ex component enclosure certificate to D.4.1 X
prepare an equipment certificate, Procedure
(Devices that can create significant turbulence)
Acceptable primary cells Table E.1 X
(Addition of Type B cells)
Acceptable primary cells Table E.1 Cc5
(Removal of Type T cells)
Acceptable secondary cells Table E.2 X
(Addition of Lithium type cells)
Prevention of excessive temperature and cell damage E.4.1.2 X

(Application of IEC 60079-11 requirement)
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Type

Explanation of the significance of the changes Clause Minor and | Extension Major
editorial technical
changes changes

Prevention of inadvertent charging of a battery by other E.4.3 X
voltage sources in the enclosure

(Construction not requiring additional protection)

Recharging of secondary cells inside flameproof enclosures E.5.1 X

(Additional battery options)

Introduction of an alternative risk assessment method Annex G X
encompassing equipment protection levels’ for Ex
equigment

(Removal of previous Informative Annex)

Additjonal requirements for Flameproof enclosures with an Annex G X
internjal source of release (containment system)

(Addftion of new Normative Annex)

Requjrements for machines with flameproof “d” enclosures Annex H X
fed flom converters

(Addftion of new Normative Annex)

NOTE| The technical changes referred to include the significance ,ef. technical changes in the revised IEC
Standard, but they do not form an exhaustive list of all modificationg’from the previous version. More guidang¢e can

be found by referring to the Redline Version of the standard.

Explanations:

A)

B)

Definitions
Minor and editorial changes

Clarification

decrease of technical requirements
nlinor technical change

eflitorial corrections
T
T

hese are changes whichimodify requirements in an editorial or a minor technical |way.
hey include changes ‘of the wording to clarify technical requirements without| any
tgchnical change, or a.reduction in level of existing requirement.

xtension

ddition of technical options

bw options are given, but without increasing requirements for equipment that was| fully
bmpliant with the previous standard. Therefore, these will not have to be considergd for

E

a

These are-gchanges which add new or modify existing technical requirements, in a way that
n

c

pfoducts in conformity with the preceding edition.

ajor technical changes

addition of technical requirements
increase of technical requirements

These are changes to technical requirements (addition, increase of the level or removal)
made in a way that a product in conformity with the preceding edition will not always be
able to fulfil the requirements given in the later edition. These changes have to be
considered for products in conformity with the preceding edition. For these changes
additional information is provided in clause B) below.

NOTE These changes represent current technological knowledge. However, these changes should not
normally have an influence on equipment already placed on the market.

Information about the background of ‘Major Technical Changes’

C1 — Supplemental mechanical means of securing the cemented joint shall not be
defeated by the opening of doors or covers that are intended to be opened during
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installation or maintenance. For example, in the images below for a Iuminaire
incorporating a cemented joint between the lens and the enclosure cover, the construction
shown in the second image would be in accordance with this requirement, while the
construction shown in the first image would not.

< LENS
LENS v

-/
4

‘.“ H% CEMENT ““ i /I J ‘ .
- Z P

/
FLAMEPROOF & - ClRCLP 08 CHANIC
A CIRCLIP OR OTHER MECHANICAL
JOINT p FLAMEPROOF] RETAINING ARRANGEMENT
L JOINT

78
/

e \ N REMOVABLE Ve )
f COVER e

REMOVABLE

/
ENCLOSURE /
ENGLOSURE

IEC 1932/14

G2 — Addition of material limitations of enclosures of equipment\and enclosures ¢f Ex
components for external mounting, if constructed of copper’or copper alloys, when
used in explosive gas atmospheres containing acetylene((12.8).

C3 — Addition of power factor requirement for evaluating’the ability of a plug and spcket
to remain flameproof during the arc-quenching period while opening a test dircuit
(13.6.4).

G4 — Addition of marking requirements for Ex cOmponent enclosures, in addition tp the
requirements for marking of Ex components given in IEC 60079-0 (D.3.8).

G5 — Removal of Type T cells as acceptable.primary cells (Table E.1).

The fext of this standard is based on the follewing documents:

FDIS Report on voting
31/111HFDIS 31/1125/RVD

Full information on the voting for the approval of this standard can be found in the repdrt on
voting indicated in the abovetable.

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

A list of all parts in the IEC 60079 series, published under the general title Explpsive
atmojspheres; can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

The rontents of the corrigendum of June 2018 and Interpretation sheet of May 2020 [have
been|included in this copy.

IMPIORTANT - The 'colour inside' logo on the cover page of this/publication indicates
thal it contains colours which are considered to be useful for the corfrect
understanding of its contents. Users should therefore prinththis document using a
colour printer.
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EXPLOSIVE ATMOSPHERES -

Part 1: Equipment protection by flameproof enclosures “d”

1 Scope

2014

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

elect
explg

This
requi
this g

Fical equipment with the type of protection flameproof enclosure “d”, intended foryu
sive gas atmospheres.

standard supplements and modifies the general requirements of IEC 600iZ9-0. Wh
rement of this standard conflicts with a requirement of IEC 60079-0, the requirems
tandard will take precedence.

2 Normative references

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

are i

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

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

ameli

dments) applies.

IEC 60061 (all parts), Lamp caps and holdersi:together with gauges for the contn

inter

IEC §

IEC ¢

IEC ¢

IEC ¢
Iln"

IEC ¢

ISO
basid

thangeability and safety
0079-0, Explosive atmospheres — Part\0: Equipment — General requirements

0079-7, Explosive atmospheres— Part 7: Equipment protection by increased safety

0079-15, Explosive_atmospheres — Part 15: Equipment protection by type of prote

0127 (all parts), Miniature fuses

D65-1, {SO general-purpose metric screw threads — Tolerances — Part 1: Principles
data

0079-11, Explosive atmosphieres — Part 11: Equipment protection by intrinsic safety|“i

se in

bre a
nt of

f and
. For
any

ol of

e

w“@p

ction

and

Al ~3s ] IfaYa) I

e £l ol Tl
ISO JUOUUTY, ToU yTricTdr"purpuotT 11Tl SLiTvr trircdaus rorerarico

i) £ D [ e Tl
rdart 9. Joviativl

constructional screw threads

s for

ISO 2738, Sintered metal materials, excluding hardmetals — Permeable sintered metal
materials — Determination of density, oil content and open porosity

ISO 4003, Permeable sintered metal materials — Determination of bubble test pore size

ISO 4022, Permeable sintered metal materials — Determination of fluid permeability

ANSI

/ASME B1.20.1, Pipe threads, general purpose (inch)
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3 Terms and definitions

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

NOTE Additional definitions applicable to explosive atmospheres can be found in IEC 60050-426 [1]1.

3.1

flameproof enclosure “d”
enclosure in which the parts which can ignite an explosive gas atmosphere are placed and
which can withstand the pressure developed during an internal explosion of an explosive
mixtdre, and which prevents the transmission of the explosion to the explosive| gas
atmogphere surrounding the enclosure

3.2
volume
total internal volume of the enclosure

Note 1 to entry: For enclosures in which the contents are essential in service, the yolume to be considered|is the
remaifing free volume.

Note 2 to entry: For luminaries, the volume is determined without lamps fitted.

3.3
flameproof joint or flamepath
placg where the corresponding surfaces of two parts~0f an enclosure, or the conjunctipn of
enclgsures, come together and which prevents the transmission of an internal explosipn to
the explosive gas atmosphere surrounding the enclosure

3.4
width of flameproof joint
L
shorflest path through a flameproof joint\from the inside to the outside of an enclosure

Note 1 to entry: This definition does noef-apply to threaded joints.

3.5
distance
l
shorflest path through‘a/flameproof joint, when the width of the flameproof joint L is interrupted
by hples intended, fof the passage of fasteners for assembling the parts of the flameproof
enclgsure

3.6
gap ¢of flameproof joint
i
distance between the corresponding surfaces of a flameproof joint when the electrical
apparatus enclosure has been assembled

Note 1 to entry: For cylindrical surfaces, forming cylindrical joints, the gap is the difference between the
diameters of the bore and the cylindrical component.

3.7

maximum experimental safe gap (for an explosive mixture)

MESG

maximum gap of a joint of 25 mm in width which prevents any transmission of an explosion
during 10 tests made under the conditions specified in IEC 60079-20-1 [2]

1 References in square brackets refer to the bibliography.
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3.8
shaft
part of circular cross-section used for the transmission of rotary movement

3.9

operating rod

part used for the transmission of control movements which may be rotary or linear or a
combination of the two

3.10

pressure-piling
results of an ignition, in a compartment or subdivision of an enclosure, of a gas mixture pre-
compgressed, for example, due to a primary ignition in another compartment or subdivision

3.11
quick-acting door or cover
door [or cover provided with a device which permits opening or closing by)a simple operation,
such|as the movement of a lever or the rotation of a wheel

Note 1 to entry: The device is arranged so that the operation has two stages:
e ofe for locking or unlocking, and

o amnother for opening or closing.

3.12
door|or cover fixed by threaded fasteners
door|or cover, the opening or closing of which requires the manipulation of one or more
thredded fasteners (screws, studs, bolts or nuts)

3.13
thregded door or cover
door [or cover which is assembled to a.flameproof enclosure by a threaded flameproof join

—

3.14
breathing device
devide which permits an exchange between the atmosphere within an enclosure and the
surrgunding atmosphere and*which maintains the integrity of the type of protection

3.15
draining device
devide which pefmits liquids to flow out from an enclosure and which maintains the integrjity of
the type of pretection

3.16
Ex equipment blanking element
threaded blanking elements for Group T or TI, and non-threaded blanking elements for Group |,
that

— are intended to close unused entries,

— are tested separately from the equipment enclosure,

— have an equipment certificate, and

— are intended to be fitted to the equipment enclosure without further consideration

Note 1 to entry: This does not preclude a component certificate for Ex component blanking elements in
accordance with IEC 60079-0. Examples of blanking elements are shown in Figure C.1.

Note 2 to entry: Non-threaded blanking elements are not equipment for Group Il applications.
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3.17

Ex equipment thread adapter
thread adapter tested separately from the enclosure but having an equipment certificate and
which is intended to be fitted to the equipment enclosure without further consideration

Note 1 to entry: This does not preclude a component certificate for Ex component thread adapters in accordance
with IEC 60079-0. Examples of thread adapters are shown in Figure C.3.

3.18

Ex component enclosure
empty flameproof enclosure provided with an Ex component certificate, without the internal
equipment being defined, so as to enable the empty enclosure to be made availabl
incorporation into an equipment certificate without the need for repetition of type testing

4

4.1

for

Level of protection (equipment protection level, EPL)

General

Electrical equipment with flameproof enclosure “d” shall be one of the fallowing:

Igvel of protection “da” (EPL “Ma” or “Ga”);
Igvel of protection “db” (EPL “Mb” or “Gb”); or
Igvel of protection “dc” (EPL “Gc”).

The fequirements of this standard shall apply to allnlevels of protection unless othe
statefd.
4.2 | Requirements for level of protection “da”

Leve| of protection “da” is only applicable ‘to catalytic sensors of portable combustible
detegtors.

The following are the additional specific requirements for level of protection “da” that m
or supplement the requirementsof-this standard:

tHe maximum free internalvolume shall not exceed 5 cm3;

the electrical conductors into the sensor shall employ a sealed joint, in accordance|
Clause 6, directly in)the wall of the enclosure;

—

Re breathing device of the sensor shall comply with Clause 10, and shall be bonded t
all of the enclosure so as to eliminate any gaps (such as cementing per 6.1 or §
bnding) or, shall be press-fitted to the wall of the enclosure with supplemental mech4g
eans-efisecuring (such as swaging);

3os

rwise

gas

odify

with

o the
inter
nical

n

ta 3y3 W for Group | and 1,3 W for Group |I; and

ipplied by a circuit of Level of Protection “ia”, with a maximum dissipated power Iirlnited

NOTE Catalytic elements operate normally at a high temperature. If the power dissipation is increased

beyond normal operating levels, the element fails to an open circuit. Therefore, the required power lim
provides a limitation of the external surface temperature.

itation

the non-transmission tests of 15.3 or 15.4.4 (if applicable) are modified to increase the

number of non-transmission tests as shown in Table 1.
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Table 1 — Number of non-transmission tests for level of protection “da”

Equipment group Number of non-transmission tests
I 50
A 50
1B 50
Ic 50 hydrogen and 50 acetylene

2014

_Requirements for level of protection “db”

tandard shall apply to level of protection “db”.

Requirements for level of protection “dc”
General

requirements for level of protection “dc” are applicable to electrical equipment an
onents with electrical switching contacts and are found in 4.42through 4.4.3.

Construction of “dc” devices

.1 General

[ than specific requirements for level of protection “da” and “dc”, all other requiremerLts of

d Ex

The fequirements of 4.4.2.2 through 4.4.2.5 replace‘those of Clause 5 through Clause 13. For
equigment in level of protection “dc” that is intended for connection to field wiring, Clauge 13
applies.

4.4.2(2 Free internal volume

The free internal volume shall not exceed 20 cm3.

4.4.2(3 Seal protection

Enclgsures for level of protection “dc” that do not serve as the external equipment enclgsure
shall|be capable of withstanding normal handling and assembly operations without damapge to
seald. When the enclosure for level of protection “dc” also serves as the external equipment
enclgsures, the enclosure requirements of IEC 60079-0 apply.

4.4.2(4 Continuous operating temperature (COT) requirements

Pourgd seals and encapsulating compounds shall have a continuous operating temperpture
(COT)*ange that includes a minimum temperature that is below, or equal to, the minjmum
serviee~temperature—ant—a—maximum—temperature—thatis—atteastHo0-K—above—the—maxmum

service temperature.

442

5 Ratings

Devices shall be limited to a maximum rating of 690 V a.c., rm.s. or d.c. and 16 A a.c. r.m.s.

or dc

4.4.3

Tests for “dc” devices

For devices involving level of protection “dc”, components shall be subjected to the type test
specified in 15.5. After the test, the device or component shall show no visible signs of
damage, no external ignition shall occur, and there shall be no failure to clear the arc when
the switch contacts are opened
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5 Flameproof joints

5.1

General requirements

All flameproof joints, whether permanently closed or designed to be opened from time to time,

shall

comply, in the absence of pressure, with the appropriate requirements of Clause 5.

The design of joints shall be appropriate to the mechanical constraints applied to them.

The dimensions given in 5.2 to 5.5 specify the essential parameters of flamepaths. In

msta'rceSAmmMuugwwm_mwwmm
non-fransmission of an internal ignition):

— th
th

- th
6
— th

d

—

NOTE
explog

the €
requi
the in

NOTE
requir

The 3

e minimum length of the flameproof joint as stated by the documentation is_greater
e relevant minimum; or

e maximum gap of the flameproof joint as stated by the documentation is less tha
levant maximum; or

e minimum number of threads engaged for the flameproof fjoirt as stated by
bcumentation is more than the relevant minimum;

1 IEC 60079-0 defines the documentation as the documents that givera full and correct specification
ion safety aspects of the electrical equipment.

quipment certificate number shall include the "X" suffix in accordance with the m
rements of IEC 60079-0 and the specific conditions of use listed on the certificate a
structions shall detail one of the following:

mensions of the flameproof joints shall be detailed; or

becific drawing referenced that details the’dimensions of the flameproof joints; or

becific guidance noted to contact the original manufacturer for information or
mensions of the flameproof joints; or

becific indication that the flameproof joints are not intended to be repaired.

2 [EC 60079-0 permits the use-of an advisory marking on the equipment as an alternative f
bments for the “X” marking.

urface of joints may be protected against corrosion.

ng with paint of powder-coat finish is not permitted. Other coating material may be

material ahd. application procedure have been shown not to adversely affec

st for

than
n the

the

of the

rking
din

the

br the

used
the

corrosion of the Jomt surfaces. Verlflcatlon of suitability shall be in accordance with the grease
manufacturer's specifications.

Joint surfaces may be electroplated. The metal plating, if applied, shall be in accordance with
the following:

- if

not more than 0,008 mm thick, no additional consideration is necessary;

— if more than 0,008 mm thick, then the maximum gap without the plating shall still be in

accordance with the applicable joint

tr

ansmission based on the gap dimension that would exist without the plating.

requirements, and shall be tested for flame
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5.2 Non-threaded joints
5.21 Width of joints (L)

The width of joints shall not be less than the minimum values given in Tables 2 and 3.

The width of joints for cylindrical metallic parts press-fitted into the walls of a metallic
flameproof enclosure of a volume not greater than 2 000 cm3 may be reduced to 5 mm, if

a) the design does not rely only on an interference fit to prevent the part being displaced
during the type tests of Clause 15,

b) tiie assembly meets the impact test requirements of IEC 600/9-0, taking the worsticase
interference fit tolerances into account, and

c) the external diameter of the press-fitted part, where the width of the joint is ‘measpred,
dpes not exceed 60 mm.

NOTE| There is no prohibition of press-fit combinations of other than metallic parts into metallic flampproof
enclodures. In these other combinations, the minimum width of joint requirements of Tables'2.6r 3 apply.

5.2.2 Gap (i)

The pap, if one exists, between the surfaces of a joint shall nowhere exceed the maximum
valugs given in Tables 2 and 3.

The $urfaces of joints shall be such that their average roughness R, does not exceed 6,3 |um.

NOTE| Average roughness is derived from ISO 468. Determination can be made by visual comparisor] to a
referepce plate.

For flanged joints of other than quick-acting doors or covers, there shall be no intentional gap
betwgen the surfaces other than that created\by the flatness tolerances of the mating parts.

For glectrical equipment of Group I, _it\shall be possible to check, directly or indirectly, the
gaps|of flanged joints of covers and~doors designed to be opened from time to time. Figure 1
shows an example of construction for indirect checking of a flameproof joint.

Flameproof

enclosure y

Cylindrical dowel
driven into hole

&

Width of joint -

R
|
|

-+
|
b 4

CUVCIT

Surface of cover
and dowel shall be
in the same plane

IEC 1933/14

Figure 1 — Example of construction for indirect
checking of a flanged Group | flameproof joint

5.2.3 Spigot joints

For the determination of the width L of spigot joints, one of the following shall be taken into
account:
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— the cylindrical part and the plane part (see Figure 2a). In this case, the gap shall nowhere
exceed the maximum values given in Tables 2 and 3; or

— the cylindrical part only (see Figure 2b). In this case, the plane part need not comply with
the requirements of Tables 2 and 3.

NOTE For gaskets, see also 5.4.

S

- Ny ) Ny

@ 7

IEC 1900/14

c J

‘A
‘

IEC 1901/14

Figure 2a — Cylindrical part and plane part Figure 2b- Cylindrical part only
Key
L=ctd(l, 1A, 1IB, IIC)
¢ 26,0mm (lIC)
> 3,0 mm (I, A, 1IB)
> 0,50 L (lIC)
£ <1,0mm (I, A, 1B, IIC)

1 interior of enclosure

Figure 2 — Spigot joints

5.2.j Holes in joint surfaces
1

5.2.4, General

Whefe a plane joint or)the plane part or partial cylindrical surface (see 5.2.6) of a jojnt is
interqupted by holes.intended for the passage of threaded fasteners for assembling the parts
of a flameproof_enclosure, the distance [ to the edge of the hole shall be equal to or grgater
than

a) 6|lmmeswhen the width of joint L is less than 12,5 mm,
b) 8|mm when the width of joint L is equal to or greater than 12,5 mm but less than 25 mm,

c) 9 mm when the width of joint L is equal to or greater than 25 mm.

NOTE The requirements for clearance holes of fasteners are specified in IEC 60079-0.

The distance [ is determined as follows.

5.2.4.2 Flanged joints with holes outside the enclosure (see Figures 3 and 5)

The distance / is measured between each hole and the inside of the enclosure.

5.24.3 Flanged joints with holes inside the enclosure (see Figure 4)

The distance [ is measured between each hole and the outside of the enclosure.
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5.2.4.4 Spigot joints where, to the edges of the holes, the joint consists of a

cylindrical part and a plane part (see Figure 6)

The distance [ is defined as follows:

the sum of the width a of the cylindrical part and the width » of the plane part, if fis less
than or equal to 1 mm and if the gap of the cylindrical part is less than or equal to 0,2 mm
for electrical equipment of Groups | and IlA, 0,15 mm for electrical equipment of Group 1B,
or 0,1 mm for electrical equipment of Group |IC (reduced gap); or

the width b of the plane part alone, if either of the above-mentioned conditions is not met.

Zlagan ‘
1 =4
| . |
| 1 |
i NNNHINENN
an e
NN |
!
L L
IEC 1902/14 IEC 1903/14
Figure 3 — Holes in surfaces of flanged Figure 4 — Holes in surfaces of flangéd
joints, example 1 joints, example 2
\ b f

R
S SeHNE

i<0,20 mm (LIIA

[ —
k i<0,15 mm (IIB)
L i i<0,170 mm (lIC)
IEC 1904/14
IEC 1905/§4
Figure 5~Holes in surfaces of flanged Figure 6 — Holes in surfaces

joints, example 3 of spigot joints, example 1
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Key

The
wher

the gnclosure where the hole is inside the enclosure (see Figure 8).

5.2.5 Conical joints

Whe

surfaices shall comply with the relevantwalues in Table 2 and Table 3. The gap shg

unifo
not €

NOTE

5.2.6 Joints with partial‘eylindrical surfaces (not permitted for Group IIC)

Ther
The

The
their
cylin

1 interior of enclosure
5.2.Ar5 Spigot joints where, to the edges of the holes, the jointconsists only of t

| |
- ‘
m/‘i - e
N b

<

IEC 1906/14 IEC 1907/14
Figure 7 — Holes in surfaces Figure 8 — Holes in surfaces
of spigot joints, example 2 of spigot joints, example 3

plane part (see Figures 7 and 8), in so far as plane joints are permitted (s
5.2.7)

Jistance [/ is the width of the plane part between thenside of the enclosure and a
e the hole is outside the enclosure (see Figure 7){.or between a hole and the outsi

e joints include conical surfaces, theswidth of the joint and the gap normal to the

rm through the conical part. For electrical equipment of Group IIC, the cone angle
xceed 5°.

The cone angle is taken to be the angle between the major axis of the cone and the surface of the co

e shall be no intentional gap between the two parts (see Figure 9a).
vidth of thesjaint shall comply with the requirements of Table 2.

Hiameters” of the cylindrical surfaces of the two parts forming the flameproof joint
tolerances, shall ensure compliance with the relevant requirements for the gap
irical joint as given in Table 2.

hole,
de of

joint
Il be
shall

ne.

and
of a
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IEC 1908/14

Figure 9a — Example of a joint with partial cylindrical surfaces

T a

Y>5T

r
Test length 15

T721,25mm
a=60°(£5°)

IEC 1909/14

Figure.9b — Example of serrated joint

Figure 9/— Examples of joint constructions

5.2.7 Flanged joints for acetylene atmospheres

Flanged joints are only,"permitted for electrical equipment of Group |IC intended for uge in
explgsive gas atmospheres containing acetylene provided all of the following condition$
met:
— gpp i <004 mm;

—  width(Z2> 9,5 mm; and

[ume < 500 cm3.

<

5.2.8 Serrated joints
Serrated joints need not comply with the requirements of Tables 2 and 3 but shall have

— at least five fully engaged serrations,
— a pitch greater than or equal to 1,25 mm, and

— an included angle of 60° (+ 5°).

Serrated joints shall only be used for joints that are fixed in place during operation.

Serrated joints shall satisfy the test requirements of 15.3, with a) the test gap, iz, between the
mating serrations as specified in 15.3, based on the manufacturer’s maximum constructional
gap, ic, and b) the test length reduced to Y/ 1,5.
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If the manufacturer’s maximum constructional gap is different to that shown in Tables 2 or 3
for a flanged joint of the same length (determined by multiplying the pitch by the number of

serra

tions), the “conditions of use” requirements of 5.1 apply.

See Figure 9b.

5.2.9

Multi-step joints

A multi-step joint shall consist of not less than 3 adjacent segments where the path changes
direction not less than two times by 90° + 5°.

Multi

test 1equirements of 15.3 with the test length of each segment reduced to not more than

of th

For f
shall
the s

NOTE
requir

NOTE
8.1.3)

step joints need not comply with the requirements of Tables 2 or 3 but shall satisf]

manufacturer’s specified design minimum lengths.

ameproof enclosures that incorporate multi-step joints, the equipment Certificate nu
include the "X" suffix in accordance with the marking requirements of 1EC 60079-(
pecific conditions of use listed on the certificate shall detail one of,the following:
mensions of the flameproof joints shall be detailed; or

becific drawing referenced that details the dimensions of the flameproof joints; or

pecific guidance noted to contact the original manufacturer for information on
mensions of the flameproof joints; or

pecific indication that the flameproof joints are not-intended to be repaired.

1 IEC 60079-0 permits the use of an advisory marking on the equipment as an alternative f
bments for the “X” marking.

2 Multi-step joints are distinct from labyrinth.jeifits on rotating shafts as addressed in this standar

y the
75 %

mber
and

the

br the

i (see
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Table 2 — Minimum width of joint and maximum
gap for enclosures of Groups |, llA and IIB

Maximum gap
mm
Minimum
Tvoe of ioint width of For a volume For a volume For a volume For a volume For a volume
yp J joint L cm3 cm? cm? cm3 cm3
mm V<100 100 < ¥ < 500 500 < V<2000 |2000< V<5750 V>5750
A fue | [wa s [ Jwuafus | o [uaus | 1 [ua|us
6 0,30 0,30 0,20| - - - - - - - - - - - -
Flanged’ CV||nqr|Ca| O,E n7'u: n7'zn n’2n f\".)R n7'.1n n72n n’no n’no n7no n7no n7no 0,08 —_
or spigof joints 12,5 0,40 0,30 0,20(0,40 0,30 0,20|0,40 0,30 0,20|0,40 0,20 0,15|0,40|0,20 0,15
25 0,50 0,40 0,20(0,50 0,40 0,20|0,50 0,40 0,20]0,50 0,40 0,204 0,50|0,40 0,20
6 0,30 0,30 0,20| - - - - - - - - = - - -
9,5 0,35 0,30 0,20(0,35 0,30 0,20| - - - - = - - - -
o Sleeve 12,5 0,40 0,35 0,25|0,40 0,30 0,20|0,40 0,30 0,20|0,40,.0,20 - ]0,40/0,20 -
Cylindrical | bearings
joints for 25 0,50 0,40 0,30(0,50 0,40 0,25|0,50 0,40 0,25|#0,50 0,40 0,20|0,50|0,40 0,20
haft
glsngs of 40 0,60 0,50 0,40(0,60 0,50 0,30|0,60 0,50 0,304.0,60 0,50 0,25|0,60|0,50 0,25
rotating 6 045 045 030 - - - | - -, (Cs |- - - | -|- =
electrical
machines . 9,5 0,50 0,45 0,35|0,50 0,40 0,25| - = - - - - - - -
with: Rolling-
element 12,5 0,60 0,50 0,40|0,60 0,45 0,30]|0,60 ‘0,45 0,30|0,60 0,30 0,20|0,60/0,30 0,20
beari
eanngs | 25 |0,75 0,60 045|075 0,60 0,40 |0;75 0,60 0,40|0,75 0,60 0,30 |0,75|0,60 0,30
40 0,80 0,75 0,60(0,80 0,75 0;45%0,80 0,75 0,45]|0,80 0,75 0,40|0,80/0,75 0,40
Constructiopal values rounded according to ISO 80000-1 [3]“should be taken into consideration when detefmining the
maximum glap.
NOTE In this edition of IEC 60079-1, two new columnswwere introduced into Table 2 that subdivided the previous|single “V >
2 000” column into a “2 000 < ¥ < 5 750” column and _a”} > 5 750” column. This subdivision was made to introduce maximum
gap dimensfons for flanged, cylindrical or spigot joints*with minimum width of joint L of 9,5 mm where none existed|previously.
Specifically} it introduced the values “0,08” for Groups IlIA and IIB when volume is “2 000 < V' < 5 750” and “0,08” fqr Group IIA
when volunge is “V > 5 750”. These maximum gap values and the associated volume subdivisions are based on |historic US
Class I, Division 1 explosion-proof gap dimensions documented in ANSI/UL 1203 [4].
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Table 3 — Minimum width of joint and maximum gap for Group IIC enclosures

Type of joint Minimum Maximum gap
width of mm
joint L
mm For a volume For a volume For a volume For a volume
cm? cm? cm? cm?®
V<100 100 < V<500 500 < V<2000 V> 2000
6 0,10 - - -
9,5 0,10 0,10 - -
Flanged joints?
15,8 0,10 0,10 0,04 -
25 0,10 0,10 0,04 U,0%
c>6 mm 12,5 0,15 0,15 0,15 -
Spigat b b b b
joints d>0,5L 25 0,18 0,18 0,18 0,18
(ZF')QWG L=c+d 40 0,20° 0,20° 0,20° 0,20°
a
f <1 mm
6 0,10 - - -
9,5 0,10 0,10 & _
Cylinfrical joints
Spigqgt joints 12,5 0,15 0,15 0,15 -
Fi 2b
(Figure 2b) 25 0,15 0,15 0,15 0,15
40 0,20 0,20 0,20 0,20
6 0,15 - - -
Cylindrical joints for 95 0.15 015 _ _
shaft|glands of ’ ' ’
rotatipg electrical 12,5 0,25 0,25 0,25 -
machines with rolling
element bearings 25 0,25 0,25 0,25 0,25
40 0,30 0,30 0,30 0,30

a

[

F
b Maximum gap of cylindrical part increased-to 0,20 mm if f < 0,5 mm.
M

aximum gap of cylindrical part increased to 0,25 mm if f < 0,5 mm.

anged joints are permitted for explosive mixtures of acetylene and air only in accordance with 5.2.7.

The |constructional
determining the maxi

values
mum gap.

rounded\-according to

ISO 80000-1 should be taken

into consideration

when
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Threaded joints

Threaded joints shall comply with the requirements given in Tables 4 or 5.

Table 4 — Cylindrical threaded joints

Pitch

Thread form and quality of fit

>0,7mm?2

1 and ISO 965-3P

Medium or fine tolerance quality according to ISO 965-

id

Threads engaged >5

Deptirofengagement

Volue < 100 cm3 > 5 mm

Volurhe >100 cm3 > 8 mm

28  Where the pitch exceeds 2 mm, special manufacturing precautions may be necessary (for‘example, [more
tHreads engaged) to ensure that the electrical equipment can pass the test for non-transmission of an inflernal

nition which is prescribed in 15.3.

o
m —

N =

n

fu

b Cllindrical threaded joints which do not conform with 1SO 965-1 and 1SO 965-3 in(fespect of thread fofm or
quality of fit are permitted if the test for non-transmission of an internal ignition, prescribed in 15.3, is pagsed,
when the width of the threaded joint specified by the manufacturer is reduged-by the amount specified in
Thble 9.

Table 5 — Taper threaded joints 2- ¢
Threads provided on each part >5b
@ Internal and external thread shall have the same nominaksize.
hreads shall conform to the NPT requirements of ANSI/ASME B1.20.1 and shall be made-up wrench [tight.

kternal threaded parts shall be provided with:
an effective thread length not less than the\“L2” dimension; and

if a shoulder is provided, a length not:less than the “L4” dimension between the face of the shoulde]
end of the thread.

ternal threads shall gauge at “flush”t6™2 turns large” using an L1 plug-gauge.

here the tapered threaded joint\consists of both the internal and external threaded parts with at leas
Ily engaged threads, the requirements of footnote b in this table need not be applied.

I and

t 4,5

NOT

E See Annex C for tapered thread requirements applicable to flameproof entry devices.

5.4

If a
ingre|
that i

Gaskets_(including O-rings)

ss of moisture or dust or against leakage of a liquid, it shall be applied as a suppler
s {0 Say neither be taken into account in the determination of the width of the flame

jasket ‘0of‘compressible or elastic material is used, for example, to protect against the

nent,
broof

OF inl-nrr-u it 1t

joint

T oottt

The gasket shall then be mounted so that

a) the permissible gap and width of flanged joints or the plane part of a spigot joint are
maintained, and

b) the minimum width of joint of a cylindrical joint or the cylindrical part of a spigot joint are
maintained before and after compression.

These requirements do not apply to cable glands (see 13.4) or to joints which contain a
sealing gasket of metal or of a non-flammable compressible material with a metallic sheath.
Such a sealing gasket contributes to the explosion protection, and in this case the gap
between each surface of the plane part shall be measured after compression. The minimum
width of the cylindrical part shall be maintained before and after compression.
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See Figures 10 to 16.

% .
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N\
N

IEC 1910/14
Figure 10 — lllustration of the
requirements concerning gaskets —
Example 1

Nz=

IEC 191114
Figure 11 — lllustration’ of the
requirements concerhing gaskets +

Example 2

A
3

IEC 1912/14 IEC 1913/14
Figure 12 — lllustration of.the Figure 13 — lllustration of the
requirements concerning-gaskets — requirements concerning gaskets +
Example 3 Example 4
2 N\ 1 !
3
g IEC 1914/14 g IEC 1915/14

Figure 14 — lllustration of the
requirements concerning gaskets —
Example 5

Figure 15 — lllustration of the
requirements concerning gaskets —
Example 6
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5.5
The
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with

6 9

6.1
6.1.1
Partg

SO ag
asse

The material, préparation, application, and curing conditions (such as time, temperature,
he

of t
IEC ¢

IEC 1916/14

erior of enclosure
Fing
ket

tallic or metal sheath gasket

Figure 16 — lllustration of the requirements concerning gaskets — Example 7

Equipment using capillaries
capillaries shall either comply with the gap dimensions given in Table 2 or Table
irical joints using 0 as the diameter of the inmer part, or when the capillaries d

rm to the gaps given in these tables, the eguipment shall be evaluated in accord
he test for non-transmission of an internal iégnition given in 15.3.

bealed joints

Cemented joints
General

of a flameproof enclosure may be cemented either directly into the wall of the enclq
to form with the latter an inseparable assembly, or into a metallic frame such thg
mbly can be replaced as a unit without damaging the cement.

e cementing shall be included in documentation prepared in accordance
0079-0.

An upaltered sample of the cemented joint assembly representative of production shg

3 for
b not
ance

sure
t the

etc.)
with

Il be

used

for evaluation and testing purposes.

A flameproof joint in accordance with Clause 5, which also incorporates cement, and which is
tested without the cement in accordance with 15.3, does not need to fulfill the requirements of
Clause 6.

6.1.2

Mechanical strength

Cemented joints are only intended to ensure the sealing of the flameproof enclosure of which
they form a part. Arrangements shall be made in the construction so that the mechanical
strength of the assembly does not depend upon the adhesion of the cement alone.
Supplemental mechanical means of securing the cemented joint shall not be defeated by the
opening of doors or covers that are intended to be opened during installation or maintenance.
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Cemented joints shall be subjected to the following tests:

a) Two samples representative of production shall be subjected to an overpressure test with
water in accordance with 15.2.3.2. The test is considered satisfactory if blotting paper,

p

laced under each sample under test, is free from any trace of leakage.

b) Either the same two samples from a) above, or a separate set of samples, shall be
subjected to the tests of enclosures in IEC 60079-0, as applicable. Subsequent to this
conditioning, the samples shall be subjected to an overpressure test with water in
accordance with 15.2.3.2. The test is considered satisfactory if blotting paper, placed
under each sample under test, is free from any trace of leakage.

Tk [l a S AYaVatedoWa H

NOTE
set of

If thegre is any leakage on the blotting paper as a result of the test on the samples\from

b), th
encld

— th
s

r.

|
[N e

Cc

The

Rout
1,5 ti

6.1.3

The
encld

>6
>10

6.2
6.2.1

Fuse

23:||n1m if V<10 cm3

4 £ £ l H 4l fata b | fad N $oof & ]
T ete3TS— O e tTIOS U e ST o oo oo Pttt eteStTS oot oG uCre o e e a—S e o two—SamPr

four samples, with the difference being the number of tests conducted on each sample.
en the cemented joint for one sample that leaks after being subjected tovthe tes
sures and hydraulic pressure testing shall be subjected to the following tests:

e flame erosion test in 19.4 but with no modifications to the cemented joints of the
bmples, followed by

e test for non-transmission in 15.3.2.1, or the test for non-tfansmission in 15.3.3
.3.3.4, as applicable for the equipment group, with na. farther modifications td
bmented joints of the test sample.

emented joint is judged satisfactory if this test for non<transmission is satisfactory.

mes or 3 times the reference pressure is necessary to comply with 6.1.2.

Width of cemented joints

shortest path through a cemented joint from the inside to the outside of a flame
sure of volume ¥V shall be

m if 10 cm3 < ¥V < 100’cm3
mm if V> 100 cm?3

Fused glass jaints
General

d glass(joints are glass-to-metal joints formed by the application of molten glass i

fram

sSora

6.1.2
ts of

test

.3 or
the

ne overpressure testing of cemented joints (peryClause 16) shall be performed whenever

proof

nto a

meta% frame-that results in either a chemical or physical bond between the glass and the etal

6.2.2

Width of fused glass joints

The path through a fused glass joint from the inside to the outside of a flameproof enclosure

shall

be > 3 mm.

7 Operating rods

Where an operating rod passes through the wall of a flameproof enclosure, the following

requi

rements shall be met:

— if the diameter of the operating rod exceeds the minimum width of the joint specified in
Tables 2 and 3, the width of the joint shall be at least equal to this diameter but without,
however, having to exceed 25 mm;
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— if the diametrical clearance is liable to be enlarged as a result of wear in normal service,
appropriate arrangements shall be made to facilitate a return to the original state, for
example, by means of a replaceable bushing. Alternatively, gap enlargement due to wear
may be prevented by the use of bearings complying with Clause 8.

8 Supplementary requirements for shafts and bearings

8.1
8.1.1

Joints of shafts

General

Flamgproof joints of shafts of rotating electrical machines shall be arranged so as not

subje

ct to wear in normal service.

The flameproof joint may be

QO

[V

- a
8.1.2

Whe
the d
joint

cylindrical joint (see Figure 17),
labyrinth joint (see Figure 18),
joint with a floating gland (see Figure 19).

Cylindrical joints

rooves shall neither be taken into account when determining the width of a flame
hor interrupt it (see Figure 17).

The minimum radial clearance k (see Figure 20) ofishafts of rotating electrical machines

not b

8.1.3

Laby
neve
spec

The
not b

e less than 0,05 mm.

Labyrinth joints

finth joints which do not comply with the requirements of Tables 2 and 3
theless be considered as complying with the requirements of this standard if the
fied in Clauses 14 through 16 are satisfied.

inimum radial clearance k (see Figure 20) of shafts of rotating electrical machines
less than 0,05 mm:

8.1.4  Joints with-floating glands

The
clear
many
the
(see

determination of the maximum degree of float of the gland shall take account o
ance in\.the bearing and the permissible wear of the bearing as specified by

o be

e a cylindrical joint contains grooves for the retention of grease, the region contgining

broof

shall

may
tests

shall

f the
the

facturer. The gland may move freely radially with the shaft and axially on the sha

t but

labd. shall remain concentric with the shaft. A device shall prevent rotation of the gFIand

Eiaure 19)
G -

Float

ing glands are not permitted for electrical equipment of Group IIC.
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Grooves for grease seals

- IEC 1917/14

Figure 17 — Example of cylindrical joint
for shaft of rotating electrical machine

IEC 1918/14

Figure 18 - Example of labyrinth joint
for shaft of rotating electrical machine

1
T?; S
iy =
| HEAAA )
2 P
i Xi’l

e |
W |
\ |
. |
| |
| |

IEC 1919/14

Key
1 gap
2 stop to prevent rotation of gland

Figure 19 — Example of joint with floating gland
for shaft of rotating electrical machine
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8.2
8.2.1

addit
the d

If ac
beari
brasg
clear
sparh

Slee

8.2.2

Key
> - = k minimum radial clearance permissible*without
D rubbing
m maximal radial clearance taking\k into account
IEC 1920/14

D-d diametrical clearance

Figure 20 — Joints of shaft glands of rotating electrical machines

Bearings

Sleeve bearings

A flareproof joint of a shaft gland associated with 'a sleeve bearing shall be provid
o}

iameter of the shaft but not exceeding 25 miw.

ylindrical or labyrinth flameproof joint is"used in a rotating electrical machine with s
ngs, at least one face of the joint-shall be of non-sparking metal (for example, le

ance k (see Figure 20) specified by the manufacturer. The minimum thickness of the
ing metal shall be greater than the air gap.

e bearings are not permitted for rotating electrical machines of Group IIC.

Rolling-element bearings

Figu
Tabl

e 20) shall~not exceed two-thirds of the maximum gap permitted for such glan
s 2 and\3.

In Shfft glands equipped with rolling-element bearings, the maximum radial clearance m

NOTE
isita

bd in

n to the joint of the sleeve bearing itself and\shall have a width of joint at least eqyal to

eeve
laded

) whenever the air gap between“stator and rotor is greater than the minimum radial

non-

(see
s in

hsions

allon.

2 It is not a requirement of this standard that the manufacturer’s m and & calculations be verified. Neither

requirement of this standard that m and k be verified by measurement.

9 Light-transmitting parts

For light-transmitting parts of other than glass, the requirements in Clause 19 of this standard
apply.

NOTE Mountings of light-transmitting parts, of any material that produces internal mechanical stress in those

parts,

can result in failure of the light-transmitting part.


https://iecnorm.com/api/?name=c9782d49ef794567567b96b8f7625141

IEC 60079-1:2014 © IEC 2014 - 37 -

10 Breathing and draining devices which form part of a flameproof enclosure

10.1 General

Breathing and draining devices shall incorporate permeable elements which can withstand the
pressure created by an internal explosion in the enclosure to which they are fitted, and which
shall prevent the transmission of the explosion to the explosive atmosphere surrounding the
enclosure.

They shall also withstand the dynamic effects of explosions within the flameproof enclosure
without permanent distortion or damage which would impair their flame-arresting properties.
Theylare not intended to withstand continuous burning on their surfaces.

Thesg requirements apply equally to devices for the transmission of sound but do\not ¢over
devides for

—

glief of pressure in the event of internal explosion,

e with pressure lines containing gas which is capable of forming-an explosive mixture
ith air and is at a pressure in excess of 1,1 times atmospheric pressure.

s C

10.2| Openings for breathing or draining

The ppenings for breathing or draining shall not be produced by deliberate enlargement of
gaps|of flanged joints.

NOTE| Environmental contaminants (such as from the accumujation of dust or paint) can cause breathinlg and
drainipg devices to become inoperative in service.

10.3| Composition limits

The ¢omposition limits of the materials used-in the device shall be specified either directly or
by reference to an existing applicable specification.

The [elements of breathing or draining devices for use in an explosive gas atmosphere
contgining acetylene shall comprise not more than 60 % of copper by mass to limit acelylide
formation.

10.4| Dimensions

The dimensions of(the breathing and draining devices and their component parts shdll be
specfified.

10.5| Elements with measurable paths

Intergtices and measurable lengths of path need not comply with the values given in Tables 2

and 2 _nraovided - that the eleaments nase tha tasts of Clansas 14 thrauah 16
I—preveaeatHat—te-eteeitsSpPasSStHete8sts—o+ S8 S—4—tHHOHgH—o-

Additional requirements for crimped ribbon elements and multiple screen elements are given
in Annex A.

10.6 Elements with non-measurable paths

Where the paths through the elements are not measurable (for example, sintered metal
elements), the element shall comply with the relevant requirements of Annex B.

The elements are classified according to their density as well as their pore size in accordance
with the standard methods for the particular material and the particular manufacturing
methods (see Annex B).
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10.7 Removable devices
10.7.1 General

If a device can be dismantled, it shall be designed to avoid reduction or enlargement of the
openings during re-assembly.

10.7.2 Mounting arrangements of the elements
The breathing and draining elements shall be sintered, or fixed by other suitable methods:

— ejther directly into the enclosure to form an integral part of the enclosure; or

— il a suitable mounting component, which is clamped or screwed into the enclosure-sq that
itlis replaceable as a unit.

Alterpatively, the element can be mounted, for example press-fitted in accordance with %.2.1,
so ag to form a flameproof joint. In this case, the appropriate requirementscof-Clause 5 |shall
be applied, with the exception that the surface roughness of the element need not comply with
5.2.2 if the element arrangement passes the type test in Clauses 14 throygh 16.

If negessary, a clamping ring or similar means can be used to maintain the integrity gf the
enclgsure. The breathing or draining element can be mounted

— elther from within, in which case the accessibility of screws and clamping ring shgll be
ppssible only from the inside; or

— from outside the enclosure, in which case the fasteners shall comply with Clause 11.
10.8 | Mechanical strength

The device and its guard, if any, shall, when mounted normally, pass the test for resistance to
impafpt of IEC 60079-0.

10.9 | Breathing devices and draining devices when used as Ex components
10.91 General

In addition to 10.1 through 10,7 inclusive, the following requirements shall apply to breathing
and draining devices which are evaluated as Ex components.

10.9.2 Mounting arrangements of the elements and components

The [breathing-and draining elements shall be sintered or cemented in accordance| with
Clause 6, or(fixed by other methods into a suitable mounting part to form the moulnting
component;

The [moudnting component is secured by clamping or by fasteners or screwed intq the
enclosure as a replaceable unit complying with the relevant requirements of Clauses 5 and 6
and, where appropriate, Clause 11.

10.9.3 Type tests for breathing and draining devices used as Ex components
10.9.3.1 General

Attachment of the sample device under test shall be made on the end of the test rig enclosure
in the same manner as it would normally be mounted on a flameproof enclosure. The test
shall be performed on the sample after the impact test of 10.8 and in accordance with
10.9.3.2 to 10.9.3.4.

The impact test may be performed on the sample, separate from the test enclosure, when it is
mounted on a plate that forms the end part of the test rig enclosure.
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For devices with non-measurable paths, the maximum bubble test pore size of the sample

sha

[l be not less than 85 % of the specified maximum bubble test pore size. See B.1.2.

10.9.3.2 Thermal tests

10.9.3.2.1 General

After the bubble test in 10.9.3, breathing and draining devices as Ex components shall be
subjected to the thermal tests based on the maximum intended flameproof enclosure volume,

but

NOTE[—When using tne test rig m rigure Z1, the maximurm VOoIumme 1S approximadately £,0' 1.

no less than the volume of the test rig in Figure 21.

Breathing and draining devices intended for multiple use in any single flameproof-egnclosure

shall|be tested additionally with the enclosure.

10.93.2.2 Test procedure

For ¢nclosure volumes of less than or equal to 2,5 I, the test rig Aassembly with all| four

sectipns, as shown in Figure 21, shall be used, and the test procedure ‘'shall be carried out as

follows:

a) the position of the ignition source shall be at the enclosure inlet and 50 mm from the
inside of the end-plate housing the device and the results‘observed;

b) the test mixtures shall be as for 15.4.3.1, as appropriate;

c) the temperature of the external surface of the device shall be monitored during tests;

d) aphy device shall be operated as specified by the manufacturer's documentation. |After
epch of five tests, the explosive mixture shall’"be maintained external to the device [for a
spfficient time to allow any continuous burning on the face of the device to become evjident,
fqr at least 10 min, so as to increase thé.temperature of the external surface of the device
of to make temperature transfer to thetouter face possible; and
NPTE The temperature of the external“surface after the 10 min test period is used in determining the
tegmperature class in accordance with%10.9.3.3.3.

e) the tests shall be carried outfive times for each gas mixture for the gas groups in Which
the device is intended for-use.

Base pection with: Section"1 Section 2 Section 3 Section 4
174 500 - 500 — 500 - 500 ‘
IG L — &40 (internal)

Key
TS

Exh.

PT

ik | I | .

|

Exh. L-75 (internal)

IEC 1921/14

test sample position
inlet

exhaust outlet
ignition source

pressure transducer

Figure 21 — Component test rig for breathing and draining devices
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For enclosure volumes of greater than 2,5 |, a representative enclosure of the intended
volume shall be used, and the test procedure shall be carried out as follows:

1) the test mixtures shall be as for 15.4.3.1, as appropriate;
2) the temperature of the external surface of the device shall be monitored during tests;

3) any device shall be operated as specified by the manufacturer's documentation. After
each of five tests, the explosive mixture shall be maintained external to the device for a
sufficient time to allow any continuous burning on the face of the device to become
evident, for at least 10 min, so as to increase the temperature of the external surface of
the device or to make temperature transfer to the outer face possible; and

4) twmmmmwm—wmmmich
the device is intended for use.

10.93.2.3 Acceptance criteria

Durinlg the thermal tests, no flame transmission shall occur and no continueus burning [shall
be observed. The device shall show no evidence of thermal or mechanical damade or
defofmation which could affect its flame-arresting properties.

The measured external surface temperature rise of the device shall_ be multiplied by a sjafety
factof of 1,2 and added to the maximum service temperature of the device fon the
determination of the temperature class of the electrical equipment.

NOTE| Breathing and draining devices which fail any of the tests 0f/10.9 are excluded from evaluation as a
compg@nent device. However, when used as an integral part of a-flameproof enclosure, they are tested with the
speciflc enclosure in accordance with 15.4.

10.9.3.3 Test for non-transmission of an internal ignition
10.9.3.3.1  General

After| the bubble test in 10.9.3, this test shall be carried out on a standard test rig, as
illustrated in Figure 21, and made in accordance with 15.4.4, with the following additiong and
modifications.

10.903.3.2 Test procedure

The position of the ignitian source shall be as shown in Figure 21:

a) af the inlet end; and
b) at 50 mm from\the inside of the end-plate housing the device.

For the purposes of the test, the test rig shall be assembled for each gas group, in
accofdance with Figure 21, and have the following number of sections:

- roup | and Group lIA: one section of test rig assembly;

— Group IIB and Group IIC: four sections of test rig assembly.

The gas mixture within the test rig enclosure shall be ignited and the tests shall be made five
times at each ignition point.

For breathing and draining devices of Groups I, IIA and IIB having either measurable paths or
non-measurable paths, the non-transmission test of 15.3.2 shall be applied.

For breathing and draining devices of Group IIC with measurable paths, the non-transmission
test of 15.3.3 and either 15.4.4.3.2 or 15.4.4.3.3 shall be applied.

For breathing or draining devices of Group IIC with non-measurable paths, 15.4.4.3.2 (method
A) or 15.4.4.3.3 (method B) shall be applied.
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10.9.3.3.3  Acceptance criteria

During the test, no ignition shall be transmitted to the surrounding test chamber.

10.9.3.4 Test of the ability of the breathing and draining device to withstand pressure

10.9.3.4.1 Test procedure

The reference test pressures in each gas group are

Group | 1 200 kPa,
Group HA—t350kPT;
Group IIB 2 500 kPa,
Group IIC 4 000 kPa.

For the purpose of the test, a thin flexible membrane is fitted over the inner\surfaces df the
breathing and draining devices. The reference pressure shall be one of the.relevant pressgures

giver| above for the gas group for which the component is intended.

One pf the following overpressure tests shall be applied:

10.9.3.4.2 Acceptance criteria

5 times the reference pressure for a period of at least 10.'sY Then each component|shall
b submitted to a routine test; or

1

b

4[times the reference pressure for a period of at least-10 s. If this test is successful, the
mlanufacturer is not required to apply the routine t€stto all future components of the t¢sted

type.

After| the overpressure tests, the device shall show no permanent deformation or damage

affecting the type of protection.

10.944 Ex component certificate

The |Ex component certificatéshall include, in the schedule of limitations, the details
necepsary to properly select a breathing or draining device for attachment to a type t¢sted
flameproof enclosure. The 'schedule of limitations shall include, as a minimum, the following:

a)
b)

c)
d)

the maximum recorded surface temperature obtained during the type test correct¢d to
4P °C, or to the higher marked ambient;

service temperature range for non-metallic enclosures and non-metallic parfs of
enclosurés)

the maximum permitted enclosure volume (based on the thermal test) if greater than 2,5 |

al requirement that each Ex component or package of Ex components be accompanigd by
a copy of the certificate, Together with the manufacturer’s declaration stafing

— compliance with the certificate conditions, and

— confirmation of the material, maximum bubble test pore size and minimum density,
where applicable; and

special mounting instructions, if any.
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11 Fasteners and openings

1.1

Fasteners accessible from the outside and necessary for the assembly of the parts

flameproof enclosure shall

of a

— for Group I, be special fasteners complying with the requirements of IEC 60079-0, with the
head shrouded or provided in counter-bored holes or inherently protected by
equipment construction,

— for Group Il, be special fasteners complying with the requirements of IEC 60079-0.

the

NOTE For Group | applications, the intent behind requiring shrouding or counter-boring is to provide some basic

prote

11.2

11.3

the manufacturer shall be used.

The
durin

3

[2]

NOTE|

11.4
rivetd

11.5
flamg
weld

11.6
flamg
be af

11.7
fitted

11.8
encld
insta
a de

1on or the Tastener nead 1rom Impact.

Fasteners of plastic material or light alloys are not permitted.

In carrying out the type tests specified in Clause 15, the screws and nuts specifig

g testing shall be either:

arked on the equipment in accordance with Table 14, point a), or

pecified in the relevant certificate as a specific condition*of’use.
See Annex F for additional informative details on mechanical properties for screws and nuts.
d or permanently attached to the enclosure by.another equally effective method.

Fasteners shall not pass through the walls of a flameproof enclosure unless they fq

ng, riveting or an equally effective method.

When screws are-fully tightened into blind holes in enclosure walls, with no wa
at least one full\thread shall remain free at the base of the hole.

led insthe resulting opening at the time of manufacturing, the opening shall be closg
ice 'such that the flameproof properties of the enclosure are maintained.

d by

broperty class of the screw or nut, or yield stress and type ofhe’ screw or nut, Jused

Studs shall comply with 11.3 and shall be securely fixed, i.e. they shall be welded or

rma

proof joint with the wall and are nan-detachable from the enclosure, for example by

In the case of holes for screws or studs which do not pass through the walls of
proof enclosures, the remaining thickness of the wall of the flameproof enclosure [shall
least one-third of the nominal diameter of the screw or stud with a minimum of 3 mn.

sher

Openings) ‘other than for entry devices, may be provided in the wall of a flameproof
sure for optional installation of devices such as pushbuttons. If the optional device is not

d by

NOTE The thread forms for these openings are not restricted to those specified for entry devices (see Clause 13).

11.9 Threaded doors or covers shall be additionally secured by means of a hexagon socket
set screw, or some equally effective method.
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12 Materials

12.1 Flameproof enclosures shall withstand the relevant tests prescribed in Clauses 14
through 16.

12.2 When several flameproof enclosures are assembled together, the requirements of this
standard apply to each of them separately, and in particular to the partitions separating them
and to all the bushings and operating rods which pass through the partitions.

12.3 When an enclosure contains several intercommunicating compartments, or when it is
Subd vidad - boecanica af tha dicnacitinns ~Ff thn intarnal noartc r~colirac AR d ratac oFf r::e Of

VIO T U o C OO ot Ot UTo P O STt OT T O thre— e o por to;, Prooourco—arta— ratco— o1t

presgure greater than normal may be produced.

Suchl phenomena shall be precluded as far as possible by the construction. If it is. impogsible
to aVoid these phenomena, the resulting higher stresses shall be taken inte~aeccount in the
consfruction of the enclosure.

12.4| When cast iron is used, the material shall be not less than the gdality 150.

NOTE| Cast iron quality 150 is defined by ISO 185.

12.5| Liquids shall not be used in flameproof enclosures whén there is a risk of prodlicing
oxygen, or an explosive mixture, more hazardous than that for which the enclosure| was
designed, by the decomposition of these liquids. They may; however, be used if the enclosure
passes the tests prescribed in Clauses 14 through 6 for the type of explosive mikxture
prodliced; however, the surrounding explosive atmesphere shall be appropriate to the group
for which the electrical equipment is constructed.

12.6| In flameproof enclosures of Group(ly” insulating materials subjected to eledfrical
strespes capable of causing arcs in air and which result from rated currents of more than|16 A
(in gwitching equipment such as cifcuit-breakers, contactors, isolators) shall haye a
comparative tracking index equal to orgreater than CTI 400 M.

NOTE| CTl is determined in accordanee with IEC 60112.

However, if the above-mentiened insulating materials do not pass this test, they may be [used
if thgir volume is limited\to 1 % of the total volume of the empty enclosure or if a su]:able

detegtion device enables the power supply to the enclosure to be disconnected, on the supply
side,|before possible decomposition of the insulating material leads to dangerous condifions.
The presence and\effectiveness of such a device shall be verified.

12.7 | Flameproof enclosures shall not be made of zinc, or made of zinc alloy of 80 % zipc or
greafer.

NOTE—= PR 1 4 IR DN D Dt 4 HRTR] o T P o 4 4o S T t ai
Mt antzZmcanoystent o aeterorateraptary (partctrarty tenstre—strengt,espectany i warn,—moist air.

It is also considered more reactive than most other metals. As such, the restriction above was implemented.

12.8 In explosive gas atmospheres containing acetylene, enclosures of equipment and
enclosures of Ex components for external mounting, if constructed of copper or copper alloys:

— shall be coated with tin, nickel, or by other coatings; or
— shall have the maximum copper content of the alloy limited to 60 %.

Flameproof entry devices as defined in Annex C are not considered an enclosure surface
requiring coating or copper content restriction.

NOTE The restriction of the use of copper in acetylene atmospheres is due to the potential formation of acetylides
on the surface that can be ignited by friction or impact.
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13 Entries for flameproof enclosures

13.1 General

The flameproof properties of the enclosure are not altered if all entries meet the relevant
requirements given in this clause and shall be one of the following:

internal metric threads with a tolerance class of 6H or better according to 1SO 965-1 and
ISO 965-3, and any chamfer or undercut is limited to a maximum depth of 2 mm from the
external wall surface;

external metric threads with a threaded part of at least 8 mm in length and at least eight
fyll threads. If the thread is provided with an undercut, then a non-detachable and|non-
cpmpressible washer or equivalent device shall be fitted to ensure the required«length of
thread engagement;

NOTE[1 The requirement for at least eight full threads is to ensure that at least five full threads*will be engaged

when fhe part is installed in a threaded entry — taking into account the presence of any chamfén or undercut.

irfternal NPT threads in accordance with Table 5;
ekternal NPT threads in accordance with Table 5; or
fqr Group | applications only, non-threaded joint in accordance with 5.2.

NOTE|2 This requirement is not intended to apply to integral cable glandsOr'similar entry devices provided py the

manuffacturer as part of the enclosure.

13.2| Threaded holes

Thregaded holes in enclosures to facilitate cable glahds or conduit entries shall have the

thredd type and size identified, for example M25 or1/2NPT. This may be accomplished b

nmarking of the specific thread type and(size adjacent to the hole in accordance| with
Thble 15,
m

arking of the specific thread type-and size on the nameplate in accordance with Tabjle 15,

dentification of the specific thread type and size as part of the installation instruction
bcument, with a reference marking on the nameplate in accordance with Table 15.

o

The manufacturer shall state“the following in the documents defining the electrical equipment:

a)
b)

the places where entries can be fitted; and

the maximum permitted number of these entries.

Each| entry shallthave no more than one thread adapter when an adapter is used. A blapking

element shall-not'be used with an adapter.

13.3 | Non:threaded holes (for Group | only)

For Group tonty, pfain (non-threaded) hotes to faciiitate the mstattation of cabte gfands or
bushings shall state the following in the documents defining the electrical equipment:

a)
b)

c)

d)

minimum width of joint “L” and maximum gap for flanged, cylindrical or spigot joint;

mounting stud or bolt specifications (such as diameter, thread, tensile strength, length,
head type, torque) and position (such as pitch circle diameter and spacing);

keeper plate, and associated fastener(s), dimension requirements and position (such as
quantity, spacing of the holes to support the gland, diameter, coupling means);

minimum tensile strength requirement of materials, fasteners, etc. (based on equipment
reference pressure);

maximum and minimum thread engagement for the holes in the enclosure; and
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f) information that will relate the length of fasteners to thickness of the keeper plate under
the fastener head to ensure that the fasteners will have correct engagement and will allow
correct space at the bottom of holes in accordance with 11.7 where applicable.

Figure 22 provides an example of how the possible documentation could appear.

Max. bore dia.

Mater
elsew
tensilg

13.4

Cabl
relev
presd

Whe
teste

Whe

Min. gland dia.
Nominal | Max. Min. 12,5 min.
entry size | bore dia. | gland dia. flamepath
/ J d
508 50 96 50 56 : - [SWEN A
63,5 63,62 63,22 O-ring (opt.) engagement
76,2 76,35 75,95
953 | 9540 | 95,00 Keep plate
108 108,10 | 107,70 M8 x 1,25 x 16 capscrew.
114,3 114,50 114,10 M8 x 2 I washer (opt.)

1EC” 1922/14

al details and minimum tensile strength should be specified and may be tabulated in a materials
here in the documentation. Drill hole depth of fastener holes, keeper platerdetails (thickness, geo
strength), quantity and location of mounting fasteners should be provided!

Figure 22 — Example of possible documentation

Cable glands

p glands, whether integral or separate, shall meet the requirements of this standard
ant requirements of Annex C and create, on>the enclosure, the joint widths and
ribed in Clause 5.

d as part of the enclosure concerned.

e cable glands are separate;

QO
~
—

€
1
0
c) s
h

13.5

}[/readed Ex cable glandsi and non-threaded Ex cable glands (for Group | only) c3g

aluated as equipment:~Such cable glands do not have to be submitted to the teg
5.1, nor to the routine test of Clause 16;

ther cable glands.can only be evaluated as an Ex component; and
Lufficient information shall be provided in the documentation to facilitate the mounti
bles according to 13.2 or 13.3, as applicable.

Conduit sealing devices

table
metry,

, the
gaps

e cable glands are integral with the enclosure or specific to the enclosure, they shall be

n be
ts of

ng in

ts of

13.5.

1\ Conduit sealing devices, whether integral or separate, shall meet the requiremer

this standard, the requirements of C.Z.1.2Z and C.3.1.Z with "conduit sealing device"
substituted for "cable gland" and create, on the enclosure, the joint widths and gaps
prescribed in Clause 5.

NOTE As such constructions preclude reuse, the requirement of C.2.1.2 that a conduit sealing device be capable
of being fitted and removed without disturbing the compound seal after the specified curing period of the compound
cannot be applied.

Where conduit sealing devices are integral with the enclosure or specific to the enclosure,
they shall be tested as part of the enclosure concerned.

Where conduit sealing devices are separate:
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2014

— threaded Ex conduit sealing devices can be evaluated as equipment. Such conduit sealing
devices do not have to be submitted to the tests of 15.2, nor to the routine test of

C

lause 16;

— other conduit sealing devices can only be evaluated as an Ex component; and

— sufficient information shall be provided in the documentation to facilitate the installation in
holes according to 13.2.

13.5.

2 Conduit entries are permitted only for electrical equipment of Group II.

13.5.3 A sealing device such as a stopping box with setting compound shall be provided,

nnnnn + of th flomaane £ el diatalvaot th sieane k. 3 14

eithe
satis
appli
many

NOTE
devicq

The
eithe
box
flamg
subm

The
encld
smal
lessg

13.6

13.6
mour
mour

13.6.
encld
exist
those

13.6.
shall
cablg
than

J1 If attached on a flameproof enclosure plugs and sockets shall be constructed

aS— pPart o e arttCPTooT ERETOSHFE—OF |||||||uu|u|.u|_y at—thRt—eftrafte—tmhereto— t

y the type test for sealing prescribed in Annex C. An evaluated sealing device~-mz
ed by the installer or user of the equipment according to instructions provided’b
facturer of the equipment.

A sealing device is considered as fitted immediately at the entrance of the flameproéf enclosure wh
is fixed to the enclosure either directly or through an accessory necessary for couplihg.

I of the stopping box or of the complete flameproof equipment:Fhe part of the sto
between the sealing compound and the flameproof enclosure shall be treated
proof enclosure, i.e. the joints shall comply with Clause\5 and the assembly shg
itted to the tests for non-transmission of 15.3.

distance from the face of the seal closest toithe enclosure (or intended eng

as practical, but in no case more than the size of the conduit or 50 mm, whichever i
r.

Plugs and sockets and cable couplers

ted so that they do not alter the, flameproof properties of the enclosure on which the
ted, even when the two parts of the plugs and sockets are separated.

2 The widths and the_gaps of the flameproof joints (see Clause 5) of the flame
sures of plugs and sockets and cable couplers shall be determined by the volume

5 at the moment ofiseparation of the contacts other than those for earthing or bondi
which are parts of circuits complying with IEC 60079-11.

3 For plags and sockets and cable couplers, the flameproof properties of the enclq
be maintained in the event of an internal explosion, both when the plugs and socksg
couplers are connected together and at the moment of separation of the contacts,

those for earthing or bonding or those which are parts of circuits complying

IEC ¢

shall
y be
y the

en the

sealing compound(s) and method(s) of application shall be spécified in the certificate

bping
as a
Il be

-use

sure), and the outside wall of the enclosure (aorjintended end-use enclosure) shall be as

s the

and
y are

proof
vhich
hg or

sure
ts or
bther
with

0079-11.

13.6.

4 If not connected to an interlocking switch which ensures a time delay between
switching of the load and disconnecting the plug and socket, the plug and socket shall remain
flameproof during the arc-quenching period while opening a test circuit of the rated voltage
and rated current. For a.c. circuits, the test circuit power factor shall be less than or equal to
0,6, unless the equipment is marked for resistive loads only.

13.6.5 The requirements of 13.6.2 through 13.6.4 inclusive do not apply to plugs and
sockets or to cable couplers fixed together by means of special fasteners conforming to 11.1
and which bear a marking in accordance with Table 14, point b).
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13.7 Bushings

Bushings, whether integral or separate, shall meet the requirements of this standard, the
relevant requirements of Annex C and create, on the enclosure, the joint widths and gaps
prescribed in Clause 5.

Where bushings are integral with the enclosure or specific to the enclosure, they shall be
tested as part of the enclosure concerned.

Where bushings are separate:

a)

b)
c)

13.8| Blanking elements

If, at|the determination of the manufacturer, entries provided in a flameproof enclosure ar
intended to always be used, they shall be closed by Ex equipment or Ex component bla
elempnts so that the flameproof properties of the enclosure are/maintained.

Ex Equipment or component blanking elements shall cemply with Annex C.

Ex cgmponent blanking elements are only suitableswhen specified as part of the Ex equip,
certifjcate.

A blanking element shall not be used with a thread adapter.

Suffigient information shall be provided in the documentation to facilitate the mounti
holeg according to 13.2 or 13.3, as‘applicable.

14 Verification and tests

The requirements of (IEC 60079-0 concerning verification and testing are, for the tyy
protection flameproof/enclosure “d”, supplemented by the following requirements.

The determimation of the maximum surface temperature specified in IEC 60079-0 shd
madg¢ under-the conditions defined in Table 6 of this standard.

tTreaaea EX bushings for Group T or I, and non-threaded Ex bushings for Group I, Cd
ejvaluated as equipment. Such bushings do not have to be submitted to the tests of
or to the routine test of Clause 16;

ther bushings can only be evaluated as an Ex component; and

n
0
spfficient information shall be provided in the documentation to facilitaté) the mounti
hples according to 13.2 or 13.3, as applicable.

ng in

e not

nking

ment

ng in

e of

Il be
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Table 6 — Conditions for the determination of maximum surface temperature

2014

Type of electrical equipment Overload or malfunction conditions

Luminaires (without ballast) None

Luminaires with electro-magnetic ballasts

Un+10 %

Rectifier effect simulated by diode

Luminaires with electronic ballasts

equipment

As specified by the applicable standard for industrial

Motors None

Resig

" Al
wro INUTIT

Elect|

fomagnets U, and worst-case air-gap

Othe

As specified by the applicable standard for industri

equipment equipment

2]

IEC 6

NOTE

For test voltage and current parameters, see the maximum surface temperature~requiremen
0079-0.

ts in

15 1

r.
B

For 1
modi
in thi

Testi
be c

d
0
accordance with IEC 60079-0;
0
S

[ype tests

General
ype tests shall be carried out in the following seguénce:

etermination of the explosion pressure (reference pressure) in accordance with 15.2
he sample that may or may not have been subjected to the tests of enclosur

verpressure test in accordance with 415.2.3 on one of the samples which has
Ibjected to the tests of enclosures in~accordance with IEC 60079-0; and

at may or may not have beén-subjected to the tests of enclosures in accordance
EC 60079-0 and may or may:not have been subjected to the test from b) above.

on-metallic enclosureser non-metallic parts of enclosures, the test sequence abog
fied by the requirentents for non-metallic enclosures and non-metallic parts of enclos
5 standard.

g may deviate from this sequence in that the static or dynamic overpressure test
rried outleither after the test for non-transmission of an internal ignition or on an

samy

the gn¢losure have suffered a permanent deformation nor shall the enclosure have suf

alrealdy applied to the first sample. In no case, after the overpressure test, shall the join
any W

le which-/has also been subjected to those other tests affecting mechanical strg

2 on
BS in

been

¢st for non-transmission of an _internal ignition in accordance with 15.3 on one sgmple

with

ve is
bures

may
bther
ength
ts of
fered

The enclosure shall, in general, be tested with all the enclosed equipment in place. However,
this may be replaced by equivalent models.

If an enclosure is designed to take different types of equipment and components, with the
detailed mounting arrangements declared by the manufacturer, the enclosure may be tested
empty, provided that this is the most severe condition for explosion pressure development,

and t

hat compliance with the other safety requirements of IEC 60079-0 can be confirmed.

If the enclosure is designed so that it can be used in the absence of part of the enclosed
equipment, the tests shall be made under the conditions considered to be the most severe. In
both cases, the certificate shall indicate the types of enclosed equipment permitted and their
mounting arrangements.
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Joints of removable parts of flameproof enclosures shall be tested in the worst-case assembly
conditions.

15.2 Tests of ability of the enclosure to withstand pressure
15.2.1 General

The object of these tests is to verify that the enclosure can withstand the pressure of an
internal explosion.

The enclosure shall be subjected to tests in accordance with 15.2.2 and 15.2.3.

The [ests are considered satisfactory if the enclosure suffers no permanent deformation or
damage invalidating the type of protection. In addition, the joints shall in no place“have [peen
permfanently enlarged.

15.22 Determination of explosion pressure (reference pressure)
15.22.1 General

The feference pressure is the highest value of the maximum smigothed pressure, relatiye to
atmogpheric pressure, observed during these tests. For smodthing, a low-pass filter with a
3 dB|point of 5 kHz + 0.5 kHz shall be used.

For electrical equipment intended for use at an ambient temperature below —-20 °C| the
reference pressure shall be determined by one of theyfollowing methods.

— Fpr all electrical equipment, the reference préssure shall be determined at a temperpture

npt higher than the minimum ambient temperature.
— Fpr all electrical equipment, the reference pressure shall be determined at normal ampient
tgmperature using the defined test _mixture(s), but at increased pressure. The absjlute

ressure of the test mixture (P), in kPa, shall be calculated by the following formula, using
. min in °C:

~ T

P =100[293 / (T4, min + 273)] kPa

Fpr electrical equipment other than rotating electrical machines (such as electric mqtors,
generators and tachometers) that involve simple internal geometry (see Annex D) with an
ehclosure volumé€ not exceeding 3 |, when empty, such that pressure-piling ig not
cpnsidered likely) the reference pressure shall be determined at normal ampient
tgmperature wsing the defined test mixture(s), but is to be assumed to have a refenence
essure inereased by the “test factors for reduced ambient conditions” given in Table|7.

bnerators and tachometers) that involve simple internal geometry (see Annex D) with an
helosure volume not exceeding 10 I, when empty, such that pressure piling ig not
considered TKely, the reference pressure shall be determined at normal ambient
temperature using the defined test mixture(s), but is to be assumed to have a reference
pressure increased by the “test factors for reduced ambient conditions” given in Table 7.
Under this alternative, the test pressure for the overpressure type test in 15.2.3.2 shall be
4 times the increased reference pressure. The 1,5 times routine test is not permitted.

p

— Fpr eleetrical equipment other than rotating electrical machines (such as electric magtors,
g
e
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Table 7 — Test factors for reduced ambient conditions

Minimum ambi%nt temperature Test factor
> -20 (see Note) 1,0
> -30 1,37
>-40 1,45
> -50 1,53
> -60 1,62

NOT{ This covers equipment designed for the standard ambient temperature range specified in IEC 60079-0.

Congideration should be given to applications in which the temperature inside the flameproof encloglire/mgy be
subsfantially lower than the rated ambient temperature.

15.22.2 Each test consists of igniting an explosive mixture inside ,thée enclosure| and
meaguring the pressure developed by the explosion.

The mixture shall be ignited by one or more ignition sources. However, when the enclgsure
contgins a device which produces sparks capable of igniting the_explosive mixture, this device
may |be used to produce the explosion. (It is nevertheless<not necessary to produce the
maximum power for which the device is designed.)

The pressure developed during the explosion shallbe/determined and recorded during |each
test. [The locations of the ignition sources as well:as-those of the pressure recording deyices
are left to the discretion of the testing laboratory o find the combination which producep the
highast pressure. When detachable gaskets are provided by the manufacturer, these shall be
fitted|to the enclosure under test.

The fontinuous effects of devices inside enclosures, such as rotating devices, which can
creafe significant turbulence that may result in an increase in reference pressure shgll be
cons|dered. See also 15.2.2.3.

The pumber of tests to be made and the explosive mixture to be used, in volumetric ratiq with
air and at atmospheric pressure, are as follows:

ectrical equipmept of Group I: three tests with (9,8 + 0,5) % methane;

ectrical equipment of Group IlA: three tests with (4,6 + 0,3) % propane;

ectrical@equipment of Group IIB: three tests with (8 + 0,5) % ethylene;

e
e
e
electrical equipment of Group IIC: five tests with (14 + 1) % acetylene and five tests| with
(31 1) % hydrogen.

15.2.2.3 Rotating electrical machines shall be tested at rest and running. When they are
tested running, they may be driven either by their own source of power or by an auxiliary
motor. The minimum test speed shall be at least 90 % of the maximum rated speed of the
machine.

NOTE |If the motor is intended to be converter driven, manufacturer specified rated speed often covers both
present and future converter applications.

All motors shall be tested with at least two transducers, with one located in the end-turn area
at each end of the motor. Ignition shall be initiated at each end of the motor, in turn, with the
motor both at rest and running. This will result in at least four series of tests. If a termination
compartment is provided that is interconnected to the motor and is not sealed, a three
transducer setup and additional test series is to be considered.
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15.2.2.4 For Group lIB, in cases where pressure piling may occur during the test of
flameproof enclosures, the tests shall be made at least five times with each gas of 15.2.2.2 for
the applicable gas group. Afterwards they shall be repeated at least five times with a mixture
of (24 + 1) % hydrogen/methane (85/15).

NOTE 1 The need to conduct this repeat testing is based on the principles that (1) when pressure piling is not
involved, ethylene will result in worst case representative pressures, and (2) when pressure piling is involved, it will
not. Therefore, under this premise, when pressure piling is an issue, the additional testing with the mixture of
(24 £ 1) % hydrogen/methane (85/15) is included.

NOTE 2 There is presumption of pressure-piling when either (1) the pressure values obtained during a series of
tests involving the same configuration, deviate from one to another by a factor of >1, 5 or (2) the pressure rise time
is lesg—thar—5—ms—Two—graphs—eareprovidedbelowforguidan e how—to—constder—pressure—Fse—Hme- When
referring to these two graphs below, the pressure rise time is based on the elapsed time at the paint pf the
maximum rate of rise of the pressure. This is normally the elapsed time between 10 % and 90 % of the maximum
pressyre. Actual waveforms sometimes exhibit a more regular shape as shown in Figure 23, or an irfegular [shape
as shgwn in Figure 24. When determining the pressure rise time, a plateau such as shown at the beginning |of the
wavefprm in Figure 24 is excluded.

Maximum rate of rise /(

Explosion pressurescurve

Pressure

Time
/|1' Pressure rise time =™

IEC 1923/14
Figure 23 — Example of a regular shaped waveform

! 100 %

0%

Pressure rise time — -
' IEC 1924/14

Figure 24 — Example of an irregular shaped waveform

15.2.2.5 Electrical equipment marked for a single gas shall be subjected to at least five
explosion tests with the mixture of that gas with air at atmospheric pressure that gives the
highest explosion pressure. Such electrical equipment shall then be evaluated not for the
corresponding equipment group but only for the single gas considered.

NOTE A series of tests over the flammable range is used to determine the mixture with air that gives the highest
explosion pressure.
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Where exclusion of a specific gas or gases is required, the certificate number shall include the
"X" suffix in accordance with the marking requirements of IEC 60079-0 and the specific
conditions of use listed on the certificate shall detail this exclusion.

Double marking can be applied for a specific gas and for the next lowest group to the group of
this gas (for example, IIB + H»), if the enclosure has been submitted not only to the tests for
the specific gas, but also to those necessary for the lower group.

15.2.3 Overpressure test

15.2.3.1 General

This |test shall be made using either of the following methods, which are considéered as
equivalent.

15.23.2 Overpressure test — First method (static)
The nelative pressure applied shall be
5 times the reference pressure; or

times the reference pressure for enclosures not subject to reutine overpressure testing;

times the reference pressure for enclosure where the“routine overpressure testipg is
replaced by a batch test (see 16.6); or

— af the pressures given in Table 8, when referénce pressure determination has |peen
impracticable due to the small size of the equipment.

Table 8 — Relative pressures for small equipment

Volume Group Pressure?
cm3 kPa
<10 I, IA, 1B, 1IC 1000
>10 I 1000
>10 A, 11B 1500
>10 lc 2 000

28 Fpr equipment intendedifor use at an ambient temperature below —-20 °C, the above pressures shgll be
creased by the appropriate test factors noted in Table 7.

=

The period of application of the pressure shall be at least 10 s.

The 1est is‘performed once on each sample, as applicable.

The overpressure test shall be considered satisfactory if the test result is in compliance with
15.2.1 and if there is no leakage through the walls of the enclosure.

NOTE A non-compressible hydraulic media is normally used for these tests. If a compressible media such as air
or inert gas is used, failure of the enclosure can result in personal injury or property damage.

15.2.3.3 Overpressure test — Second method (dynamic)

The dynamic tests shall be carried out in such a way that the maximum pressure to which the
enclosure is subjected is 1,5 times the reference pressure.

When the test is carried out with mixtures specified in 15.2.2.2, these may be precompressed
to produce an explosion pressure of 1,5 times the reference pressure.
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The test shall be made once only, except for electrical equipment of Group IIC for which each
test shall be made three times with each gas.

NOTE |If there is a product with inter-connected chambers, the intent is not necessarily that one ignition be
initiated in each compartment. Tests are conducted for each of the configurations considered necessary. A high
pressure in a compartment may reduce the likelihood of propagation, while a low pressure may increase it.

The overpressure test shall be considered satisfactory if the test result is in compliance with
15.2.1.

15.3 Test for non-transmission of an internal ignition

15.31 General

GasHKets (see 5.4) shall be removed. While some grease may remain, excessive dgr€ase [shall
be removed (see 5.1). The enclosure is placed in a test chamber. The same explosive mixture

is intfoduced into the enclosure and the test chamber at the same pressure.

The [flamepath lengths (engagement) of threaded joints of the test specimen(s) shall be

redu¢ed according to Table 9.

The :Ilamepath lengths of spigot, cylindrical and flanged joints of-the test specimen(s) shafl not

be g

eater than 115 % of the minimum length(s) stated by thedmanufacturer.

Flanged gaps of spigot joints, where the width of the joint"Z consists only of a cylindrica| part
(see [Figure 2b) shall be enlarged to values of not le§s*than 1 mm for Groups | and IIA, not

less than 0,5 mm for Group |IB and not less than 0,3.mm for Group IIC.

Gap frequirements for the test specimen(s) are included in 15.3.2 (for Groups I, IIA and |IB)

and ip 15.3.3 (for Group IIC).

For dquipment with flamepaths other than threaded joints, and intended for use at an ampient
tempgrature above 60 °C, the non-transmission tests shall be conducted under one of the

following conditions:

a temperature not less-than the specified maximum ambient temperature; or

normal ambient temperature using the defined test mixture at increased pregsure
ccording to the factors in Table 10; or

normal atmospheric pressure and temperature, but with the test gap ig increased by the
fgctors noted.in\Table 10.

If englosures are constructed from different materials with different temperature coefficients,
and if thishas an influence on the gap dimensions (e.g. in case of a glass window formjng a
cylingrical Jgap with a metallic frame), one of the following shall apply for the flame
transmission test:

the calculated maximum gap, icr, taking into account the maximum constructional gap at
20 °C and the gap enlargement at specified maximum ambient temperature, Ty max: Shall
be verified by increasing the test gap i to at least 90 % of the calculated maximum gap at

Ta,max; or

the calculated maximum gap icr, taking into account the maximum constructional gap at
20 °C and the gap enlargement at specified maximum ambient temperature T4 max shall
be verified by using the defined test mixture at increased pressure according to the
formula

Py = (icr /i) x (0,9)
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Table 9 — Reduction in length of a threaded joint for non-transmission test

Type of threaded joint

Reduction in length by

Groups |, IlA and IIB
15.3.2

Group lIC
15.3.3

15.3.2.1

15.3.2.2

15.3.3.2

Cylindrical, complying with ISO 965-1 and ISO 965-3

in respect of thread form and medium or better
quality of fit

No reduction

No reduction

No reduction

No reduction

Cylindrical, not complying with ISO 965-1 and

1ISO 965-3 in respect of thread form or quality of fit

7o

L4

L4

79

NPT

No reduction

No reduction

No reduction

INo“redulction

Table 10 — Test factors to increase pressure or test gap (ig)

Tlemperature Group | Group IIA Group IIB Group lIC

up to 12,5 % CH,/H, 55 % H, 37 % Hy 27,5 % H,

°C 7,5 % C,H,
60 1,00 1,00 1,00 1,00
70 1,06 1,05 1,04 1,11
80 1,07 1,06 1,05 1,13
90 1,08 1,07 1,06 1,15
100 1,09 1,08 1,06 1,16
110 1,10 1,09 1,07 1,18
120 1,11 1410 1,08 1,20
125 1,12 1,11 1,09 1,22

For Group |IC, test factors per 15.3.3 are also required to be introduced into the test pressure
or tegt gap in addition to the test factors above.

Electrical equipment marked for a single gas shall be subjected to non-transmission

basefd on the corresparding equipment group for the single gas considered.

tests

If teqted at a distance less than that indicated in Table 11, this equipment shall have the
minimum distance of obstructions specified on the certificate. Also, the equipment mgy be

markled in accordance with Table 15.

TTbIe 11 — Minimum distance of obstructions from flameproof “d” flange openings

Gas group Minimum distance
mm
A 10
1B 30
Ic 40

NOTE

so tested.

IEC 60079-14 limits the installation of equipment employing type of protection “d” that incorporates
flanged (flat) joints. Specifically, the flanged joints of such equipment are not permitted to be installed closer to
solid objects that are not part of the equipment, than the dimensions shown in Table 11, unless the equipment is

NOTE For other than simple geometries, multiple test configurations are employed to confirm non-transmission.
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15.3.2 Electrical equipment of Groups I, IIA and IIB

15.3.2.1 The gaps iz of the enclosure shall be at least equal to 90 % of the maximum
constructional gap ic as specified in the manufacturer's drawings (0,9 ic < ig < ic).

The explosive mixtures to be used, in volumetric ratio with air and at atmospheric pressure,
are as follows:

— electrical equipment of Group I: (12,5 + 0,5) % methane-hydrogen [(58 £ 1) % methane
and (42 + 1) % hydrogen] (MESG = 0,8 mm);

— electrical equipment of Group lIA: (55 + 0.5) % hydrogen (MESG = 0,65 mm);
— electrical equipment of Group IIB: (37 £+ 0,5) % hydrogen (MESG = 0,35 mm);

NOTE| The explosive mixtures chosen for this test ensure that the joints prevent the transmission of an irjternal
ignitiop, with a known margin of safety. This margin of safety, X, is the ratio of the maximum expetimental safe gap
of the|representative gas of the group concerned to the maximum experimental safe gap of the Chosen test gas.

— electrical equipment of Group I: K :%:1,42 (methane);

’

— electrical equipment of Group lIA: K :%: 1,42 (propaney,
. . 0,65
— electrical equipment of Group IIB: K =035 1,85 ¢(ethylene).

Alterpatively, if the gaps of a test specimen do net fulfil the above condition, one of the
following methods may be used for the type test for non-transmission of an internal ignitign:

— a|gas/air mixture with a smaller MESG value as given in Table 12:

Table 12 —~ Gas/air mixtures

Group ix | ic Mixture
>0,75 (55 £+ 0,5) % hydrogen
Group |
>0,6 (50 £ 0,5) % hydrogen
>0,75 (50 £ 0,5) % hydrogen
Group I1A
>0,6 (45 £+ 0,5) % hydrogen
(28 £ 1,0) % hydrogen
>0,75
Group IIB (28 £ 1,0) % hydrogen
>0,6
at 140 kPa absolute pressure

— precompression of the normal test mixtures according to the following formula:

B :l_L x 0,9
g

where Py is the precompression factor.

15.3.2.2 If enclosures of Groups IIA and IIB could be destroyed or damaged by the test
in 15.3.2.1, it is permitted that the test be made by increasing the gaps above the maximum
values specified by the manufacturer. The enlargement factor of the gap is 1,42 for Group IIA
electrical equipment and 1,85 for Group IIB electrical equipment. The explosive mixtures to be
used in the enclosure and in the test chamber, in volumetric ratio with air and at atmospheric
pressure, are as follows:

— electrical equipment of Group IlIA: (4,2 £ 0,1) % propane; or
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— electrical equipment of Group IIB: (6,5 £ 0,5) % ethylene.

15.3.2.3 The test in 15.3.2.1 or 15.3.2.2 shall be made five times taking each test
configuration into consideration. The test result is considered satisfactory if the ignition is not
transmitted to the test chamber.

15.3.3 Electrical equipment of Group IIC
15.3.3.1 General

The tests in 15.3.3.2, 15.3.3.3 or 15.3.3.4 can be used for this test, and are considered
satisfactory if the ignition is not transmitted to the test chamber.

NOTE| The methods below are equivalent in their factors of safety, 1,5, and the minimum test gap of 90 %. This is
accom|plished by either increasing the pressure or by increasing the test gap dimension or bylincreasing the
oxygeh of the test mixture.

15.3.3.2 First method — Testing by increased test gap

All gaps of joints other than threaded joints shall be increased to the yalue
1,35 ic<ig < 1,5 ic

with & minimum of 0,1 mm for flanged joints

wherg
i igthe test gap;

ic id the maximum constructional gap, as specifiedson the manufacturer's drawings.
The following explosive mixtures, in volumetric ratio with air and at atmospheric presgure,
shalllbe used in the enclosure and in the test'chamber:
a) (27,5+1,5) % hydrogen, and

b) (1,5 % 1) % acetylene.

Five tests taking each test configuration into consideration shall be made with each mixtyre. If

the equipment is intended for.use solely with hydrogen or solely with acetylene, the tests|shall
be mpde only with the corresponding gas mixture.

NOTE| When preparing ajtest sample employing a cylindrical joint of a shaft gland for a rotating maching with
roller lement bearings, the test gap iz is based on the diametrical clearance from Table 2 or Table 3, and rfot the
radial clearance of-8:2:2.

15.3.3.3 _Second method — Testing by increased pressure

The Tnclosure shall be tested with a test gap ig according to the following formula:

0,9ic<ig<ic

The enclosure and the test chamber are filled with one of the gas mixtures specified for the
first method at a pressure equal to 1,5 times atmospheric pressure.

The test shall be carried out five times with each explosive mixture.

Alternatively, if the gaps of a test specimen do not fulfil the above condition, the following
method may be used.

Precompression of the normal test mixtures according to the following formula:
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B =S x135

where Py is the precompression factor.

NOTE When preparing a test sample employing a cylindrical joint of a shaft gland for a rotating machine with
roller element bearings, the test gap iz is based on the diametrical clearance from Table 2 or Table 3, and not the
radial clearance of 8.2.2.

15.3.3.4 Third method - Testing by oxygen enrichment of test gases

. o . .
The gaps—is of the enclosure shall be at least nqnql 1090 % of the maximum-constructional

gap i as specified in the manufacturer's drawings (0,9 ic < ip < ic).

The test mixtures to be used consist of the following, in volumetric ratio and at\atmospheric
presgure:

a) (40 £ 1) % hydrogen, (20 £ 1) % oxygen and the rest nitrogen; and
b) (10 £ 1) % acetylene, (24 =+ 1) % oxygen and the rest nitrogen.

The {ests shall be carried out five times with each test mixture. For devices intended fof use
only [n hydrogen, only test mixture a) is required.

15.3.3.5 Number of tests for single piece production

Electrical equipment which are a single piece production shall be tested a total of five times,
takinp each test configuration into consideration, with unaltered test gaps and with each gf the
explgsive mixtures specified in 15.3.3.2 at .atmospheric pressure and the dimengional
requirements of 5.1 apply.

15.4| Tests of flameproof enclosures with breathing and draining devices
15.41 General

The fests in accordance with 15:4.2 to 15.4.4 inclusive shall be carried out in the follqwing
ordenl on a sample after the impact strength test of 10.7.2.

For devices with non-measurable paths, the maximum bubble test pore size of the sgmple
shall|not be less than(85 % of the specified maximum bubble test pore size. See Annex B

15.42 Tests ofiability of the enclosure to withstand pressure

15.42.1 The-tests shall be made in accordance with 15.2 with the following additiond and
modifications.

15.4.2.2 For the determination of the explosion pressure in accordance with 15.2.2,
breathing and draining devices shall be replaced by solid plugs.

15.4.2.3 For the overpressure test in accordance with 15.2.3, a thin flexible membrane
(for example, a thin plastic sheet) shall be fitted to the inner surfaces of the breathing and
draining devices. After the overpressure test, the device shall show no permanent deformation
or damage likely to affect the type of protection.

NOTE The intent of the thin flexible membrane is to minimize leakage during the test without influencing the
strength of the device.
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15.4.3 Thermal tests
15.4.3.1 Test procedure

The enclosure, with the device(s) fitted, shall be tested in accordance with the method
15.4.4.2 but with the ignition source only in the position giving the most unfavourable thermal
results.

The temperature of the external surface of the device(s) shall be monitored during the test.
The test shall be carried out five times. The test mixture to be used shall be (4,2 + 0,1) %
propane in volumetric ratio with air and at atmospheric pressure. Additionally, for deV|ces

intenpged—foruse—mmacetytere;, (75 + ;0 %6 acetytermre—mvotumetric Tatiowithr=air—=amd  at

atmopgpheric pressure shall be used.

In an enclosure where there is the possibility of a forced or induced flow of \a potentially
danggrous gas, the enclosure shall be arranged during the tests so that the gas can| flow
through the device(s) and the enclosure.

Any |ventilation or sampling system shall be operated as specified\in' the manufactyrer's
documentation. After each of the five tests, the external explosive mixture shall be maintained
for a| sufficient time to allow any continuous burning on the facé)of the device to be¢ome
evidgnt (for example, for at least 10 min so as to increase the)temperature of the external
surface of the device or to make heat transfer to the outer facg€.possible).

NOTE| The temperature of the external surface after the 10 min test/period is used in determining the tempdrature
class |n accordance with 15.4.3.2.

15.43.2 Acceptance criterion

No cpntinuous burning shall be observed. Noflame transmission shall occur. The measgured
external surface temperature rise of the device shall be multiplied by a safety factor of 1,2 and
added to the maximum service temperature of the device for the determination of the
temperature class of the electrical equipment.

15.4/4 Test for non-transmission of an internal ignition
15.44.1 General

This fest shall be madetin*accordance with 15.3 with the following additions and modifications.

15.44.2 Test procedure

An ignition sourece shall be placed first close to the inner surface of the breathing and drajining
devide and-subsequently in one or more places if a high peak explosion pressure and rgte of
rise of pressure at the face of the device is likely to occur. Where the enclosure has more
than |one” identical device, the device to be tested shall be that which gives the |most
unfavourable results. The test mixture within the enclosure shall be ignited. The test shall be
made five times for each position of the ignition source.

15.4.4.3 Non-transmission test for breathing and draining devices
15.4.4.3.1  General

For breathing and draining devices of Groups I, IIA and IIB, the non-transmission test of
15.3.2 shall be applied.

For breathing and draining devices of Group IIC with measurable paths, the non-transmission
tests of 15.3.3 shall be applied. For breathing and draining devices of Group IIC with non-
measurable paths, the non-transmission tests of 15.4.4.3.2 or 15.4.4.3.3 shall be applied.
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15.4.4.3.2 Method A — Testing by increased pressure

The tests are carried out five times with each test mixture. The tests are made according to

156.3.3.3 and 15.4.4.2.

For devices intended for use only in hydrogen, only the test with the hydrogen/air mixture is

required.

15.4.4.3.3 Method B - Testing by oxygen enrichment of test gases

Carbon disulphide is excluded for enclosures with a volume greater than 100 cm3. The test

mixtyres 10 be used consist of the Tollowing, In volumetric ratio and at atmospheric pressy

a) (40 + 1) % hydrogen, (20 = 1) % oxygen and the rest nitrogen; and

b) (10 £ 1) % acetylene, (24 £ 1) % oxygen and the rest nitrogen.

The fests shall be carried out five times with each test mixture, in accordance'with 15.4.4
For devices intended for use only in hydrogen, only test mixture a) iscequired.

15.4/4.4 Acceptance criterion

The fest result is considered satisfactory if no ignition is transniitted to the test chamber.

15.5| Tests for “dc” devices
15.51 General

The fests of 15.5 replace the tests of 15.2 through 15.4.4.4.

15.5.2 Preparation of “dc” samples

Any elastomeric or thermoplastic material which is used for the purpose of sealing a
which is intended to be opened, in service, or which is unprotected against mechanic

re:

over
al or

envirpnmental damage, shall bé removed wholly or partially before the device or compongnt is

subjgcted to the type test when such removal will result in a more onerous test.

NOTE| Any remaining non-metallic parts of the enclosure will have been subjected to the thermal endurance
15.53 Test conditions for “dc” devices

15.5.3.1 Geneéral

The device~or component, which shall be arranged to have the most adverse dimen

tests.

sions
bsive

permijitted, by the construction drawings, shall be filled with and surrounded by an expl

— Group IlA: (55 + 0,5) % hydrogen/air at atmospheric pressure;
— Group IIB: (37 + 0,5) % hydrogen/air at atmospheric pressure;

— Group IIC: (40 =+ 1) % hydrogen, (20 + 1) % oxygen and the remainder nitrogen at
atmospheric pressure or alternatively (27,5 + 1,5) % hydrogen/air at an overpressure at a

pressure equal to 1,5 times atmospheric pressure.
15.5.3.2 Test procedure

For “dc”, the explosive mixture within the device shall be ignited by the operation o

enclosed contacts when connected to the maximum rated source of energy and power,

f the
and

maximum load, in terms of voltage, current, frequency and power factor. A make and break
test shall be made 10 times with a fresh explosive mixture for each test and the explosive

mixture surrounding the device shall not be ignited.
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16 Routine tests

16.1 General

16.1.1 The following routine tests are intended to ensure that the enclosure withstands the
pressure and also that it contains no holes or cracks connecting to the exterior.

The routine tests include an overpressure test made according to one of the methods
described for the type tests in 15.2.3. For equipment intended for use at an ambient
temperature below —20 °C, a pressure test at normal ambient temperature is sufficient.

16.1;1? The routine overpressure test may be made by the first method even whe|4| the
overpressure type test has been made by the second method.

When the determination of the reference pressure has been impracticable~and when a
dynamic test involves a risk to the enclosed equipment (windings, etc.), the static pressures to
be applied are as given in Table 13.

Table 13 — Static pressures

Volume Group Pressure®
cm? kPa
<102 I, IA, 1IB, 1IC 1000
>10 I 1000
>10 A, 11B 1500
>10 [e; 2 000
a8 Applicable to welded constructions only.
b Fpr equipment intended for use at an ambient ‘temperature below —20 °C, the above pressures sh3all be
increased by the appropriate test factors notediin Table 7.

16.1J3 When the second method-is chosen, the routine test consists of

h explosion test with, inside and outside the enclosure, the appropriate explosive mixture
pecified in 15.2.2 (for the determination of explosion pressure) at 1,5 times atmospheric
fessure, or

N explosion test with the appropriate explosive mixture specified in 15.2.2 (for the
ptermination.0of explosion pressure) at 1,5 times atmospheric pressure inside of the
hclosure, ‘followed by a non-transmission test with explosive mixtures as specifi¢d in
5.3.2.2,.0r/15.3.3.2 (test for non-transmission of an internal ignition, with enlarged gaps)
side~and outside the enclosure at atmospheric pressure, or

|
-0 QO T ®”WYO

=

ah\eéxplosion test with the appropriate explosive mixture specified in 15.2.2 (fof the
determination of explosion pressure) at 1,5 times atmospheric pressure, followed by a
static test at a pressure of at least 200 kPa.

16.1.4 For the routine test, it is sufficient to test the enclosure empty. However, if the
routine test is dynamic and the enclosed equipment influences the pressure rise during an
internal explosion, the test conditions shall address this influence.

The individual parts of a flameproof enclosure (for example, cover and base) can be tested
separately. The test conditions shall be such that the stresses are comparable to those to
which these parts are exposed in the complete enclosure.

NOTE A non-compressible hydraulic media is normally used for these tests. If a compressible media such as air
or inert gas is used, failure of the enclosure can result in personal injury or property damage.
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16.2 Enclosures not incorporating a welded construction

For enclosures that do not incorporate welded constructions, routine overpressure tests are
not required under either of the following conditions:

— for volumes less than or equal to 10 cm3; or

— for volumes greater than 10 cm3, and when the prescribed type test has been made at a
static pressure equal to four times the reference pressure.

16.3 Enclosures incorporating a welded construction

For enclosures—or parts of enclosures-that incorporate a-welded construction—the infnnrty of
g L ’ b

the welded construction shall be verified by means of routine overpressure testing.

Alterpatively, when routine overpressure testing of a welded construction is impractical (such
as dpe to the construction of the enclosure), and when the enclosure complies with the 4
timeg overpressure type test, the integrity of the welds may be verified by one of the follqwing
inspgction methods:

—

adiographic weld inspection; or

trasonic weld inspection; or

c

3

agnetic particle weld inspection; or

iquid penetrant weld inspection.
NOTE| ISO standards exist for each of the above weld inspection methods.
16.4( Bushings not specific to one flameproof enclosure

Rout|ne tests are not required for bushings that*are not specific to one flameproof enclosure,
if thelassembly procedure is sufficiently documented (see C.2.1.4).

16.5| Acceptance criteria
The foutine tests are considered satisfactory if

a) the enclosure withstands\the pressure without suffering permanent deformation of the
jaints or damage to the enclosure, and

b) when the test has been made by the dynamic followed by the static tests of 16.1.3, there
ig no leakage through the walls of the enclosure or, if tested dynamically, there [s no
tlansmission of an internal ignition.

16.6 ( Batch testing

Whete the routine overpressure testing is replaced by a batch test according to the follgwing
criteffiacbased on ISO 2859-1[5]:

— For a production batch up to 100, a sampling of 8 needs to be tested at 1,5 times the
reference pressure with no failures.

— For a production batch from 101 to 1 000, a sampling of 32 needs to be tested at 1,5 times
the reference pressure with no failures.

— For a production batch from 1 001 up to 10 000, a sampling of 80 needs to be tested at
1,5 times the reference pressure with no failures.

— Batches above 10 000 must be subdivided into smaller batches.
If there is any non-compliant test results, 100 % of all remaining samples in the batch shall be

tested at 1,5 times the reference pressure. Future batches should be routine tested at
1,5 times the reference pressure until confidence is established to reconsider batch testing.

NOTE Upon non-compliant test results, reconsideration of this batch testing approach is at the discretion of the
party issuing the involved certificate.
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17 Switchgear for Group |

17.1 General

Group | flameproof enclosures which are to be opened from time to time on site, for example,
for adjustment purposes or for resetting of protection relays, and which contain remotely
operated switching devices in which circuits can be made or broken by a separate influence
(e.g. mechanical, electrical, electro-optical, pneumatic, acoustic, magnetic, or thermal) when
this influence is not applied manually to the equipment itself, and which produce in-service
arcs or sparks capable of igniting an explosive mixture, shall comply with the following
requirements.

17.2| Means of isolation
17.21 General

All ag¢cessible conductors, except those of intrinsically safe circuits complying with IEC 60079-
11 ahd those for bonding or earthing, shall be capable of being isolated'from the suipply
before the opening of the flameproof enclosure.

The means of isolation of these flameproof enclosures shall be(in“accordance with 17.2.2,
17.23 or 17.2.4.

17.22 The means of isolation shall be fitted inside the flameproof enclosure, in which [case
the pjarts which remain energized after the means of isolation has been opened shall either:

o

e protected by one of the standard types of protection of EPL Mb listed in IEC 600[9-0;
ol

— hpve clearances and creepage distances lbetween phases and to earth in accordanceg with
the requirements of IEC 60079-7, and be protected by an enclosure that provides a degree
of protection of at least IP20, arranged so that a tool cannot contact the energized parts
through any openings. This does not’apply to parts of intrinsically safe circuits comglying
wlith [IEC 60079-11 which remain-energized.

In either case, a marking in accordance with Table 14, point c¢), shall be provided on the ¢over
protecting the parts which remain energized.

17.2)3 The means of isolation shall be fitted inside another enclosure complying with ohe of
the sfandard types of ‘protection of EPL Mb listed in IEC 60079-0.

17.2)4 The means of isolation shall consist of a plug and socket or a cable coupler
complying withythe requirements of 13.3.

17.3| Doors or covers

17.3.1 Quick-acting doors or covers
These doors or covers shall be mechanically interlocked with an isolator so that

a) the enclosure retains the properties of the flameproof enclosure, type of protection “d”, as
long as the isolator is closed, and

b) the isolator can only be closed when these doors or covers ensure the properties of the
flameproof enclosure, type of protection “d”.

17.3.2 Doors or covers fixed by screws

These doors or covers shall bear a marking in accordance with Table 14, point c).
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17.3.

3 Threaded doors or covers

These doors or covers shall bear a marking in accordance with Table 14, point c).

18 Lampholders and lamp caps

18.1

General

The following requirements apply to lampholders and lamp caps which together have to form
a flameproof enclosure, type of protection “d”, so that they may be used in luminaires of

incre

18.2

The
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contg
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Device preventing lamps working loose

may be omitted for threaded lampholders provided with a quick-acting switch
proof enclosure, type of protection “d”, which breaks all poles of thenlamp circuit b
ct separation.

Holders and caps for lamps with cylindrical caps

1 Holders and caps for tubular fluorescent lamps shall-comply with the dimens

2 For other holders, the requirements of Clause 5 shall apply, but the width o
proof joint between the holder and the cap shall be at least 10 mm at the momeg
ct separation.

Holders for lamps with threaded caps

1 The threaded part of the holder;shall be of a material which is resistant to corr
I the likely conditions of service.

2 At the moment of contact separation when unscrewing the lamp, at least
lete turns of the thread shall be engaged.

3 For threadeds«lampholders E26/E27 and E39/E40, electrical contact sha
lished by spring-loaded contact elements. In addition, for electrical equipme
p 1IB or IIC, the.making and breaking of contact during insertion and removal of the
take placeswithin a flameproof enclosure, type of protection “d”, of Group lIB o

hreaded lampholders E10 and E14, the requirements of 18.4.3 are not necessary.

Hevice which prevents lamps working loose, required in IEC 60079-7, increased safety

in a

efore

ional

f the
nt of

bsion

two

| be
ht of
lamp

IIC,

19 Non-metallic enclosures and non-metallic parts of enclosures

19.1

General

The following requirements apply to non-metallic enclosures and non-metallic parts of
enclosures, except for

a) sealing rings of cable glands or conduit sealing devices, for which Clause C.3 applies,

b) cemented joints for which Clause 6 applies, and

c) n

on-metallic parts on which the type of protection does not depend.
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19.2 Resistance to tracking and creepage distances on internal surfaces of the
enclosure walls

When an enclosure or a part of an enclosure of non-metallic material serves direct

ly to

support live bare parts, the resistance to tracking and the creepage distances on the internal
surfaces of the walls of the enclosure shall comply with the requirements of IEC 60079-7 or

IEC 60079-15, as applicable.

However, for enclosures of electrical equipment of Group | which may be subjected to

electrical stresses capable of producing arcs in air and which result from rated curren
more than 16 A, the requirements stated in 12.6 shall be observed.

19.3| Requirements for type tests

For pon-metallic enclosures and non-metallic parts of enclosures, the type ltests in
standard are modified in accordance with the following sequence:

a) determination of the explosion pressure (reference pressure) in accordance with 15.2

ts of

this

2 on

one sample that may or may not have been subjected to the tests of enclosurgs in

alccordance with IEC 60079-0;

b) ojerpressure test in accordance with 15.2.3 on all of th€samples which has
spubjected to the tests of enclosures in accordance with IEC ©60079-0;

c) test for non-transmission of an internal ignition in accordance with 15.3 on one sa
stibjected to the tests indicated in b) above;

d) test of erosion by flame in accordance with 19.40n the sample subjected to the
indicated in c) above; and

e) test for non-transmission of an internal ignition in accordance with 15.3 on the sa
stibjected to the tests indicated in d) above;

19.4| Test of erosion by flame

This [test only applies to enclosure§™of volume greater than 50 cm3 and of which
flamgproof joints have at least one.face of plastic material.

The sample shall be preparedras described in 15.3, except that gaps of flanged joints
plang parts of spigot joints.shall be set to a value between 0,1 mm and 0,15 mm.

For bushings which.are common to two adjacent flameproof enclosures, the test sha
carri¢d out in the enclosure giving the worst conditions.

The [test consists of 50 ignitions of the explosive mixture specified in 15.2.2.2 for

been
mple
tests

mple

the

and

Il be

the

corrgsponding group. In the case of electrical equipment from Group IIC, 25 ignitions shall be

made with each of the two explosive mixtures specified in 15.2.2.2.

The test is judged satisfactory if the test for non-transmission in 15.3 is satisfactory.

20 Marking

20.1 General

Flameproof enclosures "d" shall be marked in accordance with IEC 60079-0 with the following

additional marking for the type of protection "d*“:
— For Level of Protection "da", complying with the requirements of 4.2 the marking
include "da".

— For Level of Protection "db", complying with the requirements of 4.3 the marking
include "db".

shall

shall
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— For Level of Protection "dc", complying with the requirements of 4.4 the marking shall
include "dc".

20.2 Caution and warning markings

Where any of the following markings are required, the text as described in Table 14, following
the word “CAUTION” or “WARNING,” may be replaced by technically equivalent text or
symbols. Multiple warnings may be combined into one equivalent warning.

Table 14 — Text of caution or warning markings

Po‘“‘lt Rcfcl CIIve caut;ull vT wart II;IIS mnmrar :\;Ila
“CAUTION — USE FASTENERS WITH YIELD STRESS > (VALUE)“, where the (vallie)
a 11.3 . . ) :
is determined by the applicable testing
b 13.6.5 “WARNING - DO NOT SEPARATE WHEN ENERGIZED”
17.2.2,
c 17.3.2, “WARNING - DO NOT OPEN WHEN ENERGIZED”
17.3.3
d E.3.2 “WARNING — DO NOT OPEN WHEN AN EXPLOSIVE GAS.ATMOSPHERE IS
PRESENT”

20.3| Informative markings

Where any of the following markings are required, the‘text as described in Table 15 ma3

y be

replaiced by technically equivalent text or symbols. Multiple warnings may be combined into
one gquivalent warning.
Table 15 — Text of informative markings
Point Reference Informative marking
a 13.2 Identification of thread size and type, e.g. “/2 NPT”, “M25”
b 13.2 “SEE INSTALLATION INSTRUCTION DOCUMENT”
“THIS EQUIPMENT SHALL BE INSTALLED SO THAT THE FLANGED JOINT(S) ARE
NOT WATHIN (VALUE) OF A SOLID OBJECT THAT IS NOT PART OF THIS
c 15.3.1 EQUIPMENT” where the (value) is determined by the proximity of the solid object
during flame transmission testing, with the tested values less than those stated in
Table 11
21 Ipstructions
All flameproof “d” equipment shall be accompanied by instructions as required by 600[9-0,
incluging; as a minimum, details on the flamepath dimensions or indication that repair gf the

flamepaths is not intended, if required by 5.1.
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Annex A
(normative)

Additional requirements for crimped ribbon elements and
multiple screen elements of breathing and draining devices

A.1 Crimped ribbon elements and multiple screen elements shall be constructed from cupro-
nickel, stainless steel or other metal found suitable for the application. Aluminium, titanium,
magnesium and their alloys shall not be used.

See 0.3 for limits on copper content.
A.2 |Where the paths through the device can be specified in the drawings and measured in
the gomplete device, an upper and lower tolerance limit for the path dimensions shqll be
specf|fied and monitored in production.

A.3 |Where Clause A.2 does not apply, the relevant requirements of Annex B shall apply

A.4 |The type tests of 15.4.4 shall be carried out with samples(manufactured with notl less
than 90 % of the largest permitted gap dimensions.
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Annex B
(normative)

Additional requirements for elements, with
non-measurable paths of breathing and draining devices

B.1 Sintered metal elements

B.1.1 Sintered metal elements shall be constructed from one of the following:

ainless steel;

specific metal or specific alloy found suitable for the application. Aluminium, titafium,

s
— 9p/10 copper-tin bronze; or

a

magnesium and their alloys shall not be used.

See 0.3 for limits on copper content.

B.1.32 The maximum bubble test pore size shall be determined byythe method specified in
ISO 4003.

B.1.3 The density of the sintered metal element shall be ‘determined in accordance| with
ISO 2738.

B.1.4 Where determination of open porosity and/ordluid permeability of elements is required
in copnection with functional aspects of devices, fmeasurements shall be made in accordance
with |[SO 2738 and ISO 4022.

B.1.§ Sintered metal elements shall be clearly identified in the documentation by declaring

a) the material in accordance with 10:3 and B.1.1,

b) the maximum bubble test pore size in micrometers in accordance with B.1.2,
c) the minimum density in accordance with B.1.3,

d) the minimum thickness, and

e) where appropriate,-the fluid permeability and open porosity in accordance with B.1.4.
B.2 | Pressed.metal wire elements

B.2.1 Pressed metal wire elements shall be constructed from stainless steel wire brdid or
another specified metal found suitable for the application.

See TO0.3Tor TiMIts oN COpPper content.

Aluminium, titanium, magnesium and their alloys shall not be used. Manufacture shall start
from a wire braid which is compressed in a die to form an homogeneous matrix.

B.2.2 In order to evaluate the density, the wire diameter shall be specified. Information shall
also be given on the mass, length of wire braid, thickness of the element, and mesh size. The
ratio between the mass of the element and the mass of an identical volume of the same solid
metal shall be between 0,4 and 0,6.

B.2.3 The maximum bubble test pore size shall be determined by the method specified in
ISO 4003.

B.2.4 The density of the element shall be determined in accordance with ISO 2738.
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B.2.5 Where determination of open porosity and/or fluid permeability is required in
connection with functional aspects of elements, measurements shall be made in accordance
with ISO 2738 and ISO 4022.

B.2.6 Metal wire elements shall be clearly identified in the documentation by declaring:

a) the material in accordance with 10.3 and B.2.1,

b) the maximum bubble test pore size in micrometers in accordance with B.2.3,

c¢) the minimum density in accordance with B.2.4,

d) the dimensions, including tolerances,

e) trlle original wire diameter, and

f) W
B.3

B.3.1
with
nicksg
nece

B.3.4

B.3.5
conn
with

B.3.6

a) th
b) th
c) th
d) th
e) w

4003.

here appropriate, the fluid permeability and open porosity in accordance with Bi275.
Metal foam elements

Metal foam elements shall be produced by coating a reticulatéd” polyurethane
hickel, removing the polyurethane by thermal decomposition, converting the nickel i
I-chrome alloy, for example, by gaseous diffusion, and compressing the materi
ssary.

Metal foam elements shall contain at least 15 % chremium by mass.

The maximum bubble test pore size shall be{determined by the method specifi

The density of the element shall be determined in accordance with ISO 2738.

Where determination of open -porosity and/or fluid permeability is require
bction with functional aspects of eleéments, measurements shall be made in accord
SO 2738 and ISO 4022.

Metal foam elements shall be clearly defined in the documentation by declaring:

e material, in accordance with 10.3, B.3.1 and B.3.2,

e maximum bubble\test pore size in micrometers in accordance with B.3.3,

e minimum thickness,

e minimum_density, and

here appropriate, the open porosity and fluid permeability in accordance with B.3.5.

foam
nto a
al as

ed in

d in
ance
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CcA

Annex C
(normative)

Additional requirements for flameproof entry devices

General

This annex contains specific requirements which apply, in addition to those in IEC 60079-0, to

the ¢

C.2

c.2.1
C.2.1

C.2.1
same
unco

ring and between the sealing ring and the cable of

-2
(0]
2
p

C.2.1
seali
betw

C.2.1

The minimum length of the compound shall be 20 mm when installed.

The manufacturer shallispecify:

a) th
b) th

Thes|
least

Constructional requirements

Sealing methods
A Cable glands and conduit sealing devices with elastomeric sealing rings

.1.1 If a cable gland or conduit sealing device can acceptcany sealing ring wit
outside diameter but with different internal dimensions, the(ing shall have a mini
mpressed axial sealing height (i.e. gap length) between thé body of the gland and se

D mm, for circular cables of diameter not greater than20 mm, and for non-circular c
perimeter not greater than 60 mm, or

brimeter greater than 60 mm.

ng ring, this ring shall have a minimum uncompressed axial sealing height of §
ben body of gland and sealing ring@nd between cable and sealing ring.

.2 Cable glands sealed with setting compound

e maximum diameter over cores of the cable that the gland is intended to accept; an

e maximum_numbers of cores that can pass through the compound.

e specified values shall ensure that, throughout the required 20 mm compound leng
20.% of that cross-sectional area is filled with compound.

onstruction and testing of flameproof entry devices. Entry devices include cable glands,
condgH i i ; h ;

h the
mum
aling

hbles

b mm, for circular cables of diameter greatersthan 20 mm, and for non-circular cables of

.1.2 If a cable gland or conduit sealing‘device can accept only one specific elastoqeric

b Mm

h, at

The cable gland shall be capable of being fitted and removed from electrical equipment
without disturbing the compound seal after the specified curing period of the compound.

The filling compound and appropriate installation instructions shall be provided with the cable
gland.

C.2.1.3 Conduit sealing devices with setting compound

The minimum length of the compound shall be 20 mm when installed.

The manufacturer shall specify the maximum numbers of cores that can pass through the
compound.
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These specified values shall ensure that, throughout the required 20 mm compound length, at
least 20 % of that cross-sectional area is filled with compound.

The filling compound and appropriate installation instructions shall be provided with the
conduit sealing device.

C.21.4 Bushings

Bushings may contain one or more conductors. When they are correctly assembled and
mounted in the walls of the enclosure, all joint widths, gaps or cemented joints shall conform
with the relevant requirements of Clauses 5, 6 and C.2.2. The documentation shall specify the
maximum numbers of cores that can pass through the compound.

NOTE| To provide adequate strength, bushing designs generally provide, throughout the required cementefl joint
length], at least 20 % of that cross-sectional area filled with compound.

When the bushing is formed by moulding insulation on metallic parts, the requirements of 5.2,
5.3 dnd 5.4 do not apply, but Clause 6 is applicable with the required non-transmission test
perfdrmed with the bushing installed in a representative enclosure of the intended maxijmum
end-application volume, with a minimum conductor length as specified‘\in the documentation.
The insulation material itself can contribute to the mechanical strength of the enclosure.

When the bushing includes parts assembled with adhesive, this s considered as a cement if it
complies with the requirements of Clause 6 with the required non-transmission test perfofmed
with |the bushing installed in a representative enclosure’ of the intended maximum |end-
application volume, with a minimum conductor length* as specified in the documentation.
Shodld this not be the case, the requirements of 5.2:4,5.3 and 5.4 are applicable.

The parts of bushings outside the flameproof gnclosure shall be protected in accordance with
IEC §0079-0.

Bushjings specific to a flameproof enclosure shall satisfy the type tests and routine tes{s for
that e¢nclosure.

Ex component bushings shall.b& submitted to a type test for resistance to pressure carried out
by means of a static pressure test as specified in 15.2.3.2 at the following values:
— 2|000 kPa for electrical equipment of Group |;
— 3|000 kPa for electrical equipment of Group II.
Thesge bushings)shall be subject to a routine pressure test as specified in 16.1, except where

the gdssembly procedure used is described in the manufacturer's documentation and is |such
as to|ensure-consistency in the manufactured products.

If th¢ _ce€mented joint is judged satisfactory with or without leakage, then the schedule of
limitations of the Ex component certificate shall specify the maximum intended enclosure
volume and the minimum specified conductor length.

C.2.2 Flameproof joints
C.2.21 Threaded joints

Threads forming part of a flameproof joint shall comply with the relevant requirements of 5.3
and shall be one of the following:

— metric threads with a tolerance Class of 6g/6H or better according to ISO 965-1 and
ISO 965-3, and any chamfer or undercut of an internal thread is limited to a maximum
depth of 2 mm from the external surface;

— tapered threads shall conform to the NPT requirements of ANSI/ASME B1.20.1;
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external threaded NPT fittings with a shoulder or interruption shall be provided with
a) an effective thread length not less than the “L2” dimension, and

b) a length not less than the “L4” dimension between the face of the shoulder and end of
the fitting thread;

internal NPT threads shall gauge at “flush” to “2 turns large” using an L1 plug-gauge;

other external thread types previously permitted by earlier editions of IEC 60079-1. When
a device includes external thread types from previous editions of IEC 60079-1, the device
shall be marked with an indication of the thread type. The certificate shall also identify this
thread type, along with the previous edition of IEC 60079-1 from which the thread type

quirements were applied

—

Z

DTE 1 This allowance for the use of “other external thread types” is for the manufacture of replac
try devices for equipment in existing installations only, that incorporate internal thread types/ that 3
hger permitted by the current edition of IEC 60079-1.

o @

For external metric threads intended for installation in a threaded entry~ob a flame
equipment, the threaded part shall be at least 8 mm in length and comprise .at least eigh
thredds. If the thread is provided with an undercut, regardless of the sizeyof the undercut,
a nom-detachable and non-compressible washer or equivalent deviceshall be fitted to er
the required length of thread engagement.

NOTE|2 The above requirement for at least eight full threads serves to ensure-that at least five full threads
engaged when the cable gland is installed in a threaded entry — taking intoxacCount the presence of any chan
undergut (see Clause 13).

C.2.2.2 Non-threaded joints (Group | only)

Non-threaded joints shall be for Group | only andsshall comply with the relevant require

of 5.2. Fixing method(s) shall be evaluated as part of the type tests in Clause 15. Fast
used| with the fixing method shall comply’ with the special fastener requirement
IEC 60079-0.

NOTE| Cable adaptors and/or glands of non-threaded joints not originally assessed with the flameproof enc
are rejviewed and/or assessed to ensure the.fixing methods are adequate for installation and meet the flam
encloqure requirements.

C.2.3 Constructional requirements for Ex blanking elements
C.2.3.1 General requirements

The mechanically or-frictionally locked blanking element shall comply with one or more @
following requirements:

if|it is removable from the outside, this shall be possible only after disengagement
g¢taining deévice inside the enclosure (see Figure C.1a));

-

— itjmay-be so designed that it can be fitted or removed only by the use of a tool (see F

ement
re no

oroof
t full
then
sure

ill be
fer or

ents
ners
s of

osure
Eproof

f the

of a

gure

C.1e0):;

— it may be of a special construction in which insertion is carried out by a method other
that used for removal (see Figure C.1c)).

than
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Inside Outside

a) Example 1

IEC 1925/14

Inside Outside
b) Example 2
! Y i T — Tool recess
e ~ 2T pos — Shearable neck
- - c) Example 3
Inside Lol Outside

IEC 1926/14

Figure C.1 — Examples of blanking elements for unused entries

.2 Metric Ex blanking elements

dition, metric Ex blanking elements shall comply with the following:

a) al shoulderlor interruption shall be included to preclude the Ex blanking element|from

being threaded fully through the enclosure wall. When a shoulder is provided| the

diametertand thickness shall preclude removal by methods other than allowed by the

standard; and

b) threads—shalcomphrwith-therelevantrequirementsof 6 22—

NOTE This requirement is intended to address concerns over entry into the enclosure by maintaining the outer

surface of the blanking elements as close to the enclosure as possible.
C.2.3.3 NPT Ex blanking elements
NPT Ex blanking elements shall have the following features:

a) there shall be no shoulder;

b) thread form shall conform to the NPT requirements of ANSI/ASME B1.20.1;

c) there shall be a recess for a tool; and
d) the effective thread length shall not be less than the “L2” dimension.
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NOTE This requirement is intended to address concerns over entry into the enclosure by maintaining the outer
surface of the blanking elements as close to the enclosure as possible.

Cc.23

4 Non-threaded Ex blanking elements (Group | only)

For Group | only, plain (non-threaded) blanking elements shall comply with the requirements
of C.2.2.2 and C.2.3.1.

C.24
C.2.4

C.2.4

C.2.4

C.3

C.3.1
C.3.1

The

IEC 60079-0 shall be applied on samples assembledcaccording to the manufacty

instry

After
parts
Undg
disag

C.3.1

Thes|
one §
rings
stain
perm
devid

In th
of a
ring,

Constructional requirements for Ex thread adapters
.1 All threads shall comply with the relevant requirements of C.2.2.
.2 The threads of Ex thread adapters shall be co-axial.
.3 The length and internal volume of Ex thread adapters shall be minimized,
Type tests
Sealing test
A General

equirements for thermal endurance to heat and thermahendurance to cold prescribged in

ctions either with a mandrel or a cable as required

r no condition shall any parts be manually loosened such as to partially or comp
semble or dismantle the cable gland (Such as for the purpose of examination).

.2 Cable glands and conduit'sealing devices with sealing ring

e tests shall be carried out.using, for each type of cable gland or conduit sealing dg

each ring is mounted(on*a clean, dry, polished corrosion-resistant metals (such as

rer's

performing the thermal endurance to heat and thermal endurance to cold tests, external
may be re-tightened in accordance with‘thé manufacturer’s maintenance instruc!ions.
etely

vice,

ealing ring from each of:the" different permitted sizes. In the case of elastomeric sefaling

316

ess steel) cylindricdl. mandrel of diameter, equal to the smallest cable diameter
issible in the ring,%as specified by the manufacturer of the cable gland or conduit sealing
e.

b case of gMetallic or composite sealing rings, each ring is mounted on the metal sheath

clean dry ‘sample of cable, of diameter equal to the smallest diameter permissible ih the

as specified by the manufacturer of the cable gland or conduit sealing device.

In the_case of Qpaling ringe for non-circular cables_ each ring is mounted on a cleanmn dry
sample of cable, of perimeter equal to the smallest value permitted in the ring, as specified by
the manufacturer of the cable gland or conduit sealing device.

The assembly is then fitted into the entry and a torque is applied to the screws (in the case of
a flanged compression device) or to the nut (in the case of a screwed compression device) to
obtain a seal under a hydraulic pressure of 2 000 kPa for Group | and 3 000 kPa for Group II.

NOTE

1 The torque figures referred to in the preceding paragraph are either determined experimentally p

the tests, or are supplied by the manufacturer of the cable gland or conduit sealing device.

rior to

The assembly is then mounted into a hydraulic testing device using coloured water or oil as
the liquid, the principle of which is illustrated in Figure C.2. The hydraulic circuit is then
purged. The hydraulic pressure is then gradually increased.
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The sealing is considered satisfactory if the blotting paper is free from any trace of leakage
when the pressure has been maintained at 2 000 kPa for Group | or 3 000 kPa for Group I,
for at least 10 s.

NOTE 2 In order to maintain the test pressure, it can be necessary to seal all the joints of the cable gland or
conduit sealing device mounted in the test device, other than those associated with the sealing ring under test.
When a sample of metal-sheathed cable is used, it can be necessary to avoid the application of pressure to the
ends of the conductors or to the interior of the cable.

6 7
1 2\ 3 5 |
S
\
/ \ I —§+ ,,,,,,,,,,, E,i»
5 g
[
—T
4 9 8
IEC 1927/1%
Key
1 hyfraulic pump 6 sealing ring
2 pregssure gauge 7 mandrel/metal-sheathed cable
3 hope 8 compression component
4 blgtting paper 9 retaining clamp
5 adppter

Figure C.2 — Device for the sealing tests for cable glands

C.3.1.3 Cable glands sealed with setting compound
For gach size of cable gland, the test\shall be carried out using metal mandrels, the number

and dliameter of which equate to the'maximum diameter over cores with the maximum number
of cofes specified by the manufacturer in accordance with the requirements of C.2.1.2.

The [setting compound is “prepared following the manufacturer's instructions and |then
introdluced into the appropriate volume. It is allowed to harden for the appropriate time.

The pssembly is then mounted into the hydraulic testing device, defined in C.3.1.2 angd the
samg proceduresis\applied. The acceptance criteria are also the same.

C.3.14 Conduit sealing devices sealed with setting compound

For dach,size of conduit sealing device, the test shall be carried out using metal mandrels, the
numioet alld d;aIIIUtUI Uf VVhibh cquatc tU thG Illd)\;lllulll Ilulllbcl Uf CUITS bpcbificd b the
manufacturer in accordance with the requirements of C.2.1.3.

The setting compound is prepared following the manufacturer's instructions and then
introduced into the appropriate volume. It is allowed to harden for the appropriate time.

The assembly is then mounted into the hydraulic testing device, defined in C.3.1.2 and the
same procedure is applied. The acceptance criteria are also the same.

C.3.2 Test of mechanical strength
C.3.21 Cable glands with a threaded compression element

A torque of twice that required in the sealing test shall be applied to the compression element;
however, the value of this torque, expressed in Nm, shall always be at least three times the
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value in millimetres of the maximum permissible cable diameter when the cable gland is
designed for circular cables or equal to the value in millimetres of the maximum permissible
cable perimeter when the cable gland is designed for non-circular cables.

The cable gland is then dismantled and its parts are examined.

C.3.2.2 Cable glands with a compression element fixed by screws

A torque of twice that required in the sealing test shall be applied to the compression element
screws; however, the value of this torque shall always be at least equal to the following values:

M6: 10 Nm M12: 60 Nm
M8: | 20 Nm M14: 100 Nm
M10: 40 Nm M16: 150 Nm

The ¢able gland is then dismantled and its parts are examined.

C.3.4.3 Cable glands sealed with setting compound

In the case of threaded glands, a torque in Nm equal to the minimum value specifigd in
C.3.2.1 shall be applied to the gland when screwed into a steeltest block having a suitable
thredded hole.

The ¢able gland is then dismantled and its parts are examined.

C.3.4.4 Acceptance criteria

The fests C.3.2.1 to C.3.2.3 shall be considefed to be satisfactory if no damage is foupd to
any gf the parts of the cable gland.

NOTE| Any damage to the sealing ring is disregarded, as the test is intended to show that the mechanical stfength
of the|cable gland is sufficient to withstand the conditions of use.

C.3.3 Type tests for Ex blanking elements
C.3.31 Torque test

A sample Ex blanking element of each size shall be screwed into a steel test-block contdgining
a threaded entry hole)of size and form appropriate to the device under test. The sample|shall
be tightened to a.torque at least equivalent to the appropriate torque given in Column| 2 of
Tablg¢ C.1 or €2, using a suitable tool. The test shall be deemed to be satisfactory J;the
corrgct thread engagement has been achieved and if, when dismantled, no damage
invalldating\the type of protection is found, except for failure of the shearable neck of a Figure
C.1c|-<&xample 3 plug which is required. Figure C.1b — Example 2 plugs shall be capaljle of

beina—removed onlyv by the appropriate tool
~J J 7 Ll L

Metric Ex blanking elements of Figure C.1b — Example 2 shall then be subjected to a further
test at a torque at least equivalent to the appropriate torque given in Column 3 of Table C.1,
and shall be deemed to be satisfactory if the shoulder has not pulled fully into the thread.

C.3.3.2 Over-pressure test

The Ex blanking element shall be submitted to a type test for resistance to pressure carried
out by means of a static pressure test as specified in 15.2.3.2 at the following values:

— 2 000 kPa for electrical equipment of Group |;
— 3 000 kPa for electrical equipment of Group II.


https://iecnorm.com/api/?name=c9782d49ef794567567b96b8f7625141

C.3.4
C.3.4.1

— 76 —

Type tests for Ex thread adapters

Torque test
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A sample Ex thread adapter of each size shall be screwed into a steel test-block, containing a
threaded entry of size and form appropriate to the device under test. A steel or brass
threaded plug of appropriate form and size shall be screwed into the entry in the Ex thread
adapter.

The plug shall be tightened to a torque at least equivalent to the torque given in Column 2 of
Table C.1 or C.2, appropriate to the larger of the two threads on the adapter. The test shall be

a AL 0 4 $as
deeI'T CU O Ot SatrSTattoTy— 1T U OCTOT T atuTT (U T A T oo aduapteT mrrvanaatity arc- oy

protection is found when the assembly is dismantled.

C.3.4.2

A sample Ex thread adapter of each size shall be screwed into a test-block, contain
thredded entry hole of size and form appropriate to the device under test: A solid ste
brasg
alen
screwed into the Ex thread adapter with a torque at least equivalent 1o the appropriate tg
specified in Column 2 of Table C.1 or C.2. The assembly shallthen be subjected to a te

taob aaticfaat +£ deaefarm-atian—ta-th e theaod odo o et alidotio o

Impact test

bar of appropriate diameter, threaded at one end to suit the entry-in the adapter a

pe of

ng a
el or
nd of

gth so that it protrudes one entry diameter, subject to a minimunrof 50 mm, shall then be

rque
st of

resistance to impact, according to the appropriate requireménts given in IEC 60079-0 The
impart shall be applied at right angles to the axis of the bar and as near to the end of the bar
as practicable.
C.3.4.3 Over-pressure test
The Ex thread adapter shall be submitted to a type test for resistance to pressure carrief out
by means of a static pressure test as specifieddn 15.2.3.2 at the following values:
— 2|000 kPa for electrical equipment of Group I;
— 3|000 kPa for electrical equipment.of Group II.
Table C.4 —"Tightening torque values, metric
Thread Tightening torque for Tightening torque for Figure C.1b

size torque and impact tests — Example 2 stopping plugs

mm Nm Nm

<16 242 3,5d?2

16 40 65

20 40 65

25 55 95

32 65 110

40 80 130

50 100 165

63 115 195

75 140 230

>75 242 3,5d2
@ The variable d is the major diameter of thread in millimetres.
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Table C.2 — Tightening torque values, NPT

Thread size Tightening torque
Nm
Y2 — Y 90
1-1% 113
2 and larger 181
17

IEC 1928/14

Figure C.3 — Examples of Ex thread adapters
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Annex D
(normative)

Empty flameproof enclosures as Ex components

D.1 General

The purpose of an Ex component enclosure certificate for empty enclosures is to enable a
manufacturer of flameproof enclosures to obtain a certificate wrthout the mternal equment
s d gs for
|ncororat|on |nto a fuII equment cert|f|cate W|thout the need for repetltlon of aII the type
tests| for flameproof enclosures “d” as required by IEC 60079-1 and IEC 60079-0,"\WHhen a
certificate concerning the full equipment is required, an Ex component enclosure certificate for
the ¢gmpty enclosure is not necessary.

D.2 | Introductory remarks

The [requirements for an Ex component enclosure certificate fof an empty enclosure are
contgined in this annex. This does not eliminate the need for’a subsequent equipment
certificate, but it is intended to facilitate such a certificate.

The Ex component enclosure manufacturer shall be responsible for ensuring that each and
every unit supplied

§ identical in construction with the original design as detailed in the documents mentioned
n the Ex component enclosure certificate,

a)

b) hpgs been subjected to such routine overpréssure testing as is required, and

c) nmeets the requirements of the applicable schedule of limitations imposed by the Ex
cpmponent enclosure certificate.

D.3 | Ex component enclosure requirements

D.3.1 Ex component enclesures shall comply with the requirements, as applicablg, of
IEC 60079-0 and of this standard.

D.3.342 Ex component enclosures shall consist of a basically simple geometry of only sqlare,
rectajngular, or cylindrical cross-section with taper not exceeding 10 %.

NOTE| Simpléesgeometry is considered to include those constructions in which major dimensions do not gxceed

any other dimension by 4:1 for Group I, IIA and IIB, or do not exceed any other dimension by 2:1 for Group II{.

D.3.3 “Enclosures for rotating machines shall not be evaluated as Ex component enclosures.

NOTE “Machines” are taken to mean electric motors which substantially fill the enclosure.

D.3.4 Ex component enclosures shall be provided with adequate means for the mounting
and location of internal components.

D.3.5 No holes, whether for mechanical or electrical purposes, and whether blind or clear,
shall be drilled in the Ex component enclosure other than those permitted by the Ex
component enclosure certificate.

D.3.6 For Group I, IIA and IIB Ex component enclosures, the reference pressure is
determined according to 15.2.2, with modifications to the test sample as follows:
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when no major dimension exceeds any other major dimension by more than 2:1, no
modification is needed;

for all other permitted constructions, a solid obstruction (baffle plate) of approximately
80 % of the cross-sectional area shall be located centrally on the minor axis, and located
approximately two-thirds of the way along the major axis. The solid obstruction shall
reasonably replicate the cross-section of the enclosure.

For Group IIC Ex component enclosures, the reference pressure is determined according to
15.2.2, with a solid obstruction (baffle plate) of approximately 60 % of the cross-sectional area
located centrally on the minor axis, and located approximately two-thirds of the way along the
major axis. The solid obstruction shall reasonably replicate the cross-section of the enclosure.

Wherl\ the sample is required to be modified by inclusion of the solid obstruction, igmition
sour¢es and pressure recording devices shall be positioned on both sides of{the |solid
obstruction to simultaneously measure the resultant pressures.

D.3.7 Ex component enclosures shall withstand an overpressure type test with the maxijmum
number of apertures of the maximum sizes at a pressure which shall becegual to 1,5 timefs the
peak| explosion pressure (reference pressure) measured according to” 15.2.2 with the Ex

component enclosure empty, and with the entries closed by suitable_ means.

Rout|ne tests are not required for Ex component enclosures when the prescribed type test has
been|made at a static pressure of four times the reference ¢pressure. However, Ex compgnent

enclgsures of welded construction shall, in every case, be Ssubmitted to the routine test.

The [routine test shall consist of either a dynamic “test with, inside and outside thg Ex
component enclosure, the appropriate explosive mixture specified in 15.2.2 (fon the
detefmination of explosion pressure) at a pressure of 1,5 times atmospheric pressure;|or a
statig test at a pressure of at least 350 kPa and’not less than 1,5 times the reference pregsure.

D.3.8 The enclosure shall be marked in;accordance with the requirements for marking pf Ex
components given in IEC 60079-0, but' shall be internal and not required to be permanent.
The Ex marking string shall not bé&)marked externally. Only the manufacturer's namg and
enclgsure identifier information (such as type or serial number) may be marked external tp the

enclgsure. This marking need-hot be permanent.

Thesp markings may be omitted if the Ex component enclosure manufacturer is also intended
to bg the holder of _the equipment certificate, and indicated as such in the Ex compgnent

certificate schedule'of limitations.

D.3.9 Provision shall be made for the mounting of external marking for equipment according

to IEC 60079-0.

D.3.10\\The following information shall be given in the Ex component enclosure certificate as
part of the schedule of limitations:

a)

b)
c)
d)

e)

the maximum number of apertures, their maximum sizes and their positions shall be
addressed through direct statement or reference to a drawing number;

oil-filled circuit-breakers and contactors shall not be used;
(for ambient ranges other than —-20 °C to +40 °C) the ambient range;

(if applicable per D.3.8) indication that the Ex component enclosure manufacturer is
intended to be the only holder of the related equipment certificate(s);

(for Group I, IIA and lIB Ex component enclosures) the content of the Ex component
enclosure equipment may be placed in any arrangement, provided that an area of at least
20 % of each cross-sectional area remains free to permit an unimpeded gas flow and,
therefore, unrestricted development of an explosion. Separate relief areas may be
aggregated provided that each area has a minimum dimension in any direction of 12,5 mm;
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(for Group IIC Ex component enclosures) the content of the Ex component enclosure
equipment may be placed in any arrangement provided that an area of at least 40 % of
each cross-sectional area remains free to permit unimpeded gas flow and, therefore,
unrestricted development of an explosion. Separate relief areas may be aggregated
provided that each area has a minimum dimension in any direction of 12,5 mm; and

any additional limitation required for the particular construction, e.g. maximum operating
temperature of the window.

D.4 Utilization of an Ex component enclosure certificate to prepare an

D.4. Procedure

equipment certificate

Enclgsures which have an Ex component enclosure certificate may be considered for
incorporation in equipment certificates with IEC 60079-0 and this standard, normally without
repefition of application of those requirements already applied to the Ex component enclgsure,

subjgct to consideration of the schedule of limitations detailed in D.3.10.

Documents shall be prepared for an equipment certificate depicting the-specified equipment,

any

ermitted substitutions or omissions, together with the mounting:conditions within tHe Ex

component enclosure, so that compliance can be verified with theyschedule of limitatiops of

the Hx component enclosure certificate.

Any

hole permitted in accordance with the Ex component enclosure certificate maly be

provided either by the Ex component enclosure fmanufacturer, or by the equipment
manufacturer through agreement between the equipment manufacturer and the Ex compgnent

encldsure manufacturer.

The
turbdlence that may result in an increase in*reference pressure shall be considered.

D.4.2 Application of the schedule of limitations

continuous effects of devices, such as(totating devices, which can create significant

In addition to compliance with.the schedule of limitations, all application issues shall be
cons|dered and determined to..comply with the applicable requirements of IEC 60079-(0 and

this 4qtandard.
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E.1

Annex E
(normative)

Cells and batteries used in flameproof “d” enclosures

Introductory remarks

This annex contains the requirements for electrical equipment protected by type of protection
“d” flameproof enclosures which contains one or more cells used as batteries to provide

elect
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bective of the type of electrochemical cell used, the main objective shall be tgprev
nable mixture of electrolytic gases (usually hydrogen and oxygen) from ocgurring i
ameproof enclosure. With this in mind, cells and batteries which are Jikely to re
rolytic gas in normal use (either by natural venting or by a pressure relief,valve) sha
ed inside the flameproof enclosure.

It is not intended that these requirements be applied to an electrochemical cell used as a measur
(e.g. a Type A zinc/oxygen cell in accordance with IEC 60086-1, used) for measurement of o
htration).
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E.2 | Acceptable electrochemical systems

Only[those cells listed in Tables E.1 and E.2 below for which IEC cell standards exist shall be

used

Table E.1 — Acceptable primary cells
IECt60086-1 Positive electrode Electrolyte Negatiye
ype electrofe
- Manganese dioxide (MnQO,) Ammonium chloride, zinc chloride Zinc (Zn)
A Oxygen (O,) Ammonium chloride, zinc chloride Zinc (Zn)
B Carbon monofluoride”(CF), Organic electrolyte Lithium (L)
C Manganese dioxide (MnO,) Organic electrolyte Lithium (L)
E Thionyl eghlaride (SOCI,) Non-aqueous inorganic Lithium (L)
L Mangangse dioxide (MnO,) Alkali metal hydroxide Zinc (Zn)
S Silver oxide (Ag,0) Alkali metal hydroxide Zinc (Zn)
a Sulphur dioxide (SO,) Non-aqueous organic salt Lithium (L)
a Mercury (Hg) Alkali metal hydroxide Zinc (Zn)
NOTE\ Zihc/manganese dioxide cells are listed in IEC 60086-1, but not classified by a type letter.

a

May only be used if an IEC cell standard exists.
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Table E.2 — Acceptable secondary cells
Relevant IEC standards/type Type Electrolyte
Type K

IEC 61951-1

Nickel-cadmium (Ni-Cd) Potassium hydroxide (KOH)
IEC 60623
IEC 60622
IEC 61960 Lithium (Li) Non-aqueous organic salt
IEC 61951-2 Nickel metal hydride Potassium hydroxide (KOH)

E.3 | General requirements for cells (or batteries) inside flameproof enclosures

E.3

20.2(d), Table 14, point d).

This [need not apply when the battery and¢its associated connected circuits confor
IEC 60079-11 and the battery is not recharged in service.

E.3

placqg by a purpose designed clip orcbracket).

E.3

devide or devices such as‘would impair conformity with the requirements of the tyj
protgction concerned.

E.3

enclgsures required by IEC 60079-0.

E.4 | Arrangement of safety devices

E.4

E.4

.1 The following restrictions of use shall apply to certain types of cells:

bnted or open secondary cells shall not be used to form a battery inside flame
nclosures;

v
e

sealed valve regulated cells may be used inside a flameproof €nclosure; but for disch
plrposes only; and

s

ibject to the requirements of Clause E.5, sealed gasight secondary cells ma
recharged inside flameproof enclosures.

.2 Flameproof enclosures containing a battery _shall be marked in accordance

.3 Batteries and their associated safety devices shall be securely mounted (e.g. he

.4 There shall be no relative movement between the battery and the associated s

.8 Conformity \with E.3.3 and E.3.4 shall be verified before and after the tes

oroof
arge

y be

with

m to

Id in

afety
e of

s of

A—Preventionof excessivetemperatureandcell damage

.1.1 Under short-circuit discharge conditions, batteries shall either meet both condi

below, or be fitted with a safety device, as described in E.4.1.2:

a)

b)

the external surface temperature of the cell or battery shall not exceed the contin

tions

uous

operating temperature specified by the cell or battery manufacturer, taking into account

the local ambient temperature within the enclosure; and

the maximum discharge current shall not exceed that specified by the cell or battery

manufacturer.

E.4.1.2 Where the two conditions in E.4.1.1 above cannot be achieved, a safety device is
required which shall comply with the requirements for infallible components in level of
protection “ib” as defined in IEC 60079-11, and be located as close to the cell or battery
terminal as is reasonably practicable, and be either:
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— a resistor or current-limiting device, which limits the current to the maximum continuous
withdrawal current specified by the battery manufacturer; or

— a fuse conforming with the IEC 60127 series, selected so that the fusing characteristic
prevents the maximum withdrawal current and allowable duration specified by the battery
manufacturer from being exceeded. Where the fuse is of the replaceable type, a label
shall be provided adjacent to the fuse holder, specifying the type of fuse to be used.

The rating of the resistor or current-limiting device shall be based on the voltage of the cell or
battery.

E.4.2 Prevention of cell polarity reversal or reverse charging by another cell in the
same battery

E.4.2.1 Where batteries are used having

a) alcapacity of 1,5 Ah or less (at a 1 h discharge rate), and
b) alvolume less than 1 % of the free volume of the enclosure,

no aglditional protection need be fitted to prevent the release of electrelytic gas by po|arity
reversal, or reverse charging of a cell by other cells in the same battery.

E.4.2.2 Where batteries are used having a capacity and/or yolume which exceed the above
valugs, arrangements shall be incorporated to prevent cell’ polarity reversal or reyerse
charging of a cell by others within the battery.

Two pxamples of how this may be achieved are given in below:

|
3

onitoring the cell voltage across a cell (or:a few cells) and cutting off the supply |f the
bltage decreases below the minimum voltage specified by the cell manufacturer; or

<

DTE 1 Such protection is often used to prevent cells going into a state of “deep discharge”. If an attempt is
ade to monitor too many cells connected in>Series, the protection will sometimes not function reliably flue to
lerances in individual cell voltages and the protection circuit. Generally, monitoring of more than six cglls (in
gries) by one protection unit is not effective.

g3Z

(%]

5ing shunt diodes connected_so as to limit the reverse polarity voltage across each| cell.
br example, the protectivelarrangement for a battery of three cells connected in serjes is
5 shown in Figure E.1.

%‘NININW

Figure E.1 - Fitting of diode arrangement for three cells in series

QO T C

For this protective arrangement to be effective, the forward voltage drop across each diode
used to prevent reverse charging of a cell shall not exceed the safe reverse charge voltage of
that cell.

NOTE 2 Silicon diodes are considered suitable to meet this requirement.

E.4.3 Prevention of inadvertent charging of a battery by other voltage sources
in the enclosure

Where batteries are used having

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

no additional protection need be fitted to prevent the release of electrolytic gas by recharging
currents.

Where there is another voltage source in the same enclosure (including other batteries), the
battery and its associated circuits shall be protected against charging by other than the circuit
specifically designed to do so. For example:

— separating the battery and its associated circuits from all other voltage source(s) inside
the enclosure, using the clearance and creepage distances specified in IEC 60079-7 for

arainaath nianainat PPN

tI- hiabact (o ac anahkbl £ P~y o aatio .-
CTgrnoc ot vortag e oapaoTC oT oaoa sty o ooTtar i atroTTr, Ot

separating the battery and its associated circuits from all other voltage source(s)-inside
the enclosure, by an earthed metal barrier/screen capable of carrying the maximum|fault
clirrent of the source for the time that it is likely to exist (taking account ofc any dircuit
plotection provided, e.g. fuses, earth fault protection); or
S
c
F
S

bparating the battery only, from the other voltage source(s) usingpth€ clearance and
eepage distances specified in IEC 60079-7, but with blocking diodes fitted as shoyn in
gure E.2, so arranged as to reduce the risk of a single fault causing both diodes {o be
nort-circuited.

+Ve | I I I I I_K_ Ve
A U U
IEC 1930/14

Figure E.2 - Fitting of blocking diodes.to meet E.4.3 (third example)

The fequirements of the examples in E.4.3 do hot apply to circuits connected to a battery for
the plurpose of creating a voltage reference point or to a charging supply intended to recharge
a segondary battery in accordance with €lause E.5.

E.5 | Recharging of secondary cells inside flameproof enclosures
E.5.1 Only cells as listed in-Table E.2 may be recharged inside flameproof enclosures.

E.5.2 Where cells of batteries are to be charged whilst inside the flameproof enclosurg, the
charging conditions._shall be fully specified in the manufacturer's documents and sfafety
devides shall be<fitted to ensure that these conditions are not exceeded.

E.5.3 The-charging arrangements shall be such as to prevent reverse charging.

E.5.4 “Where batteries are used having

a) a capacity of 1,5 Ah or less, and
b) a volume less than 1 % of the free volume of the enclosure,

no additional safety device(s) needs to be fitted to the battery to prevent the release of
electrolytic gas by recharging currents.

NOTE The above effectively limits the use of cells (or batteries) not fitted with a safety device, to those types
commonly known as “button type cells” used, for example, inside flameproof enclosures to retain memory on
programmable electronic circuits.

E.5.5 Where batteries are used having a capacity and/or volume exceeding the above
values, recharging is only allowed within the flameproof enclosure if the battery is fitted with a
safety device(s) arranged to cut off the charging current and prevent the production and
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possible release of electrolytic gas, if the voltage of any cell within the battery exceeds the
maximum voltage specified by the cell manufacturer for this purpose.

E.6 Rating of protection diodes and reliability of protection devices

E.6.1 The voltage rating of a protection diode fitted to comply with E.4.2 shall be not less
than the maximum open circuit voltage of the battery.

E.6.2 The voltage rating of the series blocking diodes fitted to comply with E.4.3 (third
example) shall be not less than the maximum peak voltage inside the flameproof enclosure.

E.6.3 The current rating of the protection diodes shall be not less than the_maxijmum
discharge current as limited by the arrangement in E.4.1.

E.6.4 The safety devices required by this standard form safety related parfs of a cgntrol
systgm. It is the responsibility of the manufacturer to assess that the safety integrity df the
contrpl system is consistent with the level of safety required by this standatd.
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Annex F
(informative)

Mechanical properties for screws and nuts
When applying the requirements of 11.3, the following information may prove useful.

Table F.1 — Mechanical properties for screws and nuts

Fastener Property class Nominal Minimum Nominal yield Minimum yield
paterial tensile tensite | Siress SIress|
strength strength

MPa MPa MPa MPa
Carblon steel 3,6 300 330 180 190
Carblon steel 4,6 400 400 240 240
Carbjon steel 4,8 400 420 320 340
Carblon steel 5,6 500 500 300 300
Carbon steel 5,8 500 520 400 420
Carblon steel 6,8 600 600 480 480
Carblon steel 8,8 < M16 800 800 640 640
Carbon steel 8,8 > M16 800 830 640 660
Carblon steel 9,8 900 900 720 720
Carblon steel 10,9 1000 1 040 900 940
Carblon steel 12,9 1200 1220 1080 1100
Stairlless steel A*-50 500 210
(ausfenitic)
Stair|less steel A*-70 700 450
(ausfenitic)
Stairjless steel A*-80 800 600
(ausfenitic)
Stairlless steel .
(marfensitic) C*-50 500 250
Stairlless steel 70 700 410
(marfensitic)
Stair|less steel c*-80 800 640
(marfensitic)
Stalrless_ §tee| c*-110 1100 820
(marfensiticy)
Stairlless steel
(ferritic), F1-45 450 250
Stainless steel F1-60 600 410

(serritic)

NOTE For stainless steel property Class A and C above, the “*” shown is replaced by a property grade
numeral.



https://iecnorm.com/api/?name=c9782d49ef794567567b96b8f7625141

IEC

G.1

60079-1:2014 © IEC 2014 - 87—

Annex G
(normative)

Additional requirements for flameproof enclosures with
an internal source of release (containment system)

General

A containment system is the part of the apparatus containing any process fluid that may pass

thro

inte

rmal release into the wiring system. See Figure G.1.

Equipment with an internal source of release of oxygen in concentrations greater than
found in normal air, or other oxidizer, is outside the scope of this standard.

NOTE| The release of either flammable or non-flammable process fluid, including air, from*a containment {

into
use

alflameproof enclosure, due to leakage under normal or abnormal conditions, can ‘'sometimes necessitg
of inlet flow restrictors and breathing/draining devices to maintain the internal, pressure of the flam

enclodqure within the 90 kPa to 110 kPa (absolute) atmospheric pressure showh ‘in" the Scope of IEC 60
Potential sources of leakage include o-rings, gaskets, threaded joints, flanged\{joints, process connection
other parts.

Containment system
Flameproef enclosure

JIRNN

Breathing/draining device e
Flow limiter

Breathing/draining device or flame arrestor

pr an

that

ystem
te the
pproof
D79-0.
5, and

1= 40

+931/14

Figure G.1 — Flameproof enclosure with containment system

G.2 Release conditions

G.2

A No release

There is no internal release when the containment system is infallible. See the design
requirements for an infallible containment system.
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G.2.2 Limited release of a gas or vapour

The rate of release of the process fluids into the flameproof enclosure shall be predictable in
all conditions of containment system failure. See the design requirements for a containment
system with limited release.

NOTE For the purpose of this standard, release of a liquefied gas is considered as release of a gas.
G.2.3 Limited release of a liquid

The rate of release of the process fluids into the flameproof enclosure is limited as for a gas
or va r t th nversion of the liquid int \i r is not predictable. nsideration shall
ven to the possible accumulation of liquid inside the flameproof enclosure an
consequences thereof. See the design requirements for a containment system with_li
release.

G.3 | Design requirements for the containment system

G.3.1 General design requirements

The ¢lesign and construction of the containment system, which willdetermine whether legkage
is likely to occur or not, shall be based on the worst case conditions of service specified by
the npjanufacturer.

The ¢ontainment system shall be either infallible or have/a limited release.
The anufacturer shall specify the maximum inlet\pressure to the containment system.

Deta|ls of the design and construction of the“containment system, the types and operating
condj|tions of the process fluids it may contain and the expected release rate or rates at given
locat|ons, shall be provided by the mapufacturer in order for the containment system {o be
evalyated as either an infallible containment system or as a containment system with lifnited
release.

If thgl containment system doés not fulfil the infallible containment system requirements of this
standard, all the inlets and“eutlets of the containment system shall have breathing/drdining
devides or flame arrestors at the wall of the flameproof enclosure, which can be separgte or
integrated parts of the"enclosure and shall be considered during the type tests of Clause [I5.

Ignitipn sourcessin® the containment system shall be considered separately and may|also
requife breathing/draining devices or flame arrestors.

G.3.2 Infallible containment system

The contaimment—system—shattbe—composed—of metattic,—ceramicor gtass pipes,tubes or
vessels that involve no moving joints. Joints shall be made by welding, brazing, glass to metal
sealing, or by eutectic methods.

NOTE 1 Eutectic methods involve the joining of two or more components, normally metallic, employing a binary or
ternary alloy system which solidifies at a constant temperature which is lower than the beginning of solidification of
any of the components being joined.

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

NOTE 2 Adverse operating conditions (including vibration, thermal shock and maintenance operations when doors
or access covers of the flameproof enclosure are open) can cause damage to a potentially fragile containment
system.

The external surface of the containment system serves to complete the flameproof enclosure.
Therefore, the overall assembly of the containment system and flameproof enclosure shall be
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subjected to all of the same type tests as a stand-alone flameproof enclosure, with the same
pass/fail criteria applied.

NOTE 3 It is not the intent of this Annex to evaluate the internal volume of the containment system as if it were a
flameproof enclosure.

G.3.3 Containment system with a limited release

Due to containment system failure concerns, the flow of process fluids entering the
containment system shall be limited to a predictable rate by flow limiting devices fitted outside
the flameproof enclosure.

Flow| limiting devices may be installed inside the flameproof enclosure if the containl‘nent
systgm from the entry point into the flameproof enclosure up to and including the inlet tp the
flow |imiting devices conforms to the design requirements for an infallible containment system.
Thesg flow limiting devices shall be permanently secured and shall have no movable partp.

Flow| limiting devices shall not incorporate polymeric or elastomeric materials, but|may
incorporate ceramic or glass materials.

Also,| due to containment system failure concerns, there shall(bge’ no increase in internal
presgure greater than 1,1 times the atmospheric pressure surrounding the flameproof
enclqgsure.

NOTE| To limit the potential increase in internal pressure, breathing/draining devices in the wall of the flamgproof
encloqure, and coordination between these devices and the flow limifing device, are sometimes used.

Undgr normal operating conditions, the containment system with limited release shdll be
sealgd to achieve a maximum leakage rate equivalent to a helium-leakage rate less|than
10~2|Pa x I/s (10~4 mbar x I/s) at a pressure_difference of 0,1 MPa (1 bar).

permijitted. Pipe threads, compression)joints (for example, metallic compression fittings)| and

Elastmeric seals, windows and other>non-metallic parts of the containment system are
flang

d joints are also permitted.

G.4 | Type tests for the (containment system

G.4.1 Overpressure test

For gn infallible containment system or a containment system with a limited release, g test
presgure of at J/east 4 times the maximum rated pressure, but no less than 1 000 Pa, shall be
applied to theycontainment system for a period of at least 2 min. The containment system
shall| be tested at both minimum and maximum service temperatures. A routine test i not
required.

For a containment system with a limited release, a test pressure of at least 1,5 times the
maximum internal overpressure specified for normal service, with a minimum of 200 Pa, shall
be applied to the containment system and maintained for a time of at least 2 min. A routine
overpressure test under the same conditions is required.

The increase of the test pressure should achieve the maximum pressure within 5 s.

The test is considered to be satisfactory if no permanent deformation occurs and compliance
with the applicable leakage test for either an infallible containment system or for a
containment system with a limited release is verified.

G.4.2 Leakage test for an infallible containment system

The containment system shall
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— be surrounded by helium at a pressure equal to the maximum rated pressure. The
containment system shall be evacuated down to an absolute pressure of 0,1 Pa or lower,
or

— be located in a vacuum chamber and be connected to a helium supply at the maximum rated
pressure. The vacuum chamber shall be evacuated down to an absolute pressure of 0,1 Pa or
lower.

The test is considered satisfactory if an absolute pressure of 0,1 Pa can be maintained with

the e

vacuating system operating.

G.43 Leakage test for a containment system with a limited release

The

|
kel

|
o

The 1

ontainment system shall

e surrounded by helium at a test pressure equal to the maximum rated pressure, b
ss than 1 000 Pa, or

b connected to a helium supply at the maximum rated pressure, but no less than 1 000

haximum helium-leakage rate shall be less than 102 Pa x I/s (1074 mbar x I/s).

Ut no
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H.1

This

Annex H
(normative)

Requirements for machines with flameproof
“d” enclosures fed from converters

General

annex contains requirements for electrical machines used with converters.

H.2
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Construction requirements for bearings

in the case of the bearings located internal to the flameproof enclosure; the be
rements of IEC 60079-0 continue to apply.

The shaft and bearing stray currents will contribute to a premature bearing faildre_which is likely to re
hanical failure of the bearing which can, in turn, result in a thermal ignition~of the external atmos
nally, such shaft and bearing stray currents may result in ignition capable ,of sparking between the shg
using or the driven equipment.

Temperature requirements

ption of an appropriate temperature class may be'made by

rC 60079-0, or

rovision of appropriate direct thermal yprotection, normally in the stator winding,
s sufficient margin to be able to detect excessive temperatures at the rotor bea
baring caps and shaft extensions. he margin may be determined by test or calcul
se of the thermal protection is*made mandatory by identification of this Sp
ondition of Use in the certificate!

For typical arrangements, it'has been found that the use of PTC 160 thermistors or 160 °C therm
ded in the stator winding (éne“per phase in the end winding opposite any fan) can justify the alloca
rature class T3.

aring

sult in
bhere.
ft and

valuating the motor and specific converter together for the specified duty as describg¢d by

vhich
ings,
tion.
bcific

ostats
ion of
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ATMOSPHERES EXPLOSIVES -

2014

Partie 1: Protection du matériel par enveloppes antidéflagrantes «d»

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normali
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC) /D' IEC

objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les don|
de|l'électricité et de I'électronique. A cet effet, 'lEC — entre autres activités — publie des Normes-internati
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au(public (PAS)
ides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des 'comités d'étud

aux desquels tout Comité national intéressé par le sujet traité peut participer. Les organis|
rnationales, gouvernementales et non gouvernementales, en liaison avec I'lECpdrticipent égaleme
aux. L’IEC collabore étroitement avec I'Organisation Internationale de Normatisation (ISO), selo|

copditions fixées par accord entre les deux organisations.
Lep décisions ou accords officiels de I'lEC concernant les questions techniqdes représentent, dans la n
du| possible, un accord international sur les sujets étudiés, étant donné(que les Comités nationaux dg

eressés sont représentés dans chaque comité d’études.

Lep Publications de 'lEC se présentent sous la forme de recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les effortswraisonnables sont entrepris afin qug
s'dssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite/par un quelconque utilisateur final.

D4ns le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans td
mesure possible, a appliquer de fagon transparente les.Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en-termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation\de conformité. Des organismes de certification indéper
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu
copformité de I'lEC. L’IEC n'est responsablend’aucun des services effectués par les organismes de certifi
indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

y ¢ompris ses experts particuliers ‘et les membres de ses comités d'études et des Comités nationaux de
popr tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soit, directenou indirecte, ou pour supporter les colts (y compris les frais de justice)
dépenses découlant dé“la publication ou de l'utilisation de cette Publication de I'lEC ou de toute
Publication de I'lEC,/Ou~au crédit qui lui est accordé.

L'qttention est attirée sur les références normatives citées dans cette publication. L'utilisation de public
référencées estobligatoire pour une application correcte de la présente publication.

L’gttention.ést) attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven
I'opjet de“droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
de|brevets et de ne pas avoir signalé leur existence.
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"IEC:

Cette septieme édition annule et remplace la sixiéme édition parue en 2007. Cette édition
constitue une révision technique.

L'importance des modifications entre I''EC 60079-1, Edition 7.0 (2014) et I'lEC 60079-1
Edition 6.0 (2007) (y compris le Corrigendum 1 (2008)), est indiquée ci-dessous:
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Type

Explication de 'importance des modifications Article Modifications Extension | Modifications
mineures et techniques
rédactionnelles majeures
Références normatives 2 X
(Suppression de la date d’édition de la référence de
I'IEC 60079-0)
Exigences applicables au niveau de protection «da» 4.2 X
(Capteurs catalytiques pour les détecteurs portables
de gaz inflammables)
Exigerjces applicables au niveau de protection «dc» 4.4,15.5 X
(Dispogkitifs «a coupure enfermée» de I'lEC 60079-
15)
Joints pntidéflagrants, Exigences générales 5.1 X
(Clarifijcation de la documentation et exemples de
graiss¢ empéchant la corrosion)
Joints pntidéflagrants, Exigences générales 5.1 X
(Conditions spécifiques d’utilisation selon lesquelles
les joints ne sont pas destinés a étre réparés)
Joints pntidéflagrants, Exigences générales 51 X
(Dépbf électrolytique sur plus de 0,008 mm
d’épaigseur)
Joints jhon filetés, Interstice (i) 5.2.2 X
(Interstices intentionnels entre les surfaces des joints
a bridg)
Joints dentelés 5.2.8 X
(Exigepces d’utilisation et d’essai)
Joints | pas multiples 5.2.9 X
(Pas njoins de 3 segments adjacents et de deux
chang¢ments de direction du chemin)
Longugur minimale de joint et interstice-maximal des | Tableau 2 X
enveloppes des groupes IIA et 1IB
(Intersfices maximaux pour les joints a bride,
cylindrjques ou a emboitement'd.une longueur
minimale de 9,5 mm et d’'up~volume supérieur a 2
000 cnp®)
Longu¢ur minimale de jeint et interstice maximal des | Tableau 2, X
enveloppes des groupes |, lIA, [IB et IIC
Tableau 3

(1SO 8pP000-1 pour/I'arrondi des valeurs de
constrjiction)
Joints ffiletés cylindriques Tableau 4 X
(Norme TSO 965-T relative au profil de filet ou a Ta
qualité d’ajustement)
Joints filetés coniques Tableau 5 X
(Construction des filets externes et internes)
Joints scellés 6.1.2 C1
(Dispositifs mécaniques supplémentaires de fixation)
Joints scellés 6.1.2 X
(Critéres d’évaluation en cas de fuite)
Joints par fusion de verre 6.2 X

(Joints de scellement verre/métal)
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Explication de 'importance des modifications Article Modifications Extension | Modifications
mineures et techniques
rédactionnelles majeures
Essais thermiques des dispositifs de respiration et de | 10.9.3.2 X
drainage
(Classe de température basée sur la température de
la surface externe apres la période d’essai de 10
min)
Essai de tenue a la pression des dispositifs de 10.9.3.4 X
respiration et de drainage
(Déplaké de la période avant les essais thermiques
pour éfre placé dans la période aprés I'essai de non-
transnlission)
Certifi¢at de composant Ex 10.9.4 X
(Gamme de températures de service pour les
enveloppes non métalliques selon I'lEC 60079-0)
Fermejures et ouvertures 11 X
(Affecfation du contenu des éléments d’obturation a
13.8 e} C.2.3)
Fermelures et ouvertures, Classe de propriété ou 11.3 X
résistance a la traction
(Condition spécifique d’utilisation du Certificat)
Fermejures et ouvertures 11.8 X
(Ouveftures dans la paroi de I’enveloppe)
Matériaux 1228
Cc2

(Limitgtion d’utilisation de matériaux dans des
atmosphéres contenant de I'acétyléne)
Entréep des enveloppes antidéflagrantes, 13.1 X
Généralités
(Entréégs filetées métriques et NPT)
Entréep des enveloppes antidéflagrantes) 13.1 X
Généralités
(Jointg non filetés du Groupe 1)
Entréep des enveloppes antidéflagrantes, Orifices 13.3 X
non tafaudés
(Appligation au Groupe_l)
Entréep des envelgppes antidéflagrantes, Entrées de 13.4 X
cables|
(Appligation-au_Groupe )
Entrées.de’cables, dispositifs d’étanchéité de conduit | 13.4,13.5 X
(Documentation pour faciliter le montage)
Prises de courant et prolongateurs 13.6.4 C3
(Exigence de charge pour I'essai d’extinction de
l’arc)
Traversées 13.7 X
(Documentation pour faciliter le montage)
Eléments d’obturation 13.8 X
(Déplacés de I'Article 11)
Veérification et essais Tableau 6 X
(Conditions pour la détermination de la température
maximale de surface)
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Type

Explication de 'importance des modifications

Article

Modifications
mineures et
rédactionnelles

Extension

Modifications
techniques
majeures

Essais de type

(Séquence et nombre d’échantillons pour les essais)

15

X

Détermination de la pression d’explosion, Généralités

(Dispositifs qui peuvent créer de la turbulence)

15.2.2.2

Détermination de la pression d’explosion, Généralités

15.2.2.2

(Nombypeo'essals pour te Groupe HC)

Détermpination de la pression d’explosion, Généralités

(Accumulation de pression pour le Groupe IIB)

156.2.2.4

Détermpination de la pression d’explosion, Généralités

(Maténel destiné a étre utilisé dans un seul gaz)

156.2.2.5

Essai {le surpression, Généralités

(Essaip de surpression a basse température
ambiapte non exigés)

15.2.3

Essai fle surpression — Premiére méthode (statique)

(3 fois|- option — en cas d’essais individuels de série
par lotk)

15.2.3.2

Essai fle surpression — Premiére méthode (statique)

(Ajustgment par rapport a la basse température
ambiapte en raison de la petite taille du matériel)

15.2.3.2

Essai fle surpression — Deuxiéme méthode
(dynamique) (Nombre d’essais a effectuer)

156¢2:3.3

Essai fle non-transmission d’une inflammation interne

(Clariffcation portant sur la graisse)

15.3

Réduction de la longueur d’un joint fileté pour I'essai
de norJ-transmission

(Les nprmes ISO 965-1 et 965-3 relatives au profil de
filet et|a la qualité d’ajustement)

Tableau 9

Facteyrs d’essai pour augmenter la pression ou
Iintergtice d’essai

(Ajustgments pour le Groupe-lIC pour les
tempéfatures ambiantes élevées)

Tableau
10

Essai fle non-transfmission d’une inflammation
internd, Groupes™ ) NA et |IB

(Nombye d’essais a effectuer)

15.3.2.3

Essai fle‘nOn-transmission d’'une inflammation
internd_Groupe lIC_essai en augmentant l'interstice

15.3.3.2

(Nombre d’essais a effectuer)

Essai de non-transmission d’une inflammation
interne, Groupe IIC

(Enrichissement de I'oxygene des gaz d’essai)

15.3.3.4

Essais thermiques des enveloppes avec dispositifs
de respiration et de drainage

(Classe de température basée sur la température de
la surface externe apres la période d’essai de 10
min)

15.4.3.1

Essais des dispositifs “dc”

(dispositifs de «a coupure enfermée» de I'lEC 60079-
15)

15.5
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Type

Explication de 'importance des modifications

Article

Modifications
mineures et
rédactionnelles

Extension

Modifications
techniques
majeures

Essais individuels de série, Généralités

(Ajustement par rapport a la basse température
ambiante en raison de la petite taille du matériel)

16.1.2

Essais individuels de série, Généralités

(Options lorsque la deuxiéeme méthode est choisie)

16.1.3

Essais individuels de série, Généralités

16.3

(Optiohs de contréle des joints soudés)

Essais|individuels de série, Généralités

(Tolérgnce des essais par lots)

16.6

Appargillage pour le Groupe |

(Nécegsité de clarification de la conformité aux
modes| de protection EPL Mb)

Enveldppes non métalliques et parties non
métallijgues d’enveloppes, Généralités

(sauf Igs joints scellés)

19.1

Enveldppes non métalliques et parties non
métallijgues d’enveloppes, Résistance au courant de
cheminement et lignes de fuite

(Référpnce a I'lEC 60079-7 et/ou a I'lEC 60079-15)

19.2

Enveldppes non métalliques et parties non
métallijgues d’enveloppes, Exigences pour les essais
de typ¢

(Clarification de la séquence d’essais)

193

Instrudtions

(Indicqtion selon laquelle la réparation des passages
de flamme n’est pas prévue)

21

Travergées

(Documpentation relative au nombre de*conducteurs)

C214

Traverpées

(Criterps de I’essai de non{tranismission)

C.21.4

Travergées

(Critérps d’évaluation‘en cas de fuite)

C.21.4

Joints pntidéflagrants, Joints taraudés,

(Optiops d’éxigences)

C.2.21

Joints pntidéflagrants, Joints non taraudés,

C.2.2.2

(Application au Groupe )

Exigences de construction pour éléments
d’obturation Ex

(Déplacées de I'Article 11)

C.2.31

Exigences de construction pour éléments
d’obturation Ex

(Eléments d’obturation Ex métriques et NPT)

Exigences de construction pour éléments
d’obturation Ex

(Construction non filetée pour le Groupe I)

C.23.4

Essai d’étanchéité, Généralités

(Tolérance pour le resserrage)

C.3.11
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Type

Explication de 'importance des modifications

Article

Modifications
mineures et
rédactionnelles

Extension

Modifications
techniques
majeures

Entrées de cable et dispositifs d’étanchéité de
conduit avec bagues d’étanchéité

(Mandrin en métal résistant a la corrosion)

C.3.1.2

X

Essais de type pour éléments d’obturation Ex, Essais
de torsion

(Bloc d’essai en acier)

C.3.31

Valeurp de couple de serrage

(Ajout de dimension du filetage < 16 mm)

Tableau
C.1

Valeurp de couple de serrage

(Ajout [des dimensions de filetage NPT)

Tableau
C.2

Exigences des enveloppes de composants Ex

(Contgnu des marquages)

D.3.8

Exigences des enveloppes de composants Ex

(Contgnu du certificat)

D.3.10

Utilisation du certificat d’enveloppe de composants
Ex poJr préparer un certificat de matériel, Procédure

(Dispokitifs qui peuvent créer une turbulence
importante)

D.4.1

Piles gdmissibles

(Ajout [des piles de Type B)

Tableau
EA

Piles gdmissibles

(Suppression des piles de Type T)

Tableau
E.1

Accumlulateurs acceptables

(Ajout des piles au lithium)

Tableau
E.2

Prévertion d’'une température excessive.et d'un
endommagement d’un élément

(Appligation des exigences de I'lEC.60079-11)

E.4.1.2

Prévention de charge par inadvertance d’'une batterie
par d’dutres sources de tenSion présentes dans
I’envelpppe

(Consfruction ne nécessitant aucune protection
supplémentaire)

E.4.3

Rechalge des accumulateurs a l'intérieur des
enveloppes antidéflagrantes

(Optiops‘dé batterie supplémentaire)

E.5.1

Introduction d’'une autre méthode d’évaluation des
risques englobant des niveaux de protection du
matériel (EPL) pour le matériel Ex

(Suppression de I’ancienne Annexe Informative)

Annexe G

Exigences complémentaires applicables aux
enveloppes antidéflagrantes avec une source interne
de dégagement (systéme de confinement)

(Ajout d’une nouvelle Annexe Normative)

Annexe G

Exigences relatives aux machines avec enveloppes
antidéflagrantes “d” alimentées par des
convertisseurs

(Ajout d’une nouvelle Annexe Normative)

Annexe H
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NOTE Les modifications techniques dont il est fait mention indiquent I'importance des modifications techniques
contenues dans la version révisée de la norme IEC, mais elles ne constituent pas une liste exhaustive de toutes

les modifications par rapport a la version précédente. D’autres lignes directrices sont données dans la Versi
base de la norme.
Explications:
A) Définitions
Modifications mineures et rédactionnelles

Clarification

réduction des exigences techniques
modifications techniques mineures
cprrections dordre redactionnel

on de

es modifications portent sur les exigences et sont de nature rédactionnelle ou-techpique
ineure. Elles comprennent des modifications de formulation destinées a_clarifier les
ekigences techniques sans apporter de modification technique ni réduire le\niveau gctuel

de I'exigence.
Eixtension
ajout d’options techniques

Ces modifications ajoutent de nouvelles exigences techniques-ou modifient les exigég
tgchniques existantes, de fagon a fournir de nouvelles options; mais sans augments
veaux d’exigences pour tout matériel qui était totalenient conforme a la précéq

bnformes a la précédente édition.
odifications techniques majeures

out d’exigences techniques
Ligmentation des exigences techniques

s toujours la capacité de satisfairetaux exigences indiquées dans la derniére éd
es modifications sont a prendre’en compte dans le cas de produits conformes

bs modifications.

NPTE Ces modifications reflétent les connaissances technologiques actuelles. Cependant, il convie
c¢s modifications n’aient généralement pas d'influence sur le matériel déja sur le marché.

B) Informations sur I'origine des "Modifications techniques majeures”

C1 — Les dispositifs mécaniques supplémentaires permettant de fixer le joint scel
doiventipas étre rendus inopérants du fait de I'ouverture de portes ou de couve

les’ images ci-dessous montrant un luminaire comportant un joint scellé en)j
lentille et le couvercle de I'enveloppe, la construction montrée dans la deu

premiére image ne I'est pas.

n
N
c
M
a
a
Ces modifications sont apportées aux_.éxigences techniques (ajout, augmentation du
n
p
G
p
c

nces
r les
ente

orme. Ces modifications ne sont donc pas a prendre enncompte dans le cas de prdduits

veau ou suppression) de telle fagon qu'un produit conforme a la précédente édition n'a

ition.
ala

récédente édition. L'Article B)c-ci-dessous fournit des informations supplémentaires sur

t que

é ne
rcles

destinés a étre ouverts pendant I'installation ou la maintenance. Par exemple, |dans

re la
ieme

image est conforme a cette exigence, alors que la construction montrée daps la
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REMOVABLE / /
COVER [/
CEMENT
//&y g
FLAMEPROOF e CIrRCUP R C MECHANICA
JOINT ;* d %m%pmw RISTLMLRH\NQ RARjgwagEerngH HeaL
/ /
ENCLOSURE
IEC 1932/14
Légende
Anglais Francgais
Lens Lentille
Removable cover Couvercle démontable
Cement Scellement
Flameproof joint Joint antidéflagrant
Enclosure Enveloppe
Circlip or other mechanical retaining Circlip ou autrerdispositif de fixation mécanique
arrangement

G2 — Ajout de limitations de matériaux des enveloppes du matériel et des enveloppgs de
composants Ex pour montage externe;'si elles sont en cuivre ou alliages de clivre,
lorsqu’utilisées dans les atmosphéres explosives gazeuses contenan{ de
'acétyléne (12.8).
C3 — Ajout d’exigences de facteur.de puissance pour I'’évaluation de la tenue d’une [prise
de courant a demeurer antidéflagrante pendant la période d’extinction d'arc a
I'ouverture d’un circuit d*essai (13.6.4).

G4 — Ajout d’exigences dé_marquage relatives aux enveloppes de composants Ex, en
plus des exigences de marquage des composants Ex spécifiées dans I'|EC 60079-0
(D.3.8).

C5 — Suppressiondes piles de type T en tant que piles admissibles (Tableau E.1).

Le telxte de cette fiorme est issu des documents suivants:

FDIS Rapport de vote
31/1111/FDIS 31/1125/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Une liste de toutes les parties de la série IEC 60079, publiées sous le titre général
Atmospheéres explosives, peut étre consultée sur le site web de I'lEC.
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Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera

e reconduite,

e supprimée,

e remplacée par une édition révisée, ou

e amendée.

Le contenu du corrigendum de juin 2018 et la feuille d'interprétation de mai 2020 (seulement
en amnglais) a été pris en considération dans cet exemplaire.

IMPORTANT - Le logo "colour inside" qui se trouve sur la page de couverturljI de
cetfe publication indique qu'elle contient des couleurs qui sont'considérées compme
utiles a une bonne compréhension de son contenu. Les utilisateurs devraient, [par
conséquent, imprimer cette publication en utilisant une imprimante couleur.
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ATMOSPHERES EXPLOSIVES -

Partie 1: Protection du matériel par enveloppes antidéflagrantes «d»

1 Domaine d’application

La présente partie de I'I[EC 60079 contient les exigences spécifiques de construction et
d'esdai du materiel électrique a enveloppe antidéflagrante, mode de protection «d», destiné a
étre ltilisé dans les atmospheéres explosives gazeuses.

La présente Norme compléte et modifie les exigences générales de I'lEC 60079-0-*Lorsqli’'une
exiggnce de cette norme entre en conflit avec une exigence de I'lEC 60079-0,\’exigence [de la
prése¢nte norme prévaudra.

2 Références normatives

Les documents suivants sont cités en référence de maniére,naormative, en intégralité qu en
parti¢, dans le présent document et sont indispensables™pour son application. Pouf les
références datées, seule I'édition citée s’applique. Pour les-références non datées, la derhiére
éditign du document de référence s’applique (y comprisiles éventuels amendements).

IEC 60061 (toutes les parties), Culots de lampes et douilles ainsi que calibres pour le contréle
de l'interchangeabilité et de la sécurité

IEC 60079-0, Atmospheres explosives — Partie 0: Matériel — Exigences générales

IEC 60079-7, Atmosphéeres explosives — Partie 7: Protection de I'’équipement par ségurité
augnyentée «e»

IEC 60079-11, Atmospheres—~explosives — Partie 11: Protection de I'équipement par ségurité
intrinseque «i»

IEC 60079-15, Atmospheres explosives — Partie 15: Protection du matériel par mode de
protdction «n»

IEC 60127 (toutes les parties), Coupe-circuit miniatures

ISO 965-1; Filetages métriques ISO pour usages généraux — Tolérances — Partie 1: Pringipes
et données fondamentales

ISO 965-3, Filetages métriques ISO pour usages généraux — Tolérances — Partie 3: Ecarts
pour filetages de construction

ISO 2738, Matériaux métalliques frittés, a I'exclusion des métaux durs — Matériaux
métalliques frittés perméables — Détermination de la masse volumique, de la teneur en huile
et de la porosité ouverte

ISO 4003, Matériaux en métal fritté perméable — Détermination de la dimension des pores —
Méthode bulloscopique

ISO 4022, Matériaux métalliques frittés perméables — Détermination de la perméabilité aux
fluides
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ANSI/ASME B1.20.1, Pipe threads, general purpose (inch)

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés dans I'lEC 60079-0,
ainsi que les suivants, s’appliquent.

NOTE Des définitions complémentaires applicables aux atmosphéres explosives se trouvent dans
I'IEC 60050-426 [1]1.

3.1
envelloppe antidéflagrante «d»
enveloppe dans laquelle les piéces qui peuvent enflammer une atmosphérenexplpsive
gazepise sont enfermées, qui résiste a la pression développée lors d’'une explesion interne
d’'un mélange explosif et qui empéche la transmission de I’explosion a I'atmosphére explpsive
gazeluse environnante de I’enveloppe

3.2
volume
volume interne total de I'enveloppe

Note 1 a I'article: Pour les enveloppes dont le contenu est absolument néceSsaire en service, le volume a pfendre
en considération est le volume libre restant.

Note 4 a I'article: Dans le cas des luminaires, le volume est déterminé sans lampe dans le luminaire.

3.3
joint|antidéflagrant ou passage de flamme
endrgit ou les surfaces correspondantes de-deux éléments d’'une enveloppe ou la partie
commune d’enveloppes se rejoignent et quikempéche la transmission d’une explosion inferne
a I'atmospheére explosive gazeuse environnante de I'enveloppe

3.4
longlieur du joint antidéflagrant
L
chentin le plus court a travers un joint antidéflagrant entre l'intérieur et I'extérieur ¢'une
enveloppe

Note 1 a l'article: Cette_définition ne s’applique pas aux joints filetés.

3.5
distgnce
l
chenfin Je\plus court a travers un joint antidéflagrant, lorsque la longueur du |joint

antidgflagrant L est interrompue par des orifices destinés au passage de vis d’assemblage
des élements de 'enveloppe nnfir‘léflngrqntn

3.6

interstice d’un joint antidéflagrant

i

distance entre les surfaces correspondantes d'un joint antidéflagrant lorsque I'enveloppe du
matériel électrique a été assemblée

Note 1 a l'article: Pour les surfaces cylindriques, formant un joint cylindrique, l'interstice a pour valeur la
différence entre les diametres de |'alésage et du composant cylindrique.

1 Les références indiquées entre crochets renvoient a la Bibliographie.
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3.7

interstice expérimental maximal de sécurité (pour un mélange explosif)

IEMS

interstice le plus grand d’un joint de 25 mm de longueur qui empéche toute transmission
d’'une explosion au cours de 10 essais effectués dans les conditions définies par I'lEC 60079-
20-1 [2]

3.8
arbre
organe de section circulaire utilisé pour la transmission d'un mouvement de rotation

3.9
tige e commande
orgame pour la transmission de mouvements de commande qui peuvent étre de rotation qgu de
trans]ation ou une combinaison des deux

3.10
phénomeéne de précompression
résultat de l'inflammation, dans un compartiment ou une divisiof\ de I|'enveloppe,|d'un
meélahge gazeux précomprimé par exemple, par une premiére inflammation dans un putre
compartiment ou une autre division

3.1
porté ou couvercle a manceuvre rapide
portgl ou couvercle muni d’un dispositif permettant d’en{effectuer 'ouverture ou la fermgture
par une opération simple, telle que le mouvement d'un\evier ou la rotation d’un volant

Note 1 a I'article: Un tel dispositif est agencé de maniére*que I'opération comporte deux phases:

e ue pour le verrouillage ou le déverrouillage, et

. "autre pour I'ouverture ou la fermeture.

3.12
porte ou couvercle a vis
portg ou couvercle dont I'ouverture et la fermeture nécessitent la manipulation d’une dqu de
plusigeurs fermetures vissées_(vis, goujons, boulons ou écrous)

3.13
porteé ou couvercle Vvissé
portel ou couvercle assemblé a une enveloppe antidéflagrante par un joint fileté antidéflagrant

3.14
dispesitif de-respiration
dispgsitif( qui permet un échange entre l'atmosphére a l'intérieur d'une enveloppe et
I'atmpsphere environnante et qui maintient I'intégrité du mode de protection

3.15

dispositif de drainage

dispositif qui permet aux liquides d’une enveloppe de s’écouler et qui maintient I'intégrité du
mode de protection

3.16

élément d’obturation de matériel Ex

éléments d’obturation filetés du Groupe | ou Il, et éléments d’obturation non filetés du Groupe
[, qui

— sont destinés a fermer les entrées inutilisées,
— sont soumis a essai séparément de I’enveloppe du matériel,

— possédent un certificat de matériel, et
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sont destinés a étre montés sur I'enveloppe du matériel sans autre disposition

Note 1 a l'article: Cela n’exclut pas la certification de composant des éléments d’obturation de composant Ex
selon I'lEC 60079-0. Des exemples d’éléments d’obturation sont présentés a la Figure C.1.

Note 2 a l'article: Des éléments d’obturation non filetés ne sont pas des matériels pour applications de Groupe Il.

3.17
adaptateur fileté du matériel Ex

ada
qui

ptateur fileté soumis a essai séparément de I'enveloppe mais certifié comme matériel et
est prévu pour étre monté sur I’enveloppe du matériel sans autre disposition

Note T=tarticter—Cetamexciutpas tacertificatiomdecomposantdes adaptateurs fitetesde composant £X] selon

I'IEC §0079-0. Des exemples d’adaptateurs filetés sont présentés a la Figure C.3.

3.18
enveloppe «composant Ex»

env

e|loppe antidéflagrante vide fournie avec un certificat de composant Ex) sans qle le

matériel interne soit défini, de fagon a permettre l'incorporation de I'enveloppe vide dans un

certificat de matériel sans qu'il soit nécessaire de répéter les essais de type

4

4.1

Le mptériel électrique d’enveloppe antidéflagrante “d>\doit avoir:

Les
sau

4.2

Le

portagbles de gaz inflammables.

Les

nivegu de protection “da” qui modifient ou complétent les exigences de la présente Norme:

Niveau de protection (Niveau de protection du matériel= Equipment
protection level (EPL))

Généralités

c

N niveau de protection “da” (EPL “Ma” ou “Gal;
N niveau de protection “db” (EPL “Mb” ou¢*Gb”); ou

uh niveau de protection “dc” (EPL “Gc”).

c

bxigences de la présente Norme\'doivent s’appliquer a tous les niveaux de protegtion,
f pécification contraire.

Exigences applicables:au niveau de protection “da”

njveau de protectiony“da” n’est applicable qu’aux capteurs catalytiques des détecfeurs

exigences suivantes sont des exigences spécifiques supplémentaires applicablgs au

g volume interne libre maximal ne doit pas dépasser 5 cm3;

Igs<sconducteurs électriques dans le capteur doivent employer un joint sgellé,

C\nFnrmAmnn{ A P'Artiola B AircantAarmant Aane 1o noaral AA "Advalanisa -
O o e et o 17T aCTrC— OO CotC et CarsTaPpaTr O T CrvCTop Pty

le dispositif de respiration du capteur doit étre conforme a I'Article 10, et doit étre scellé a
la paroi de I'enveloppe afin d'éliminer tout interstice (comme le scellement selon 6.1 ou un
collage fritté) ou doit étre emmanché a la presse dans la paroi de I'enveloppe avec des
moyens meécaniques supplémentaires de fixation (comme I’emboutissage);

I'alimentation par un circuit de Niveau de protection "ia", avec une puissance maximale
dissipée limitée a 3,3 W pour le Groupe | et a 1,3 W pour le Groupe Il; et

NOTE Les éléments catalytiques fonctionnent normalement a une température élevée. Si on augmente la
dissipation de puissance au-dela des niveaux de fonctionnement normaux, I'élément ne parvient pas a un
circuit ouvert. En conséquence, la limitation de la puissance requise occasionne une limitation de la
température de la surface externe.

les essais de non-transmission de 15.3 ou 15.4.4 (le cas échéant) sont modifiés pour
augmenter le nombre d’essais de non-transmission tel qu’indiqué dans le Tableau 1.
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Tableau 1 — Nombre d’essais de non-transmission
pour le niveau de protection “da”

Groupe de matériel Nombre d’essais de non-transmission
I 50
A 50
1B 50

Ic 50 pour I’hydrogéne et 50 pour I'acétylene

4.3 | Exigences applicables au niveau de protection “db”

Hornlis les exigences spécifiques applicables aux niveaux de protection “da” et “dc”, toutes
les ajitres exigences de la présente norme doivent s’appliquer au niveau de protection “db”.
4.4 | Exigences applicables au niveau de protection “dc”

4.4.1 Généralités

Les ¢xigences relatives au niveau de protection “dc” s’appliquent‘aux matériels électriqules et
aux ¢omposants Ex munis de contacts de coupure électriques. et sont spécifiées de 4.4.2 a
4.4.3

4.4.2 Construction des dispositifs “dc”

4.4.2(1 Généralités

Les exigences spécifiées de 4.4.2.2 a 4.4.2.5 remplacent celles spécifiées de I'Articlg 5 a
I’Arti¢cle 13. Pour les matériels de niveau. de~protection “dc” destinés a étre connectds au
cabldge in situ, I'Article 13 s’applique.

4.4.2(2 Volume interne libre

Le vg@lume interne libre ne doit pas dépasser 20 cm?.

4.4.2.3 Protection des:joints d’étanchéité

Les ¢nveloppes de niveau de protection “dc” qui ne constituent pas I’enveloppe exterrle du
matériel doivent pouvoir résister a une manipulation normale et aux opérations d’assemblage
sans| que les jaints d’étanchéité soient endommagés. Lorsque l'enveloppe de niveau de
protection “d¢%—sert également d’enveloppe externe du matériel, les exigences de
I'IEC[60079-0.relatives aux enveloppes s’appliquent.

4.4.214 Exigences applicables a la température de fonctionnement continu

M o
wre = vl

Les joints d’étanchéité et les produits d’enrobage doivent avoir une température de
fonctionnement continu (COT) qui comprend une température minimale inférieure ou égale a
la température minimale de service et une température maximale supérieure d’au moins 10 K

alat

4.4.2

empérature maximale de service.

.5 Caractéristiques assignées

Les caractéristiques assignées maximales des dispositifs doivent étre limitées a 690 V c.a.,
efficace ou c.c; et a 16 A c.a. efficace ou c.c.
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4.4.3 Essais des dispositifs “dc”

Pour les dispositifs relevant du niveau de protection “dc”, les composants doivent étre soumis
a I'essai de type spécifié¢ en 15.5. A I'issue de I'essai, le dispositif ou le composant ne doit
présenter aucun signe visible de dommage, aucune inflammation externe ne doit se produire
et aucune défaillance ne doit provoquer des arcs lorsque les contacts de coupure sont
ouverts.

5 Joints antidéflagrants

5.1 —Exigences-générales

Tous| les joints antidéflagrants, qu’ils soient fermés de maniére permanente ou cofigus|pour
étre puverts de temps en temps, doivent satisfaire, en 'absence de pression, aux‘exiggnces
appropriées de I'Article 5.

La canception des joints doit étre adaptée aux contraintes mécaniques qui's’exercent surfeux.

Les dimensions données de 5.2 a 5.5 spécifient les parametres essentiels des passaggs de
flamme. Dans les instances ou un des éléments suivants s'applique’ (par exemple, pour étre
confgrme aux essais de non-transmission d’une inflammation interne):

— 14 longueur minimale du joint antidéflagrant spécifiée par ta documentation est supérjeure
alla valeur minimale applicable; ou

— [IInterstice maximal du joint antidéflagrant spécifié par la documentation est inférieuf a la
valeur maximale applicable; ou

— |9 nombre minimal de filets engagés pour le joint antidéflagrant spécifié par Ia
dpcumentation est supérieur a la valeur miftimale applicable;

NOTE| 1 L’IEC 60079-0 définit la documentation comme I'ensemble des documents qui fournissent une
spéciflcation compléte et correcte des aspects desla sécurité du matériel électrique vis-a-vis du risque d’explgsion.

Le numéro de certificat de matériel doit comprendre le suffixe «X» conformément| aux
exiggnces de marquage de I'lEC 60079-0 et les conditions spécifiques d’utilisation figurant
sur lg certificat et dans les instructions doivent détailler 'un des éléments suivants:

|
@

s dimensions des jqints antidéflagrants doivent étre détaillées, ou

— dps dessins spécifiques référencés qui donnent les détails des dimensions des joints
htidéflagrants, ©u

QO

— dps conseilssw-spécifiques notifiant de contacter le constructeur d’origine pour foute
formation sur les dimensions des joints antidéflagrants, ou

=

ne indication particuliere spécifiant que les joints antidéflagrants ne sont pas destinés a
éfresrépareés.

|
c

NOTE 2 CTEC 60079-0 autorise tutiisation d unm marquage d avertissement SUr e materier comme arternative aux
exigences de marquage «X».

La surface des joints peut étre protégée contre la corrosion.

Le revétement par peinture ou par revétement de poudre n’est pas admis. Un autre matériau
de revétement peut étre utilisé s’il a été démontré que le matériau et la méthode d’application
n’affectent pas d’'une maniére défavorable les propriétés antidéflagrantes du joint.

Une graisse empéchant la corrosion, telle que des huiles minérales épaissies a la vaseline ou
au savon, peut étre appliquée sur les surfaces du joint avant assemblage. La graisse, si elle
est appliquée, doit étre d’'un type qui ne durcit pas en raison du vieillissement, qui ne contient
pas de solvant s’évaporant et qui ne conduit pas a une corrosion des surfaces du joint. La
vérification de cette disposition doit étre en accord avec les spécifications du constructeur de
la graisse.
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Les surfaces du joint peuvent étre métallisées par électroplastie. Le placage de métal,
lorsqu’il est appliqué, doit étre conforme aux éléments suivants:

— si I'épaisseur maximale est de 0,008 mm, aucune disposition supplémentaire n’est
nécessaire;

— sil’épaisseur est supérieure a 0,008 mm, I’interstice maximal sans le placage doit toujours
étre conforme aux exigences applicables au joint. Il doit étre soumis a l'essai de
transmission de la flamme sur la base de la dimension de l'interstice qui existerait sans le
placage.

5.2

5.2.1 Longueur de joint (L)

La Igngueur des joints ne doit pas étre inférieure aux valeurs minimales indiquées dan
Tablgaux 2 et 3.

La Igngueur des joints pour des parties métalliques cylindriques emmanchées a la pi
dans|les parois d'une enveloppe antidéflagrante métallique dont le volume ne dépasss
2 000 cm?3 peut étre réduite 8 5 mm si

a)

b)

c) le diametre extérieur de la partie emmanchée a-a _presse ou est mesurée la longue
jgint, n'excéde pas 60 mm.

Joints non filetés

la conception ne s'appuie pas seulement sur un ajustement pour empéche
déplacement lors des essais de type de I'Article 15,

S les

esse
pas

run

hssemblage est conforme aux exigences de l'essai de _choc de I'IEC 60079-0 en tg¢nant
cpmpte des tolérances d'ajustement les plus défavorables, et

ur de

NOTE| Il n’est pas interdit d’utiliser des combinaisons d’ajustement a la presse autres que des parties métalliques
avec ¢les enveloppes antidéflagrantes métalliques. Dans’ ces autres cas de combinaisons, la longueur minimale
spéciflée dans les exigences applicables aux joints dt,Fableau 2 ou 3 s’applique.

5.2.2 Interstice (i)

L’'intgrstice, s’il en existe un, entre les surfaces d’un joint, ne doit en aucun point| étre
supéfieur aux valeurs maximalesidonnées dans les Tableaux 2 et 3.

Les surfaces des joints doivent étre telles que leur rugosité moyenne R, ne dépassg pas
6,3 um.

NOTE| La rugosité moyenne est déduite de I'|SO 468. La détermination peut étre réalisée par compafaison
visuelle avec une plague de référence.

Pour|les joints/a bride autres que ceux pour les portes et couvercles a manceuvre rapide il ne
doit pas/yravoir d’interstice intentionnel entre les surfaces autre que celui créé par les
tolérzfnces de planéité des parties en contact.

Pour le matériel électrique du Groupe I, il doit étre possible de contrdler, directement ou

indirectement, les interstices des joints a bride des couvercles et des portes destinés a étre
ouverts de temps a autre. La Figure 1 donne un exemple de construction pour le contréle
indirect d'un joint antidéflagrant.
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Flameproof
enclosure y
Cylindrical dowel
driven into hole
5 R
Cover L |
L
Width of joint Surface of cover
and dowel shall be
in the same plane
IEC 1933/14
Légende
Anglais Francgais

Flameproof enclosure

Enveloppe antidéflagrante

Cylindrical dowel driven into hole

Goujon cylindrique intreduit dans I'orifice

Cover

Couvercle

Width of joint

Longueur duoint

Surface of cover and dowel shall be in the same
plane

La surface du couvercle et le goujon doivent étre
dans_ le.méme plan

5.2.3

Pour
cons

|
Qo

T Q

NOTE|

Joints a emboitement

dération une des situations suivantes:

Pour les garnitures d’étanchéité, voir aussi 5.4.

Figure 1 — Exemple de construction pour le contréle
indirect d’un joint a bride antidéflagrant du Groupe |

la détermination de la longueur L des joints & emboitement, on doit prendr

partie cylindrique et la partie plane (voir Figure 2a). Dans ce cas, l'interstice ne dg
Licun point étre supérieurjaux valeurs maximales données dans les Tableaux 2 et 3;

higuement la partig ‘\eylindrique (voir Figure 2b). Dans ce cas, la conformité de la
ane aux exigences 'des Tableaux 2 et 3 n’est pas nécessaire.

()

en

it en
pu

artie
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= \1 i \1

vl
% IEC/1903/14

IEC 1900/14

Figure 2a — Partie cylindrique et partie plane Figure 2b — Uniquement la partie cylindrique

Légernde
L=c+td(l, 1A, 1B, lIC)
¢ 26,0 mm (IIC)

>[3,0 mm (I, lIA, 1IB)
d 20,50 L (lIC)
f <[1,0 mm (I, lIA, 1IB, 1IC)
1 ingérieur de I'enveloppe

Figure 2 — Joints a emboitement

5.2.j Pergage dans les surfaces des joints
5.2.41 Généralités

Lorsqu’un joint plan, ou la partie plane-Qu la surface cylindrique partielle plane (voir §.2.6)
d’un fjoint, est interrompu par des orifiCes destinés au passage de fermetures vissées|pour
assefnbler des éléments d’'une enveloppe antidéflagrante, la distance [ au droit des or|fices

doit @tre égale ou supérieure a

a)
b)

c)

NOTE| Les exigengces pour les trous de passage des fermetures sont spécifiées dans I'lEC 60079-0.

La distance-hest déterminée comme indiqué ci-apreés.

& mm lorsque la longueyr . de joint L est inférieure a 12,5 mm,

$ mm lorsque la longueur de joint L est égale ou supérieure a 12,5 mm mais inférjeure
& 25 mm,

® mm lorsque la_longueur de joint L est égale ou supérieure a 25 mm.

La distance / est mesurée entre chaque orifice et I'intérieur de I'enveloppe.

5.24.3 Joints a bride avec orifices a I’intérieur de I’enveloppe (voir Figure 4)

La distance / est mesurée entre chaque orifice et I'extérieur de I'enveloppe.

5.2.4.4 Joints a emboitement lorsque, au droit des orifices, le joint est constitué

d’une partie cylindrique et d’une partie plane (voir Figure 6)

La distance / est définie comme suit:

la somme de la longueur a de la partie cylindrique et de la longueur b de la partie plane, si

fest inférieur ou égal a 1 mm, et si I'interstice de la partie cylindrique est inférieur ou égal

a 0,2 mm pour le matériel électrique des Groupes | et IIA, 0,15 mm pour le matériel
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électrique du Groupe 1IB, ou 0,1 mm pour le matériel électrique du Groupe IIC (interstice

réduit);ou

remplie.

|
s

ANA

N,

la longueur b de la partie plane seule, si 'une ou I'autre des conditions précitées n’est pas

N

IEC 1902/14

Figufre 3 — Orifices aux surfaces des joints
a bride, exemple 1

G

IEC 1904/14

Figufre 5 — Orifices aux surfaces des joints
a‘bride, exemple 3

IEC 1903/14

Figure 4 — Orifices aux surfaces des jd
a bride, exemple 2

TITh 7,

&

| i<0,20 mm (I,IIA

! k i<0,15 mm (IIB)
. is0,10mm (IiC)

IEC 1905

Figure 6 — Orifices aux surfaces des j¢
a emboitement, exemple 1

dints

dints
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| |
asaal % -
L 4 . % | & / %
§> R ’

IEC 1906/14 IEC 1907/14

Figure 7 — Orifices aux surfaces des joints Figure 8 — Orifices aux surfaces des jgints

Légeride
1 in:rrieur de I'enveloppe

5.2.

La d

lorsq

5.2.5 Joints coniques

a emboitement, exemple 2 a emboitement, exemple 3

plans sont admis (voir 5.2.7)

.5 Joints a emboitement lorsque, au droit des orifices, le joint est uniquement
constitué de la partie plane (voir Figures 7 et 8)y{pour autant que les joinfs

stance [ est la longueur de la partie plane enfre:l'intérieur de I'enveloppe et I'cofifice
ue les orifices sont extérieurs a 'enveloppe (voir Figure 7), ou entre I'orifice et I'extgrieur
de I'gnveloppe lorsque les orifices sont intérieurs aY'enveloppe (voir Figure 8).

Lorsque les joints comprennent des surfaces coniques, la longueur du joint et I'interstige au

droit

des surfaces du joint doivent étre,conformes aux dimensions correspondantes indiquées

dans|le Tableau 2 et le Tableau 2. interstice doit étre uniforme sur la partie conique. Pqur le

matériel électrique du Groupe II€,-la conicité doit étre inférieure ou égale a 5°.

NOTE| L’angle du cbéne pris en compte est I'angle entre I'axe vertical du céne et la surface du cbne.

5.2.6 Joints avec des'surfaces cylindriques partielles (non admis pour le Groupe|lIC)
Il ne doit y avoir aucuh interstice intentionnel entre les deux parties (voir Figure 9a).

La lopgueur du joint doit étre conforme aux exigences du Tableau 2.

Les diametres des surfaces cylindriques des deux parties formant le joint antidéflagrant, [avec
leurs fnlérnnr\nc, doivent assurer la conformité aux nvignnr\ne npplir‘nhlac a lintersticel d’'un
joint cylindrique données dans le Tableau 2.
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IEC 1908/14

Figure 9a — Exemple d’un joint avec des surfaces cylindriques partielles

T a
Y>5T
Test length L
1,5
Y
T>1,25mm
a=60°(£5°)
IEC 1909/14
Légende
Anglais Frangais
Test length Longueur d’essai

5.2.7

Les j
a étr

Figure 9b — Exemple d’un joint dentelé

Figure 9 — Exemples de constructions de joints

Joints¢abride pour atmosphéres contenant de I’acétyléne

bints~a\bride sont autorisés uniquement pour le matériel électrique du Groupe IIC de
b dtilisé en atmosphéres explosives gazeuses contenant de I'acétyléne sous réserve

toutels_les _canditions suivantes soient satisfaites:

— interstice i < 0,04 mm;

— longueur L > 9,5 mm; et

— volume < 500 cm3.

5.2.8

Joints dentelés

stiné
que

Les joints dentelés n’ont pas besoin d’étre conformes aux exigences des Tableaux 2 et 3
mais doivent avoir

— au moins cinq dents complétement engagées,

— un pas supérieur ou égal a 1,25 mm, et

— un angle inscrit de 60° (£5°).
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Les joints dentelés ne doivent pas étre utilisés pour les parties en mouvement.

Les joints dentelés doivent satisfaire aux exigences de l'essai de 15.3, avec a) l'interstice
d’essai ig, entre les dents engagées comme cela est spécifié en 15.3, en se basant sur
I'interstice maximal de construction ic du constructeur et b) la longueur d’essai réduite a Y /

1,5.

Si l'interstice maximal de construction du constructeur est différent de ceux indiqués dans les
Tableaux 2 ou 3 pour un joint a bride de méme longueur (déterminé en multipliant le pas par

le no

mbre de dents), les exigences des «conditions d’utilisation» de 5.1 s’appliquent.

Voir

5.2.9

Un j
chen

Les j

3 majs doivent satisfaire aux exigences de I'essai de 15.3 avec la(Jongueur d’essai de ch

segm
cons

Pour

a Figure 9b.

Joints a pas multiples

bint & pas multiples doit étre constitué d’au minimum 3 segments adjacents do
in change de direction pas moins de deux fois par 90° + 5°.

bints a pas multiples n'ont pas besoin d’étre conformes aux exigences des TableauX

ent réduite au maximum a 75% des longueurs minimales de,conception spécifiées
ructeur.

les enveloppes antidéflagrantes intégrant des joints a pas multiples, le numér

de I'|EC 60079-0 et les conditions spécifiques d!utilisation figurant sur le certificat do

certii[cat de matériel doit comporter le suffixe "X" conformément aux exigences de marq
détailler 'un des éléments suivants:

|
@D

Q

=

|
c

é

NOTE
exiger

NOTE|
spécif

s dimensions des joints antidéflagrants.ddivent étre détaillées; ou

s dessins spécifiques référencés gqui donnent les détails des dimensions des |
ntidéflagrants; ou

s conseils spécifiques notifiant de contacter le constructeur d’origine pour
formation sur les dimensions des joints antidéflagrants; ou

ne indication particuliere spécifiant que les joints antidéflagrants ne sont pas destin
re réparés.

1 L’IEC 60079-0 autorise I'utilisation d’un marquage d’avertissement sur le matériel comme alternati
ces de marquage ;X

2 Les joints«apas multiples sont différents des joints a labyrinthe installés sur les arbres tournants ¢
é dans la présente Norme (voir 8.1.3).

nt le

2 et

faque

ar le

o de
uage
ivent

oints

toute

és a

€ aux

omme
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Tableau 2 — Longueur minimale de joint et interstice
maximal des enveloppes des Groupes |, IIA et IIB

Interstice maximal

mm
Longueur
Tvpe de ioint minimale | Pour un volume | Pour un volume | Pour un volume Pour un volume Pour un volume
yp ) de joint L cm3 cm3 cm3 cm3 cm3
mm V<100 100 < ¥ < 500 500 < V<2000 |2000< V<5750 V>5750
Cwafus | Jwa s | o Juafus | 0 Juafus [ 1 [na| s
6 0,30 0,30 0,20| - - - - - - - - - - - -
Joints a hride 95 0-36—0-30—0-20--0-36—0-30—0-20-1-0-08—0-08—0-08 008 - nng 0.08 _
cylindriqups ou a
emboitdment 12,5 0,40 0,30 0,20|0,40 0,30 0,20|0,40 0,30 0,20]0,40 0,20 0,15(0440 0,20 0,15
25 0,50 0,40 0,20(0,50 0,40 0,20]|0,50 0,40 0,20]0,50 0,40 0,2070,50 0,40 0,20
6 0,30 0,30 0,20| - - - - - - - - - - - -
9,5 0,35 0,30 0,20|0,35 0,30 0,20| - - - - o - - - -
Joints CPO"’L';"SFI‘Z; 12,5 |0,40 0,35 0,25|0,40 0,30 0,20|0,40 0,30 0,20 |0,40 ‘0,20 - |0,40 020 -
CVSQS:'I‘LZGS 25 0,50 0,40 0,30 0,50 0,40 0,25|0,50 0,40 0,254 0,50 0,40 0,20 | 0,50 0,40 0,20
bagues des 40 0,60 0,50 0,40|0,60 0,50 0,30|0,60 0,50 0,30|0,60 0,50 0,25(0,60 0,50 0,25
arbres des
machines 6 0,45 0,45 0,30 - - - - 7 - - - - - - -
électriques
tournantes o ) 9,5 0,50 0,45 0,35|0,50 0,40 0,25| - = - - - - - - -
avec: aners a 12,5 [0,60 0,50 0,40 (0,60 0,45 0,30|0,60) 0,45 0,30|0,60 0,30 0,20 |0,60 0,30 0,20
roulements
25 0,75 0,60 0,45(0,75 0,60 0,40(0;75 0,60 0,40|0,75 0,60 0,300,775 0,60 0,30
40 0,80 0,75 0,60|0,80 0,75.-0,45|0,80 0,75 0,45]0,80 0,75 0,40 (0,80 0,75 0,40
Pour la détgrmination de [linterstice maximal, il convient de\prendre en compte les valeurs de constructfon arrondies

conformémen

a I''SO 80000-1 [3].

NOTE La prgsente édition de I'lEC 60079-1 comporte delix nouvelles colonnes qui ont été introduites dans le Tableau 2 pour
diviser I'unigye colonne précédente “V > 2000” en une.colonne “2000 < V' < 5 750” et une colonne “ V' > 5 750”. Cette|subdivision a
permis d’introduire les dimensions d’interstice maximal‘pour les joints a bride, cylindriques et a emboitement avec|une longueur

minimale de

joint L de 9,5 mm qui n’existaient pas précédemment. Ceci a notamment introduit les valeurs “0,08” pour les

Groupes IIA gt IIB lorsque le volume est “2 000,<¥% < 5 750” et “0,08” pour le Groupe IlA lorsque le volume est “ V> 5750”. Ces

valeurs d’intdrstice maximal et les subdivisions” de volume associées sont basées sur les valeurs historiques
dimensions d’interstice antidéflagrant, documentées dans ANSI/UL 1203 [4].

Division 1 de{

US Classe |,
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Tableau 3 — Longueur minimale de joint et interstice
maximal des enveloppes du Groupe IlIC

Type de joint Longueur Interstice maximal
minimale mm
de joint L
Pour un volume Pour un volume Pour un volume Pour un volume
mm cm?® cm? cm? cm?
V<100 100 < ¥ <500 500 < ¥'< 2000 V> 2 000
6 0,10 - - -
9,5 0,10 0,10 - _
Joints & bride ?
158 0,10 0.10 0.04 —
25 0,10 0,10 0,04 0,04
c>6mm 12,5 0,15 0,15 0,15 -
Joints a b b b b
emboitem |[4=0.5L 25 0,18 0,18 0,18 ,18
g”; (Figure fl; - .1 4 40 0,20° 0,20° 0,20° D,20°
a
<1 mm
6 0,10 - — -
Joints cylindriques 9,5 0,10 0,10 - -
Joints a emfofitement 12,5 0,15 0,15 0,15 -
(Figure 2b) 25 0,15 0,15 0,15 0,15
40 0,20 0,20 0,20 0,20
6 0,15 - - —
Joints cylindfiques pour
les bagues des arbres 9,5 0,15 0,15 - -
des machings 12,5 0,25 0,25 0,25 -
électriques tpurnantes
avec des paliers a 25 0,25 0,25 0,25 0,25
roulements
40 0,30 0,30 0,30 0,30

a8 Les joint
b Lintersti

¢ L'intersti

b a bride sont autorisés pour les mélanges\explosifs d’air et d’acétyléne seulement si 5.2.7 est respectd.
Ce maximal de la partie cylindrique augmenté a 0,20 mm si f < 0,5 mm.

Ce maximal de la partie cylindrigueraugmenté a 0,25 mm si f < 0,5 mm.

Pour la détermination de l'interstice maximal, il convient de prendre en compte les valeurs de constructign arrondies

conforméme

ht a I'ISO 80000-1
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5.3 Joints filetés

Les joints filetés doivent satisfaire aux exigences du Tableau 4 ou 5.

Tableau 4 — Joints filetés cylindriques

Pas >0,7mm a

Profil du filet et qualité d’ajustement Qualité de tolérance moyenne ou fine conformément a
I'ISO 965-1 et a I'ISO 965-3 b

Filets engagés >5

Profondetr—cde v;ooagc
Volume <100 cm3 > 5 mm

Volume > 100 cm3 >8 mm

a Lersque le pas est supérieur a 2 mm, des précautions spéciales lors de la fabricatjon\peuvent étre
pcessaires (par exemple, plus de filets engagés) pour permettre au matériel électrigue/de subir ayec
icces I'essai de non-transmission d’une inflammation interne spécifié en 15.3.

l la qualité d’ajustement, sont admis, si I'essai de non-transmission d’une inflammation interne, spécifié en 15.3
bt satisfaisant, lorsque la longueur du joint fileté prévue par le constructeur estreduite de la quantité spécifiée
I Tableau 9.

n
s

b Les joints filetés cylindriques non conformes a I'lSO 965-1 et a I''SO 965-3, pour ce qui.goncerne le profil de filet
o
e
a

Tableau 5 — Joints filetés coniques a, ¢

Filetd présents sur chaque partie >5b

a8 lles filetages internes et externes doivent avoir la méme taille nominale.

b lles filets doivent étre conformes aux exigences du NPT selon ’ANSI/ASME B1.20.1 et le serrage doit s¢
flpire avec une clé. Les raccords males filetés daoiyent étre fournis avec:

) une longueur effective de filet, au moins égal€ a la dimension «L2», et

) siun épaulement est prévu, une longueur au moins égale a la dimension «L4» entre la face de
I'épaulement et la fin du filet.

PO

lles raccords femelles filetés doivent étre‘entre “affleurement” et “deux tours complets” quand le calibre L1 est utilisé¢.

[3)]

llorsque le joint fileté conique comprend a la fois les raccords femelles et males filetés avec au moins 4
filets complétement engagés(les exigences de la note P ci-dessus de ce tableau n’ont pas besoin d’étre|
3qppliquées.

EF Voir I’Annexe C pour les exigences relatives aux filets coniques applicables aux dispositifs a entrée
antidgflagrante.

5.4 | Garnitures (comprenant les bagues toriques)

Si une gamiture en matériau compressible ou élastique est utilisée, par exemple polr se
prémfunit/contre l'introduction d’humidité ou de poussiére ou pour empécher une fuife de
liqui i i ; i i i
détermination de la longueur du joint antidéflagrant, ni I'interrompre.

La garniture d’étanchéité doit alors étre montée de telle sorte que

Q-

a) la longueur et l'interstice admis des joints a bride ou de la partie plane d'un joint
emboitement soient maintenus, et

Q-

b) la longueur minimale du joint d’un joint cylindrique ou de la partie cylindrique d’un joint
emboitement soit maintenue avant et aprés compression.

Ces exigences ne s’appliquent pas aux entrées de cable (voir 13.4) ni aux joints qui
comportent des garnitures d’étanchéité en métal ou en matériaux compressibles
ininflammables avec une gaine métallique. De telles garnitures d’étanchéité contribuent a la
protection contre les explosions, et dans ce cas, l'interstice entre chaque surface de la partie
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plane doit étre mesuré aprés compression. La longueur minimale de la partie cylindrique doit

étre maintenue avant et aprés compression.

Voir Figures 10 a 16.

A .

N

/
2 x
IEC 1910/14

Figure 10 — lllustration des exigences
relatives aux garnitures d’étanchéité —
Exemple 1

1EC1912/14
Kigure 12 — lllustration des exigences
relatives aux garnitures d’étanchéité —

Exemple 3

s :
JEC 1911/14

Figure 11 — lllustration des exigences
relatives aux garnitures d’étanchéité| -
Exemple 2

A
3

IEC 1913/14

Figure 13 — lllustration des exigences
relatives aux garnitures d’étanchéité|—
Exemple 4

AN ™

IEC 1914/14

Figure 14 — lllustration des exigences
relatives aux garnitures d’étanchéité —
Exemple 5

—

7

IEC 1915/14

Figure 15 — lllustration des exigences
relatives aux garnitures d’étanchéité —
Exemple 6
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2] | ‘\1

IEC 1916/14

Légeride
1 interieur de 'enveloppe
bapue torique

gafniture d’étanchéité

A 0N

garniture d’étanchéité métallique ou a gaine métallique

Figure 16 — lllustration des exigences relatives
aux garnitures d'étanchéité — Exemple 7

5.5 | Matériels utilisant des capillaires

Les ¢apillaires doivent, soit étre conformes aux dimensions de l'interstice indiquées dans le
Tablgau 2 ou 3 pour les joints cylindriques utilisant O pour le diamétre de la partie intérjeure
ou lofsque les capillaires ne sont pas conformes.aux interstices définis dans ces tableaux, le
matériel doit étre évalué selon I'essai de non~transmission d’'une inflammation interne géfini
en 1%.3.

6 Joints scellés

6.1 | Joints scellés (cémentés)
6.1.1 Généralités

Des parties d’'une enveloppe antidéflagrante peuvent étre scellées soit directement daps la
paroil de I’enveloppe-de maniére a former avec cette derniére un ensemble indissociable} soit
dans|un chéassis, métallique de telle sorte que I'ensemble puisse étre remplacé comme un tout
sans|détérioration du scellement.

Le mijatériau, la préparation, I'application et les conditions de durcissement (telles que dlrée,
tempErature, etc.) du scellement doivent figurer dans la documentation élahorée
conformément a I'lEC 60079-0.

Un échantillon non détérioré de I'assemblage de joints scellés représentatif de la production
doit étre utilisé pour les besoins d’évaluation et d’essais.

Un joint antidéflagrant conforme a I'Article 5, qui integre également un scellement mais qui
est soumis a essai sans le scellement selon 15.3, n’a pas besoin de satisfaire aux exigences
de I'Article 6.

6.1.2 Résistance mécanique

Les joints scellés ne sont admis que pour assurer I’étanchéité de I’enveloppe antidéflagrante
dont ils font partie. Des dispositions doivent étre prises a la construction pour que la
résistance mécanique de l'assemblage ne dépende pas seulement de I'adhérence du
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scellement. Les dispositifs mécaniques supplémentaires permettant de fixer le joint scellé ne
doivent pas étre rendus inopérants du fait de I'ouverture de portes ou de couvercles destinés
a étre ouverts pendant l'installation ou la maintenance.

Les joints scellés doivent étre soumis aux essais suivants.

a) Deux échantillons représentatifs de la production doivent étre soumis a un essai de
surpression hydraulique selon 15.2.3.2. L’essai est considéré satisfaisant si le papier
buvard, placé sous chaque échantillon soumis a essai, est exempt de toute trace de fuite.

b) Les deux mémes échantillons de a) ci-dessus, ou un jeu distinct d’échantillons, doivent

étre soumis aux essais applicables aux enveloppes spécifiés dans I'lEC 60079-0, selon le
chs. A la suite de ce conditionnement, les échantillons doivent étre soumis & un esspi de
surpression hydraulique selon 15.2.3.2. L’essai est considéré satisfaisant si_le, pppier
buvard, placé sous chaque échantillon soumis a essai, est exempt de toute trace de flite.

NOTE| Les essais des enveloppes spécifiés dans I'lEC 60079-0 permettent de réaliser les essais sur un Jeu de
deux ¢chantillons ou un jeu de quatre échantillons, la différence étant le nombre d’essais (effectués sur chaque
échantillon.

Si le| papier buvard présente une trace de fuite par suite de I'essai/sur les échantillorjs de
6.1.2] b), alors le joint scellé pour un échantillon qui présente des’fuites aprés avoir été
préalablement soumis aux essais des enveloppes et de pression{hydraulique doit alorg étre
sounlis aux essais suivants:

3

bssai d’érosion par la flamme de 19.4 sans apporter cependant de modification aux joints
stellés des échantillons d’essai, suivi par

a)

b) I'essai de non-transmission de 15.3.2.1, ou I’esgainde non-transmission de 15.3.3.3 qu de
5.3.3.4, selon le cas pour le groupe de matériel,*sans apporter d’autres modification$ aux
jgints scellés de I’échantillon d'essai.

—_

Le jojnt scellé est considéré satisfaisant si cét*essai de non-transmission est satisfaisant.

L’esdqai individuel de série de surpression des joints scellés (selon I’Article 16) doit| étre
effectué lorsqu’il est nécessaire d’avoir 1,5 fois ou 3 fois la pression de référence pour se
confgrmer au 6.1.2.

6.1.3 Longueur des joints scellés

Le plus court chemin alitravers d'un joint scellé entre l'intérieur et I'extérieur d'une envelpppe
antidgflagrante de velume V doit étre:

23:[msi 7210 cm3
> 6 nm si 10 cm3 < ¥ < 100 cm3
> 10 mm(si V> 100 cm3

6.2 Jointsparfusiondeverre{deverrefonde)}————— |

6.2.1 Généralités
Les joints par fusion de verre sont des joints de scellement verre/métal obtenus par

I'application de verre fondu dans un chassis métallique qui donne lieu a une liaison chimique
ou physique entre le verre et le chassis métallique.

6.2.2 Longueur des joints de verre fondu

Le chemin au travers d'un joint de verre fondu entre l'intérieur et I'extérieur d'une enveloppe
antidéflagrante doit étre > 3 mm.
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7 Tiges de commande

Lorsqu'une tige de commande traverse la paroi d'une enveloppe antidéflagrante, les
exigences suivantes doivent étre satisfaites:

a) si le diamétre de la tige de commande est supérieur a la longueur minimale de joint
prévue dans les Tableaux 2 et 3, la longueur du joint doit étre au moins égale a ce
diametre, sans toutefois devoir excéder 25 mm;

b) si le jeu diamétral est susceptible d’étre augmenté par suite d’'usure en service normal,
des dispositions appropriées doivent étre prises pour faciliter un retour a I'état initial, par
exemple, au moyen d’'une bague remplacable. En variante. 'augmentation de l'interstice

chusée par une usure peut étre prévenue par l'utilisation de paliers conformes a I'Akticle 8.

8 Exigences supplémentaires pour les arbres et paliers

8.1 Joints des arbres
8.1.1 Généralités

Les joints antidéflagrants des arbres des machines électriques tournantes doivent| étre
dispgsés de maniére a ne pas étre sujets a usure en service normat.

Le jojnt antidéflagrant peut étre

c

h joint cylindrique (voir Figure 17), ou
— up joint a labyrinthe (voir Figure 18), ou

c

h joint & bague flottante (voir Figure 19).
8.1.2 Joints cylindriques

Lorsqu’un joint cylindrique comporte des gorges de retenue de graisse, la partie compgrtant
les gprges ne doit ni intervenir dans latdétermination de la longueur du joint antidéflagrapt, ni
I'intefrompre (voir Figure 17).

Le jeu radial minimal £ (voir Figure 20) des arbres des machines électriques tournantgs ne
doit pas étre inférieur a 0,05 mm.

8.1.3 Joints a labyrinthe

Les [oints a labyrinthe qui ne satisfont pas aux exigences des Tableaux 2 et 3 peuyvent
néanmoins étre. considérés conformes aux exigences de la présente Norme si les epsais
spécifiés des Articles 14 a 16 sont satisfaisants.

Le jgusradial minimal k (voir Figure 20) des arbres des machines électriques tournantgs ne
doit pas étre inférieur a 0,05 mm.

8.1.4 Joints a bagues flottantes

La détermination du degré maximal de flottement de la bague doit tenir compte du jeu dans le
palier et de I'usure admissible du palier tels que spécifiés par le constructeur. La bague peut
librement coulisser radialement avec I'arbre et axialement sur I’arbre mais elle doit lui rester
concentrique. Un dispositif doit empécher la rotation de la bague (voir Figure 19).

Les bagues flottantes ne sont pas admises pour le matériel électrique du Groupe IIC.
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Grooves for grease seals

Légende

- IEC 1917/14

Anglais

Francgais

Grooves for grease seals

Gorges pour graisse

IEC 1918/14

Figure 17 — Exemple de joint cylindrique pour
arbre de machine électrique tournante

Figure 18 — Exemple de joint a labyrinthe pour
arbre de machine électrique tournante
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[ iy
| HEAAA )

IEC 1919/14

Légerjde
1 interstice

2 digpositif d’arrét interdisant la rotation de la bague

Figure 19 — Exemple de joint a bagug flottante
pour arbre de machine électriqueitournante

N

k
— |- > >

Légende

k jeu radial minimal admissible sans frottement

IEC 1920/14 . . .
m jeu radial maximal tenant compte de k

D-d jeu diamétral

Figure 20 — Joints des traversees d arbre
de machines électriques tournantes

8.2 Paliers
8.2.1 Paliers a coussinet

Un joint antidéflagrant d’une traversée d’arbre associée a un palier a coussinet doit étre prévu
en plus du joint de palier a coussinet lui-méme et doit avoir une longueur de joint au moins
égale au diamétre de I'arbre sans toutefois excéder 25 mm.

Si une machine électrique tournante a paliers a coussinet comporte des joints antidéflagrants
cylindriques ou a labyrinthe, 'une au moins des deux faces du joint doit étre en métal
antiétincelles (laiton par exemple) lorsque I'entrefer entre stator et rotor est supérieur au jeu
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radial minimal £ (voir Figure 20) spécifié par le constructeur. L'épaisseur minimale de métal
antiétincelles doit étre plus grande que I'entrefer.

Les paliers a coussinet ne sont pas admis pour les machines électriques tournantes du
Groupe IIC.

8.2.2 Paliers a roulements

Dans les traversées d’arbre équipées de paliers a roulements, le jeu radial maximal m (voir
Figure 20) ne doit pas étre supérieur aux deux tiers de l'interstice maximal admissible pour
ces traversées dans les Tableaux 2 et 3.

NOTE|1 Il est reconnu que dans un assemblage, toutes les piéces ne sont pas simultanément a leurs'dimefsions
les plus défavorables. Un traitement statistique des tolérances, comme la méthode de la valeut/quadrptique
moyerjne (RMS) peut étre requis pour la vérification de m et k.

NOTE|2 La vérification des calculs de m et k des constructeurs ne fait pas partie des exigences de la pr¢sente
Normg. De méme, la vérification par mesure de m et k n’est pas une exigence de la présente Nofme.

9 Parties transparentes ou translucides

Pour| les parties transparentes ou translucides autres que/le verre, les exigenceg de
I'Arti¢le 19 de la présente Norme s'appliquent.

NOTE| Le montage des parties transparentes ou translucides d’'un matériel qui exerce des contraintes mécafiques
interngs sur celles-ci peut engendrer une défaillance des parties transparentes ou translucides.

10 Dispositifs de respiration et de drainage faisant partie d’une enveloppe
ntidéflagrante

[V

10.1| Généralités

Les dispositifs de respiration et de drainage doivent comporter des éléments perméablels qui
peuvent résister a la pression créée’par une explosion interne dans I’enveloppe sur laquelle
ils sgnt fixés, et doivent empécher la transmission de I’explosion a I'atmosphére explpsive
entodrant 'enveloppe.

lls dpivent aussi suppeorier les effets dynamiques d’explosions a l'intérieur de I'envelpppe
antidgflagrante sans (déformation permanente ou dommage qui affaiblirait leurs proprniétés
d’arréte-flammes. lls_nhe sont pas prévus pour supporter une combustion continue sur |eurs
surfafces.

Ces exigences s’appliquent également aux dispositifs destinés a la transmission du son|mais
ne cquvrent pas les dispositifs prévus pour

— reduiretapression dans teventuatite ¢ umeexplosiominterne; ou

— étre utilisés dans des canalisations sous pression contenant des gaz pouvant former une
atmosphére explosive avec l'air et a une pression dépassant 1,1 fois la pression
atmosphérique.

10.2 Ouvertures pour respiration ou drainage

Les ouvertures destinées a la respiration ou au drainage ne doivent pas étre obtenues par
une augmentation délibérée des interstices des joints a bride.

NOTE Les contaminants environnementaux (tels que ceux émanant de I'accumulation de la poussiére ou de la
peinture) peuvent conduire les dispositifs de respiration ou de drainage a devenir inopérants en service.
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