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TC 31/Publication 60079-1 (2001), Fourth edition/I-SH 01

ELECTRICAL APPARATUS FOR EXPLOSIVE GAS AMOSPHERES -
Part 1: Flameproof enclosures "d"
INTERPRETATION SHEET

This interpretation sheet has been prepared by IEC technical committee 31: Electrical
apparatus for explosive atmospheres.

The text of this interpretation sheet is based on the following documents:

ISH Report on voting
31/655/ISH 31/665/RVD /\

Full infdrmation on the voting for the approval of this interpret§tion
report on voting indicated in the above table.

und in the

Subclalise 8.2.2 — Rolling element b

It is un ,
simultarn
for m and k verification.

ensions
equired

Furthermore, it is y it N requirement of this standard that the
manufa¢turer's m and 3 i i tandard
that m gdnd k be h{

Subclalises 15.2.

When p wploying a cylindrical joint of a shaft gland for a [rotating
maching € grings, it is understood that the test gap ig is based on the
diametr S roxy Tabte 1 or Table 2, and not the radial clearance of 8.2.2.

NOTE This elarifivatior\iseeing’introduced in IEC 60079-1 Edition 6 and therefore an Interpretation Shelet will not
be requirg i

February 2007 ICS 29.260.20 French text overleaf
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CE 31/Publication 60079-1 (2001), Quatrieme édition/I-SH 01

MATERIEL ELECTRIQUE POUR ATMOSPHERES ELECTRIQUES GAZEUSES -

Partie 1: Enveloppes antidéflagrantes «d»

FEUILLE D'INTERPRETATION

Cette feuille d’interprétation a été établie par le comité d'études 31 de la CEIl: Matériel
électrique pour atmosphéres explosives.
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NOTE (i
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I'approbation de cette feuille d’interprétation.

: ¥e-gont simultanément pas
bns les plus défavorables. batistique des tolérances, co

étre requis pour la vérificati
il est admis o exige pas que les calculs de m et
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Février 2007 ICS 29.260.20 Texte anglais au verso
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES —

Part 1. Flameproof enclosures "d"

FOREWORD

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

all national electrotechnical committees (IEC National Committees). The objec

interngtional co-operation on all questions concerning standardization in the eleg

this ephd and in addition to other activities, the IEC publishes International

entrudted to technical committees; any IEC National Committee interested \n t

participate in this preparatory work. International, governmental and ng#-goyvermmextal

with the IEC also participate in this preparation. The IEC collaborates clo \

for Sfandardization (ISO) in accordance with conditions deterp

organjfzations.
2) The fprmal decisions or agreements of the IEC on technica

interngtional consensus of opinion on the relevant subjects g

from gll interested National Committees.
3) The dpcuments produced have the form of re

of stgndards, technical specifications,

Comniittees in that sense.
4) In ord

Stand

diverg

indicafed in the latter
5) The IEC provides no mark

equipment declared to b
6) Attentjon is drawn to the Mments of this International Standard may be t

of patent rights T}:r\; IE e for identifying any or all such patent rights.
Internatlonal Standard g hasybeen prepared by subcommittee 31A: Fla
enclosuf * ite Electrical apparatus for explosive atmosphe
This fou eplaces the third edition published in 1990 and its amend
(1993) 4 edition constitutes a technical revision
The tex pbased on the following documents

FDIS Report on voting

lomprising
promote
fields. To

gation is
ith may
s liaising
anization
the two

sible, an
sentation

the form
National

Prnational
rds. Any
be clearly

e for any

e subject

meproof
res.

ments 1

ERlG 24 A/Q4/0
TOTS OLIV I NV

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

This standard is to be read in conjunction with IEC 60079-0, the requirements of which apply to
electrical apparatus with flameproof enclosures.

Annexes A, B and C form an integral part of this standard.
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The committee has decided that the contents of this publication will remain unchanged until
2002-12. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

The contents of the corrigendum of June 2001 have been included in this copy.

N

@%
8
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ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES —

Part 1: Flameproof enclosures "d"

1 Scope

This part of IEC 60079 contains the specific requirements for the construction and testing of
electrical apparatus with the type of protection flameproof enclosure "d", intended for use in
potentiaflly explosive gas atmospheres.

2 Nopmative references

The follpwing normative documents contain provisions which, \throuyg \reference An t
constitufe prowsmns of this part of IEC 60079 For dated referensesysubseguent ame

his text,
dments

based n this part of IEC 60079 are encouraged to jr ) h possibifity of applying the
most regent editions of the normative documents ind € F }ated references, the
latest edition of the normative document referred . f 1ISO and IEC maintain
registerg of currently valid International

IEC 60p61 (all parts), Lamp caps a ntrol of
interchdngeability and safety

IEC 60079-0:1998, Electriea , flos' evgas atmospheres — Part 0: |General
requirements

IEC 60079-1A:1975, Electy HOSI : Gtruction
and vefification rest blement:
Appendix D: Me ’@o

IEC 60( : F creased
safety "

IEC 60( :|Intrinsic

safety "

IEC 601
insulatir

Or determining the comparative and the proof tracking indiceg of solid
der moist conditions

IEC 60529¢1989, Degrees of protection provided by enclosures (IP Code)

IEC 60707:1981, Methods of test for the determination of the flammability of solid electrical
insulating materials when exposed to an igniting source

ISO 31-0:1992, Quantities and units — Part 0: General principles
ISO 185:1988, Grey cast iron — Classification

ISO 965-1:1980, ISO general-purpose metric screw threads — Tolerances — Part 1: Principles
and basic data

ISO 965-3:1980, /SO general-purpose metric screw threads — Tolerances — Part 3: Deviations
for constructional threads
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ISO 1210:1982, Plastics — Determination of the burning behaviour of horizontal and vertical
specimens in contact with a small-flame ignition source

ISO 2738:1987, Permeable sintered metal materials — Determination of density, oil content, and
open porosity

ISO 4003:1977, Permeable sintered metal materials — Determination of bubble test pore size
ISO 4022:1987, Permeable sintered metal materials — Determination of fluid permeability

ISO 6892:1984, Metallic materials — Tensile testing

3 Defiinitions

For the| purpose of this standard, the following definitions, in
IEC 60079-0, apply.

those éiven in

3.1

flameproof enclosure "d"

an enclpsure in which the parts which can ignite ay i mosphéefe are plaged and
which dan withstand the pressure developed during amyi osion of an ekplosive

mixture| and which prevents the transmission explosive atmpsphere

surroungling the enclosure

3.2
volume

total internal volume of the enclosure. HOoweye losures in which the contgnts are
S dered is the rémaining free volume

essentid ONSI

NOTE F

3.3

flamep
place w SI7 of two parts of an enclosure come togethel, or the
conjunc prevents the transmission of an internal explpsion to
the expl I

3.4
width o (
shortest g afmeproof joint from the inside to the outside of an enclosure

3.5
distance{hH
shortest path through a flameproof joint, when the width of the joint L is interrupted by holes
intended for the passage of fasteners for assembling the parts of the flameproof enclosure

3.6

gap of flameproof joint (/)

distance between the corresponding surfaces of a flameproof joint when the electrical
apparatus enclosure has been assembled. For cylindrical surfaces, forming cylindrical joints,
the gap is the difference between the diameters of the bore and the cylindrical component
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3.7
maximum experimental safe gap (MESG) (for an explosive mixture)

maximum gap of a joint of 25 mm in width which prevents any transmission of an explosion in

10 tests made under the conditions specified in IEC 60079-1A

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 rotaryNor ling

combingtion of the two

3.10
pressufe-piling
results pf an ignition, in a compartment or subdivision of an_enclosu
compregsed, for example, due to a primary ignition in anothér

3.11
quick-acting door or cover

door or|cover provided with a device which per
such as|the movement of a lever or thé rotatig
operatign has two stages:

— one ffor locking or unlocking;
— another for opening or closing

3.12
door or[cover fixed b

door or| cover, the ope
threadefl fasten@

3.13
threade
door or

3.14
breathi
integral

3.15
draining device

ar or a

ure pre-

on

eration,
that the

DI more

nt

een the

integral or separable part of a flameproof enclosure designed to permit water formed by

condensation to escape from the enclosure

4 Apparatus grouping and temperature classification

The apparatus grouping and temperature classification defined in IEC 60079-0 for the use of
electrical apparatus in potentially explosive atmospheres apply to flameproof enclosures. The

subdivisions A, B, C for electrical apparatus of Group Il also apply.
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5 Flameproof joints

51 G

eneral requirements

2001(E)

All flameproof joints, whether permanently closed or designed to be opened from time to time,
mply, in the absence of pressure, with the appropriate requirements of clause 5.

shall co

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

NOTE The values given in clause 5 constitute the necessary conditions. Additional measures may be necessary in
order to pass the non-transmission test of 15.2.

The sur

Coating
the mat
properti

52 N
5.2.1

The wid
of joint

enclosuf

— the
duri

— the ¢xternal diame

ace of joints may be protected against corrosion.

with paint or powder-coat finish is not permitted. Other coatj
brial and application procedure have been shown not to adve
es of the joint.

bn-threaded joints
Width of joints (L)

th of joints shall not be less than the mini

b used if
%eproof

he width
meproof

splaced
rst-case

bd, does

aximum

ecifying

not ¢xceed 6@1.
5.2.2 ]
The gap, if op
values gi
The su be such that their average roughness R, (derived from
ISO 469: Surfa e roughness — Parameters, their values and general rules for sf
requiren awn 1998) does not exceed 6,3 pum.

For flanged joints there shall be no intentional gap Detween the SUurfaces, except 10
acting doors or covers.

r quick-

For electrical apparatus of Group |, 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.
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Flame proof

enclosure 7

Cylindrical dowel

driven into hole \
|
N |

Cover

5.2.3
For the

— eithd

(The
max

— orth
(In't

NOTE F

il

Surface of cover
and dowel shall be
in the same plane

Width of joint

ount:

ped the

~—

e requirements of tables 1 and 2

-

I \B

IEC 062/01 IEC 063/01

Figure 2 Figure 3

Key
L=c+d(l, llA, 1IB, IIC)
¢ =26,0mm (lIC)

23,0 mm (I, lIA, IIB)
d =0,50L (lIC)

f <1,0mm (I, A, lIB, IIC)

1 Interior of enclosure

Figures 2 and 3 — Spigot joints
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5.2.4 Holes in joint surfaces

Where a plane joint or the plane part or partial cylindrical surface (see 5.2.6) of a joint is
interrupted 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 greater than
— 6 mm when the width of joint L is less than 12,5 mm;

— 8 mm when the width of joint L is equal to or greater than 12,5 mm but less than 25 mm;

— 9 mm when the width of joint L is equal to or greater than 25 mm.

The distance /is determined as follows.

5.2.4.1 | Flanged joints with holes outside the enclosure (see figures ¥4 and

The disance /is measured between each hole and the inside of the ghglosur

5.2.4.2 | Flanged joints with holes inside the enclosure (sed

5.2.4.3 | Spigot joints where, to the edges of the > jO' onsists of a cylipdrical
part and a plane part (see figure 7)

The distance /is

fis less
0,2 mm
oup IIB,

— the sum of the width a of the cylindrital pa(t™a

than| or equal to 1 mm and if the gdp of the cyi
for glectrical apparatus (08
or 0J1 mm for electrica ro

— the
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\lama i

i, ; 1
%

L IE€064/01

-

IEC 064/01

Figure 4 Figure 5
| O
Vg ‘
(1] \
| 7
'\1

| ]
< N
V2
B
/ ‘ i<0,2d mm (1,11A)
r\\ } i<0,19 mm (1IB)

<\> k i<0,1d mm (lIC)
IEC 6670. +

IEC 067/01
Q’\re Figure 7

G |
\ - g
LX%\/ <\ \ i ’

=~

N
S \
-

< N 1
N\ Bt
AN \

IEC 068/01

IEC 069/01

Figure 8 Figure 9

Key

1 Interior of enclosure
Figures 4, 5, 6 — Holes in surfaces of flanged joints

Figures 7, 8, 9 — Holes in surfaces of spigot joints
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5.2.4.4 Spigot joints where, to the edges of the holes, the joint consists only of the plane
part (see figures 8 and 9), in so far as plane joints are permitted (see 5.2.7)

The distance /is the width of the plane part between the inside of the enclosure and a hole,
where the hole is outside the enclosure (see figure 8), or between a hole and the outside of the
enclosure where the hole is inside the enclosure (see figure 9).

5.2.5 Conical joints

Where joints include conical surfaces, the width of the joint, and the gap normal to the joint
surfaces shall comply with the relevant values in tables 1 and 2. The gap shall be uniform through
the conical part. For electrical apparatus of Group IIC, the cone angle shall not exceed 5°.

NOTE The cone angle is taken to be the angle between the vertical axis of the cone and the surfate.of tHe cone.
5.2.6 Points with partial cylindrical surfaces (not permitted for

There shall be no intentional gap between the two parts (see figureNL0

The width of the joint shall comply with the requirements ofdable

Ind their
e gap of a cylindrical

tolerandes, shall ensure compliance with the relevant reguiremer
joint as given in table 1. 6

IEC 070/01

— Example of a joint with partial cylindrical surfaces

5.2.7 Additional requirements for joints of electrical apparatus of Group IIC

Flanged joints are not permitted for electrical apparatus of Group IIC intended for use in
potentially explosive atmospheres containing acetylene except if the gap is 0,04 mm for
L 29,5 mm up to 500 cm3.

5.2.8 Serrated joints
Serrated joints need not comply with the requirements of tables 1 and 2 but shall have

a) at least five fully engaged serrations; and
b) a pitch greater than or equal to 1,25 mm; and
c) an included angle of 60°.
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Serrated joints shall not be used for moving parts.

Serrated joints shall satisfy the test requirements of 15.2, with the test gap, /g, between the
mating serrations as specified in 15.2 based on the manufacturer’'s maximum constructional

gap! iC-

If the manufacturer’s maximum constructional gap is different than that shown in tables 1 or 2
for a flanged joint of the same length (determined by multiplying the pitch by the number of
serrations), the maximum constructional gap shall be given in the certificate and the apparatus
marked "X".

See figyre-16-%
Table L — Minimum width of joint and maximum gap for enclosure/s@(o and IIB
MaX|mu’{/§\\\\
Minimum
Type of joint VY'O_'”t' Z’f for volume (cm3) for volume (cn¥d) Y (cm for vdlume (cm3)
join
V<100 100< V <0 VI|> 2 000
o /s):'rSQ\
| | 1A | 11B | | ((A HIB \\LIIA>| | | 1A |
Flanged, cylipdrical 6 0,30 0,30 0,20 \) 7 - - -

jed, oyl
or spigotjoirfts 95 |035 0,30/ 020 - - - - -
125 | 040 0,30 9,20

25 0,50 0,40

0,30 0,20 | 0,40 |0,20 0,15
0,40 0,20 [ 0,50 |0,40 0,20

Cylindrical Sleeve 0,30

joints for bearings
shaft glands - - - - -
of rotqtlng 0,30 0,20 | 0,40 [0,20 -
electrical
machines 0,40 0,25 | 0,50 |0,40 0,20
ith
wi </>o 0,50 0,30 | 0,60 |0,50 0,25
N4
Rolling- 45 YO0,AS\ 0,30 - - - - - - - - -
element
bearings 0,45/ 0,35 | 0,50 0,40 0,25 - - - - - -

0,50 0,40 | 060 045 0,30 |0,60 0,45 0,30 | 0,60 |(0,30 0,20
0,60 045|075 0,60 0,40 )0,75 0,60 0,40 (0,75 |0,60 0,30
0,80 0,75 0,60 |08 0,75 045 (0,80 0,75 0,45 0,80 |0,75 0,40

7

NOTE Co strth’ron\al\/alu\\sr\o%ded according to 1SO 31-0 should be taken when determining the maximdm gap.
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Table 2 — Minimum width of joint and maximum gap for Group IIC enclosures

Minimum Maximum gap
width of mm
Type of joint joint L for volume cm3 | for volume cm3 | for volume cm3 | for volume cm3
mm V<100 100 < V<500 [500<V<2000| V>2000
6 0,10 - - -
Flanged joints™) 9,5 0,10 0,10 - -
15,8 0,10 0,10 0,04 -
25 0,10 0,10 0,04 0,04
c26mm 12,5 0,15 0,15 015 \
Spigot join{s d=20,5L 25 0,182) 0,182) 0,18¢) \ 0,182)
(figure 2) L=c+d 40 0,203) 0,203) q 03) \/5),20@
f<1mm N
6 0.10 M |-
Cylindrical [joints 9,5 0,10
Spigot joinjs 12,5 0,15 -
(figure 3) 25 0,15 0,15
40 N\ 0, 0,20
6 0, - - -
Cylindrical Jjoints for shaft glands 9,5 > 0, 0, -
Of rotating|electrical machines 12,5 25 0,25 0,25 -
With rolling-element bearings <W\ % 3 0,25 0,25 0,25
N \\0,30 M 0,30 0,30 0,30
1 Elangt;;gd joints are not permi explysive, mix Mcetylene and air except if the gap is 0,J4 mm for
29,

2) ir of eyl

3) it of eyl

mm up to 5 m3)
ndrical par e

ndrical partipﬁ asedt\to

NOTE Thg

constructio{wl N@rou\»@(ﬁc@;&ﬁg to ISO 31-0 should be taken when determining the maximun

gap.

Y=5T

Test length =

e
1,5

T21,25mm

a=60°

Figure 10.1 — Example of serrated joint

IEC 071/01
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5.3 Threaded joints

Threaded joints shall comply with the requirements in tables 3 or 4.

Table 3 — Cylindrical threaded joints

Pitch 20,7 mma
Thread form and quality of fit Medium or fine tolerance quality according to ISO 965-1 and 1SO 965-3P
Threads engaged >5

Depth of engagement

Volume €100 cm3 =5

Volume $100 cm3 >8 mm

a  Whelle the pitch exceeds 2 mm, special manufacturing precautions may be , more
threads engaged) to ensure that the electrical apparatus can pass the te of an
interpal ignition which is prescribed in 15.2.

b Cylinfirical threaded joints which do not conform with the 1SO 965-3, |n respect o ity of fit,
are permitted if the test for non-transmission of an internal ignition th i hen the
width| of the threaded joint specified by the manufacturer is reduced b he a

Table 4 ap?\(\?gzl

Pitch 20,9 m \_/

Threads |provided on each part

Threads ¢ngaged

The interpal and external thread OUMIB the s co\gngl d thread form, which shall be defined.

NOTE Difficulties may be jenspuntexed in achievi read engagement for tapered threads wher] using

standard |[gauging pra9'C\e.

54 G

If a gas ginst the
ingress i dgainst leakage of a liquid, it shall be applied as a supplement,
that is tf Q| meproof
joint nod i

The gagket.shall therbe mounted so that

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

— the minimum width of joint of a cylindrical joint or the cylindrical part of a spigot joint are
maintained before and after compression.
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L
\ —1
1
2
L
2
IEC 072/01 IEC 073/01
Figure 11
. 1
L
k&xw %
® d

IEC 074/0, IEC 07501

Figure 13 Figure 14

L L
\ \ \
1 1
)

\ IEC 076/01 & IEC 07}1/01

Fighre 15 Figure 16

4

Key

Interior of enclosure

777 N .
1 2 O-ring
3 Gasket
4 Metallic or metal sheath gasket

IEC 078/01

Figures 11 to 17 — lllustration of the requirements concerning gaskets
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These requirements do not apply to cable entries (see 13.1) 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.

5.5 Apparatus using capillaries

The capillaries shall either comply with the gap dimensions given in table 1 or table 2 for
cylindrical joints using O as the diameter of the inner part, or when the capillaries do not
conform to the gaps given in these tables, the apparatus shall be certified if they pass the test
for non-transmission of an internal ignition given in 15.2.

6 Cemented joints

6.1 General

Parts of hclosure
S0 as tq that the
assemb

If a join e of the
cement|i

6.2 Mg

Cementg bf which
they for Chanical

strength S 3 v the _adhesion of the cement alone. Cé¢mented
joints s e given in
15.1.3.

6.3 W

The shq
enclosuf

meproof

>3 mm if V <10 cm3
>6mmif 10cm3 < V <100 cm3

>10 mm if V > 100 cm3

7 Operating rods

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

7.1 If the diameter of the operating rod exceeds the minimum width of the joint specified in
tables 1 and 2, the width of the joint shall be at least equal to this diameter but without,
however, having to exceed 25 mm.

7.2 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 bush. Alternatively, gap enlargement due to wear may be prevented
by the use of bearings complying with clause 8.
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8 Supplementary requirements for shafts and bearings

8.1 Joints of shafts

Flameproof joints of shafts of rotating electrical machines shall be arranged so as not to be
subject to wear in normal service.

The flameproof joint may be

— acylindrical joint (see figures 18 and 21), or
— alabyrinth joint (see figures 19 and 21), or

— ajoint with a floating gland (see figure 20).

8.1.1 [ylindrical joints

Where & cylindrical joint contains grooves for the retention of gre , IRerRgi ining the
grooves| shall neither be taken into account when determiy v pbof joint
nor intefrupt it (see figure 18).

The minfimum radial clearance k (see figure 21) of ¢ ines shall
not be I¢ss than 0,05 mm.

8.1.2 |Labyrinth joints

Labyrinﬂh joints which do not comply wijth the req ' t rtheless
be cong * cified in
clauses

The mini ines shall
not be I¢

8.1.3

The det it of the
clearan by the
manufag¢ hft but it
shall re D).

Floating
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fayiiE

Grooves for grease seals

Figure 18 — Example of cylindrical joint for shaft of rot&

IEC 080/01

Figure 19 — Example of labyrinth joint for shaft of rotating electrical machine
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IEC 081/01
Key

1 Gap
2 Stopt

F

[ aft of rotating electrical machine

minimum radial clearance permissible
without rubbing

m maximal radial clearance taking k into account

D-d diametral clearance

IEC 082/01

Figure 21 — Joints of shaft glands of rotating electrical machines
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8.2 Bearings
8.2.1 Sleeve bearings

A flameproof joint of a shaft gland associated with a sleeve bearing shall be provided in
addition to the joint of the sleeve bearing itself and shall have a width of joint at least equal to
the diameter of the shaft but not exceeding 25 mm.

If a cylindrical 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, leaded
brass) whenever the air gap between stator and rotor is greater than the minimum radial
clearance k (see figure 21) specified by the manufacturer. The minimum thickness of the non-
sparkingrmetal shall be greater than the air gap.

Sleeve bearings are not permitted for rotating electrical machines of

8.2.2 Rolling-element bearings
In shaft{glands equipped with rolling-element bearings, th wimuhxradialclearancg m (see

figure 2[) shall not exceed two-thirds of the maximum ga lands inftables 1
and 2.

9 Light-transmitting parts

For ligh plastic
materia

NOTE P e internal
mechanic|

10 Brg ure
Breathir and the
pressur d which
shall pr ling the
enclosuf

They sh 3 hclosure
without [ Ndistortign or damage which would impair their flame-arresting properties.
They ar S

These 1 Dt cover

devices

— relief of pressure in the event of internal explosion, or

— use with pressure lines containing gas which is capable of forming an explosive mixture
with air and is at a pressure in excess of 1,1 times atmospheric pressure.

10.1 Openings for breathing or draining

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

NOTE If for technical reasons breathing or draining devices have to be provided, they should be so constructed
that they are not liable to become inoperative in service (for example, because of the accumulation of dust or paint).
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10.2 Composition limits

The composition 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 potentially explosive atmosphere containing
acetylene shall comprise not more than 60 % of copper by mass to limit acetylide formation.

10.3 Dimensions

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

10.4 El|ements with measurable paths

Interstiges and measurable lengths of path need not comply with t 8 ' in pables 1
and 2 provided that the elements pass the tests of clauses 14 t

Additionjal requirements for crimped ribbon elements are gi

10.5 E|ements with non-measurable paths

Where the paths through the element d metal

elements), the element shall comply with t

The elements are classified according 5 well as their pore size in accjordance
with the|standard methods for the particula ! e particular manufacturing methods
(see annex B).

NOTE Fpr functional reasgns, Y} 8 gtate the fluid permeability and the opefp porosity
specified |[in accordance wi m sL_the jparticular material and the particular manpfacturing
methods (see annex B).

amovable:;e G

If a deV be designed to avoid reduction or enlargement of the
opening

10.6 R

10.7 M
The brehthi Y drainitrg elements shall be sintered, or fixed by other suitable methodgls

— either directly i he enclosure to form an integral part of the enclosure, or

— in a uitable mnlm'rmg nnmpnnnnf, which is r‘lnmpnd orscrewed into the enclosure d¢0 that it

is replaceable as a unit.

Alternatively, the element can be mounted, for example press-fitted in accordance with 5.2.1,
so as to form a flameproof joint. In this case, the appropriate requirements of clause 5 are to
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 through 16.

If necessary, a clamping ring or similar means can be used to maintain the integrity of the
enclosure. The breathing or draining element can be mounted:

— either from within, in which case the accessibility of screws and clamping ring shall be
possible only from the inside, or

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

The device and its guard, if any, shall, when mounted normally, pass the test for resistance to
impact in 23.4.7.7 of IEC 60079-0.

10.9 Breathing devices and draining devices when used as Ex components

The certification of breathing and draining devices as component devices is limited to

application on flameproof enclosure volumes of 3L or less.

NOTE A breathing and draining device may be used as an integral part of flameproof enclosure volumes larger

than 3L provided it is tested with the specific enclosure in accordance with 15.4.

In addifion to clause 10 through 10.6 inclusive, the following requirements™shall apply to

breathin

10.9.1

The brd
clause 4

compon

The mo

as a ref

appropr

10.9.2

Attachm

be perfd
10.9.2.3.

NOTE T
plate that

For devj

85 % of

10.9.2.1

10.9.2.Y.

The ref¢rence; te

ent.

he impact 3
forms the &

pre

g and draining devices which are certified as Ex components.

Mounting arrangements of the elements and components

ssures in each gas group are:

ce with

closure
, Where

hclosure
pst shall
9.2.1 to

nted on a

ss than

sure

— Groupd 1200 kPa
— Group lIA 1 350 kPa
— 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.
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One of the following overpressure tests shall be applied:

10.9.2.1.2 Acceptance criteria

1,5 times the reference pressure for a period of 1 min. Then each component shall be
submitted to a routine test, or

4 times the reference pressure for a period of 1 min. If this test is successful, the manu-
facturer is not required to apply the routine test to all future components of the tested type.

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

It shall ll:e used as the test sample for all subsequent type tests.

10.9.2.41 Thermal tests

Breathing and draining devices intended for multiple use in anh @ik hclosure

shall be

10.9.2.3.1 Test procedure

The tes

procedure shall be carried out as follows:

Base secti

TS

Exh.

PT

the

of the end-plate housing the device

the
the

any [device shall be

of fiye tests, the e

timg to allo the face of the device to become evider
least 10 min, perature of the external surface of the dev

makle temperat

the
dev

tested additionally with the enclosure.

rig assembly with all four sections, as s

position of the ignition source sh

est mixtures shall be as for 15.4

face possible;

Section 2 Section 3 Section 4

‘ 500 ‘ 500 500

the test

e inside

er each
ufficient
t, for at
ce or to

hich the

- ‘< o
’f i \')D 40 (internal)
' 1l il o

L I [

"L 0 75 (internal)

Test sample position
Inlet

Exhaust outlet
Ignition source

Pressure transducer

Figure 21.1 — Component test rig for breathing and draining devices

IEC 083/01
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10.9.2.2.2 Acceptance criteria

During the thermal tests, no flame transmission shall occur, and no continous burning shall be
observed. The device shall show no evidence of thermal or mechanical damage or deformation
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 for the determination of the temperature class of the electrical apparatus.

NOTE Breathing and draining devices which fail any of the tests of 10.9 are excluded from certification as a
component device. However, they may be used as an integral part of a flameproof enclosure provided they are
tested with the specific enclosure in accordance with 15.4.

10.9.2.3 Test for non-transmission of an internal ignition

This tegt shall be carried out on a standard test rig, as illustrated i nd g1ade in

10.9.2.3.1 Test procedure
The pogition of the ignition source shall be as shown i

— at the inlet end, and
— at 50 mm from the inside of the end¢plate

For the purposes of the test, the test rig
with figyre 21.1, and have the following

cach gas group, in accjordance

- Gro
- Gro

The gag lade five

times at

baths or

s of Group IIC with measurable paths, the non-trangmission
2.1 or 15.4.3.2.2 are to be applied.

inimg devices of Group IIC with non-measurable paths, 15.4.B.2.1 or

10.9.2.372—Acceptance criteria

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

10.9.3 Marking
The marking of breathing and draining devices used as Ex components shall be as follows:

— all breathing and draining devices shall be certified in the name of the original component
manufacturer who shall ensure that all future component devices are made in accordance
with the certified type;

— each device shall be marked in accordance with IEC 60079-0. In addition, each device or
package of devices shall be accompanied by a component certificate which shall include
the limiting reference pressure of the devices.
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10.9.4 Component certificate

Component certification documents shall record all details necessary to properly select a
breathing or draining device for attachment to a type tested flameproof enclosure. The com-
ponent certificate, issued by the certifying authority, shall show

a) the manufacturer's name and identifying drawings and specifications;

b) the limiting reference pressure;
NOTE The selection of the device used as a component is made such that the limiting reference pressure of
the device shall be not less than the reference pressure of the flameproof enclosure (tested with breathing and
draining device entries plugged) to which the device is to be attached.

c) the praximtum——recordes strface—tempe attre—obtained—during—the—type—test—corrected to
40 °

d) the

In addifion, the component certificate shall require that ea pagkage of

compon cturer’s

declarafion stating

— comlpliance with the certified conditions;

— confirmation of the material, maximum bubble , Where
applicable;

— spegial mounting instructions, if any.

11 Faq

11.1 Fpsteners accessib ! éssary for the assembly of the parts of a

flameprpof enclosure shall

— for Group |, pesi . When
heads of fas lectrical
apparatus shall’he

— for Group I, i S.

11.2 F

11.3 T rding to

ISO 689

In Carr;ing out_the type tests clnnrifinrl in clause 15 the rncting station shall req ire the

replacement of all or some of the screws specified by the manufacturer, if these are of a higher
field stress than 240 N/mm?2, by screws of the lowest yield stress available, but with a minimum
of 240 N/mm?2, unless a calculation based on a pressure of 1,5 times the reference pressure
shows that a higher yield stress is necessary.

If a yield stress higher than 240 N/mm?2 is necessary, the required yield stress shall be

either marked on the apparatus, or
specified in the relevant certificate, in which case the apparatus shall be marked with an "X".

The type test is then carried out with the screws and nuts specified by the manufacturer.
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11.4 Studs shall be securely fixed i.e. they shall be welded or riveted or permanently attached
to the enclosure by another equally effective method.

If a yield stress higher than 240 N/mm?2 is necessary, the required yield stress shall be

— either marked on the apparatus, or
— specified in the relevant certificate, in which case the apparatus shall be marked "X".

The type test is then carried out with the studs specified by the manufacturer.

11.5 Fasteners shall not pass through the walls of a flameproof enclosure, unless they form a

flamepreefioirt—with—the—wall—eand—are—non-detachable—rom—the—enretoswre~fer—example by
welding] riveting or an equally effective method.

11.6 I the case of holes for screws or studs which do not alls of
flameprpof enclosures, the remaining thickness of the wall of the shall be
at least ‘

11.7 W br fitted,
at least

11.8 |If hrough,
the resu prties of
the enc vith the
requirer

119 |If it entry)
are not ure are
maintaifed (see figure 22 18

The closing dev tside or
the inside of the

The me e of the
requirer

11.9.1 nly after
disengal

11.9.2 |It may. be_so)designed that it can be fitted or removed only by the use gf a tool
complyingdwith the requirements of 9.2 of IEC 60079-0 (see figure 22b).

11.9.3 It may be of a special construction in which insertion is done by a method other than
that used for removal. Removal shall only be by one of the methods specified in 11.9.1 or
11.9.2 or by a special technique (see figure 22c).

11.10 Separate fastening arrangements, requiring the use of a tool, of the type required in 9.2
of IEC 60079-0 or some equally effective methods shall be provided to secure and release
threaded doors or covers.
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Inside ; 9 Outside

I Figure 22a

Outside

. igtye 2
"\ Hexagon recess

Inside

Figure 22c

hearable neck

Outside
IEC 084/01

122 V

nen several Tlameproor enciosures are assemolied togetner, the requiremento 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
subdivided because of the disposition of the internal parts, pressures and rates of rise of
pressure greater than normal may be produced.

Such phenomena shall be precluded as far as possible by the construction. If it is impossible to
avoid these phenomena, the resulting higher stresses shall be taken into account in the
construction of the enclosure.

12.4 When cast iron is used, the material shall be not less than the quality 150 (ISO 185).
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12.5 Liquids shall not be used in flameproof enclosures when there is a risk of producing 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 16 for the type of explosive mixture produced; however, the
surrounding explosive atmosphere shall be appropriate to the group for which the electrical

apparatus is constructed.

12.6 In flameproof enclosures of Group I, insulating materials subjected to electrical stresses
capable of causing arcs in air and which result from rated currents of more than 16 A (in
switching apparatus such as circuit-breakers, contactors, isolators) shall have a comparative

tracking index equal to or greater than CTIl 400 M, according to IEC 60112.

Howevel, if the above-mentioned insulating materials do not pass this test( they mayhe used if

their voJume is limited to 1 % of the total volume of the empty engloSur suitable

detectio] b supply

side, bgfore possible decomposition of the insulating material leads itions.

The prepence and effectiveness of such a device shall be verifi

13 Entries for flameproof enclosures

The flameproof properties of the enclosure are nat alteyed § relevant

requirements given in this clause.

The follpwing different means can be idexdhe connection of electrical apparatus

within a[flameproof enclosure to externalsircuit theless,

the marjufacturer shall state, in the dotuments d means

which dre explicitly intended to be u can be

mounted and the maximugi permitted~quxb

13.1 Chble entries

Cable entries, hall meet the requirements of this standard, the

relevany requirements eate, on the enclosure, the joint widths apd gaps

prescribed in clausg S

Where i al with the enclosure or specific to the enclosure they will be

tested a &

Where ( parate

— threg ntries can be certified as apparatus. Such cable entries do not|have to
be submitted to the tests of 15.1 and the routine test of clause 16. Threaded cablg entries
and } ociated-holeswith-threadsrnetcomphingwith marked

in such a manner that any confusion can be precluded,;
— other cable entries can only be certified as an Ex component.

13.2 Conduit entries

13.2.1 Conduit entries are permitted only for electrical apparatus of Group II.

13.2.2 Conduit entries shall create on the enclosure the joint widths and gaps prescribed in

clause 5.
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13.2.3 In addition, a sealing device such as a stopping box with setting compound shall be
provided, either in the flameproof enclosure or immediately at the entrance thereto. A sealing
device is considered as fitted immediately at the entrance of the flameproof enclosure when
the device is fixed to the enclosure either directly or through an accessory necessary for
coupling (such as a nipple or a three-piece union); it shall satisfy the type test for sealing
prescribed in 15.3. The setting compound shall be specified in the certificate either of the
stopping box or of the complete electrical apparatus having the flameproof enclosure. The part
of the stopping box between the setting compound and the flameproof enclosure shall be
treated as a flameproof enclosure, i.e. the joints shall comply with clause 5 and the assembly
shall be submitted to the tests for non-transmission of 15.2.

NOTE The sealing device may be applied by the installer or user of the electrical apparatus according to
instructions provided by the manufacturer.

13.3 Plugs and sockets and cable couplers

13.3.1 [Plugs and sockets shall be constructed and mounted so nat #lter the
flameprpof properties of the enclosure on which they are mounté S parts of
the plugls and sockets are separated.

13.3.2 |The widths and the gaps of the flameproof j ¢ meproof
enclosufes of plugs and sockets and cable couplers/sha e which
exists af the moment of separation of the contac i hding or
those which are parts of circuits complyj ¢

13.3.3 [For plugs and sockets and cabl S ¢ hclosure
shall bel maintained in the event of an / . both when the plugs and sofkets or
cable cquplers are connected togethe an S it of separation of the contadts other
than thpse for earthing
IEC 60079-11.

13.3.4 [The requiremg do not apply to plugs and sockets nor [to cable
couplers fixed together\b asteners conforming to 11.1 and which bear a
label with the warring

"DO NO
134 B
13.4.1 [E 9 congain one or more conductors. When they are correctly asgembled
and mo i of the enclosure, all joint widths, gaps or cemented joints shall

conform with-th ant requirements of clauses 5 and 6.

:1
B
b

F
e
iy

te th +&
arts-the—reguirements of 5.2,

material itself can contribute

When the-bushirgis by 22!
5.3 and 5.4 do not apply, but clause 6 is ap lica
to the mechanical strength of the enclosure.

>
&
3

=2
o
>

. The insulatio

When the bushing includes parts assembled with adhesive, this is considered as a cement if it
complies with the requirements of clause 6. Should this not be the case, the requirements of
5.2.1, 5.3 and 5.4 are applicable.

13.4.2 The parts of bushings outside the flameproof enclosure shall be protected in
accordance with one of the types of protection listed in IEC 60079-0.

13.4.3 Bushings specific to a flameproof enclosure shall satisfy the type tests and routine
tests for that enclosure.
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13.4.4 Bushings not specific to one flameproof enclosure shall be submitted to a type test for
resistance to pressure carried out by means of a static pressure test as specified in 15.1.3.1 at
the following values:

— 20 bar for electrical apparatus of Group I;
— 30 bar for electrical apparatus of Group II.
These bushings shall be subject to a routine pressure test as specified in 16.1, except where

the assembly procedure used is described in the manufacturer's documentation and is such as
to ensure consistency in the manufactured products.

14 Verificatiomamnmdtests

The requirements of IEC 60079-0 concerning verifications and t type of
protectipn flameproof enclosure "d", supplemented by the following requi

The determination of the maximum surface temperature specified i 4N\6. £50079-0
shall belmade under the conditions defined in table 5 of thig’st

Table 5 — Conditions for the determination (G/W

Type of electrical apparatus A Test v/o\t\@ég\/ / /&\erlaéd)or fault conditions
minaires (without ballast) UnNO% ( (Qonw )\/
hllast Unt 10\&\\ U104

\R>ectifier effect simulated by diode2

— s N\ ione

esistors N \ \( \l\\\lo % \\/ None

ectromagnets \/\ <\ Un N\M U, and worst-case air-gap
ther apparéarﬂJ\S\ S > \\Un\\l(pﬁ) b
OTE U, is\b{}eﬂe\wage fthté\{ppéyt:;s.

NANY
The rectifi fect i @Iated in the case of ballasts for tubular fluorescent lamps.
To be agreed betwe ufa er and testing station, depending on the type of apparatus.

RSO Y%

-

o)

210 1m0l

[

o

The typg tests shalNge carried out in the following sequence on one of the samples which has
been supjected to the mechanical tests in accordance with 23.4.3 of IEC 60079-0.

a) Determination of the explosion pressure (reference pressure) in accordance with 15.1.2.
b) Overpressure test in accordance with 15.1.3.
c) Test for non-transmission of an internal ignition in accordance with 15.2.

Testing stations may deviate from this test 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 apparatus in place. However,
this may, with the agreement of the testing station, be replaced by equivalent models.

If an enclosure is designed to take different types of apparatus and components, declared with
the detailed mounting arrangements by the manufacturer, the enclosure may be tested empty
provided that this is the most severe condition for explosion pressure development, and
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
apparatus, the tests shall be made under the conditions considered by the testing station to be
the most severe. In both cases, the testing station shall then indicate in the certificate, on the
basis of_the proposals made by the manufacturer, the kinds of enclosed apparatus permitted
and their mounting arrangements.

Joints of removable parts of flameproof enclosures shall be tested |

gsembly
conditiohs.

15.1 Tests of ability of the enclosure to withstand pres
15.1.1 [General

The object of these tests is to verify that the enc e i d the pressufe of an
internal [explosion.

The endlosure shall be subjected to tes

The tests are considered satisfactory|if t ation or
damage, affecting the typ i p e been
permangently enlarged.

15.1.2 Petermination

The refgrence p of the maximum smoothed pressure, rejative to

atmospheric pressuge, Qbss these tests. For smoothing, a frequency |limit of
5kHz +
15.1.2.1 st i igniting an explosive mixture inside the enclosure| and of
measur
The mi shalb be _ignited by one or more sparking plugs or another low-energy|source.
Howevel he englosure contains a device which produces sparks capable of ignjting the

explosie amixture, tivis device may be used to produce the explosion. (It is neverthe]ess not
necessdarywto produce the maximum power for which the device is designed.)

The pressure developed during the explosion shall be determined and recorded during each
test. The locations of the sparking plug(s) as well as those of the pressure gauge(s) are left to
the discretion of the testing station, to find the combination which produces the highest
pressure. When detachable gaskets are provided by the manufacturer, these shall be fitted to
the enclosure under test.
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The number of tests to be made and the explosive mixture to be used, in volumetric ratio with
air and at atmospheric pressure, are as follows:

— electrical apparatus of Group I: three tests with (9,8 £ 0,5) % methane;

— electrical apparatus of Group IlA: three tests with (4,6 + 0,3) % propane,;

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

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

15.1.2.2 Rotating electrical machines shall be tested at rest and, when the testing station

considefs it necessary, when running. When they are tested running, they may Re driven either
by theirjown source of power or by an auxiliary motor. The speed shal n, 9P % and
100 % df the rated speed of the machine.

The pregssures shall be determined at the ignition end, at the | points
where hjigher pressures are likely to occur.

15.1.2.3 In cases where pressure-piling may occur dyring \meproof endlosures,
the testf shall be made with each gas at least five tj . Fo oup IIB they shall afferwards
be repegted at least five times with a mixture of (24 £ 1)

NOTE There is presumption of pressure-piling xen

— either the pressure values obtained during a k1,5, or

— the pr¢ssure rise time is less than 5 ms.

15.1.2.4 Electrical apparatt ted with
the mixgure of that gas ‘wi Xplosion
pressurg. Such electrigs oup but
only for pecified
in 27.2¢

Where ¢ X".
Double e group
of this ¢ fests for
the sped¢ifi

15.1.3

This teg alent.
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15.1.3.1 Overpressure test: first method (static)

The relative pressure applied shall be

— 1,5 times the reference pressure, with a minimum of 3,5 bar, or

2001(E)

— 4 times the reference pressure for enclosures not subject to routine overpressure testing,

or

— the following pressures, when reference pressure determination has been impracticable.

The per

The tes

The ovgrpressure test shall be consid

15.1.3.4 Overpressure test: second (d
The dynamic tests shall bé soxcarfied™auttha

subjected is 1,5 times

When the test is garried B iX ocified in 15.1.2.1, these may be precom
to prodyce an exy e$ the reference pressure.

The tes ept for electrical apparatus of Group IIC for whi
test shajl be made

The ovarp 3 considered satisfactory if the test result is in complia

15.1.1.

152 T

Gasketd (s€e 5.4) are to be removed. The enclosure is placed in a test chamber. Th

Volume Group Pressure
cms3 bar
<10 I, A, 1B, TIC
>10 |

>10 A, 1IB
>10 lc

bst forno smission of an internal ignition

hce with

osure is

pressed

ch each

nce with

e same

explosive mixture is introduced into the enclosure and the test chamber, at atmospheric
pressure.

The length of threaded joints shall be reduced according to table 6.

Flanged gaps of spigot joints, where the width of the joint L consists only of a cylindrical part
(see figure 3) are to be enlarged to values of 1 mm for Groups | and IIA, 0,5 mm for Group IIB

and 0,3

mm for Group IIC.
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Table 6 — Reduction in length of a threaded joint for non-transmission test

Reduction in length by
Groups I, IIA and 1B Group lIC
Type of threaded joint (15.2.1) (15.2.2)
15.2.1.1 15.2.1.2 15.2.2.1 15.2.2.2
Cylindrical, complying with ISO 965 fit medium No reduction 13 1/3 No reduction
or better
Cylindrical, with larger tolerances than permitted 13 12 1/2 1/3
above
N radiction 112 b= N ¥ i
Taper Ne—reduetion H3 AT Ne duction
NOTE [ror tapered threads, the joint should be tested with the minimum handtight e 0 by the
thread standard at the extremes of tolerances.
Example|of reduction of tapered threads:
After ma bngth of
engagent il to the
marked position.
15.2.1
15.2.1.] The gaps ig of the enclos sha to 90 % of the maximum
constru ¥ (0,9 ic < ig £ ig).
The exp i i ti air and at atmospheric presqure, are
as follows:
— elecfrical apparatug\of : ethane-hydrogen [(58 + 1) % methne and
(42 £ 1) % hydrogep] 3
— elecfrical ap v p % hydrogen (MESG = 0,65 mm)
— elecfrical apparagds g :
NOTHE e 9 Or this test ensure that the joints prevent the transmission of an
interrjal ignitj Wi K in”of safety. This margin of safety, K, is the ratio of the |[maximum
expelimental safe gap oktheNepresentative gas of the Group concerned to the maximum experimenta) safe gap
of the :
14
— elec K = H4 - 1,42 (methane),
038
. 0,92
— elecfrical apparatus of Group IIA: K = 065 = 1,42 (propane),
. 0,65
— electrical apparatus of Group IIB: K= 035 = 1,85 (ethylene).

Alternatively, by agreement between the testing station and the manufacturer, if the gaps of a
test specimen do not fulfill the above condition, one of the following methods may be used for
the type test for non-transmission of an internal ignition:
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— a gas/air mixture with a smaller MESG value:

Igllc Mixture
Group | >0,75 55 % Hy £ 0,5

>0,6 50 % Ho £ 0,5
Group IIA =0,75 50 % H, £ 0,5

=0,6 45 % Hy £ 0,5
Group 1IB =0,75 28 % Ho £ 1

20,6 28 % Ho £ 1

att,4b
— Predompression of the normal test mixtures according to the foll formul
Py = Iﬁ x 0,9
e

where Hy is the precompression factor.

15.2.1.2 L or damaged by [the test
in 15.2.1. S 3 W& gaps above the maximum
values s entifactor of the gap is 1,42 for Group IIA
electrica B electrigalhapparails. The explosive mixturgs to be
used in I 9 afric ratio with air and at atmgspheric
pressur
— elec

- elec

15.2.1.3 j . .21.2 shall be made five times. The test 1fesult is
conside s 1ot transmitted to the test chamber.

15.2.2

The foll

15.2.2.1

All gapd| ef{eints other than threaded joints shall be increased to the value

ig=15%Iic
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 following explosive mixtures, in volumetric ratio with air and at atmospheric pressure, are
to be used in the enclosure and in the test chamber:
- (27,5 %+ 1,5) % hydrogen, and
— (7,5% 1) % acetylene.
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Five tests shall be made with each mixture. If the apparatus is intended for use solely with
hydrogen or solely with acetylene, the tests shall be made only with the corresponding gas

mixture.

15.2.2.2 Second method

The enclosure shall be tested with a test gap according to the following formula

09icsig<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 tes{ shall be carried out five times with each explosive mixture.

Alternat]
betwee

Precom

where A

Peement

15.2.2.3 i 3 vctions shall be tested five times with

unalterg
pressure.

15.3 Test for sealing|®

A hydraulic tespng\ de
conductprs is to ¥ :

allowing a simultaneg

The cor

station 9 ynfavourable conditions.

instructi turer of the stopping box.

A piece

aofclean white blotting paper is placed under the stopping boxes being tested

bspheric

of the
fion and

cdbles to be placed in the conduit is chosen by the testing

with the

50 as to

detect dryleakage-efHiguid—Theliguid-to-beused-is—colovred-water—Fhe-hydraulic—eirtuit is to

Tto—oTooT To—COT

be purged.
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3

Key
1 Hydraglic pump 4 Blotting paper
2 Pressyre gauge 5 Packing gland to be rem

3 Hose

The hyd
for Groyp I, which shall bg re
is obserjved for 2 min apd

At the epd of the@
NOTE Itfmay be nec
154 Te¢

s with breathing and draining devices

The tes

sample test of 10.8.

For dev i weasurable paths, the maximum bubble test pore size of the sam
not be I¢ %,0f the specified maximum bubble test pore size. See annex B.

IEC 085/0)

H 30 bar
e gauge

4.1 to 15.4.3 shall be carried out in the following order on a

ble shall

15.4.1 Tests of ability of the enclosure to withstand pressure

The tests shall be made in accordance with 15.1 with the following additions and modifications.

15.4.1.1 For the determination of the explosion pressure in accordance with 15.1.2, breathing

and draining devices shall be replaced by solid plugs.

15.4.1.2 For the overpressure test in accordance with 15.1.3 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, affecting the type of protection.
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15.4.2 Thermal tests
15.4.2.1 Test procedure

The enclosure with the device(s) fitted shall be tested in accordance with the method 15.4.3.1
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 devices intended for
use in acetylene, (7,5 £ 1) % acetylene in volumetric ratio with air and at atmospheric pressure
shall be used.

In an enclosure where there is the possibility of a forced or induc tentially
dangerdus gas, the enclosure shall be arranged during the tests g§ an flow
through|the device(s) and the enclosure.

Any ventilation or sampling system shall be operated a ifi cturer's
docume}rtation. After each of the five tests, the external explosi Y intained
for a suyfficient time to allow any continuous burning s \ i become

evident |(for example, for at least 10 min so as to j external

surface |of the device or to make heat transfer to the

15.4.2.2 Acceptance criterion

No continuous burning shall be observed issfon shall occur. The measured
externa quultiplied by a safety factor of 1,2 for
the detdrmination of the tem a (rical’ apparatus.

15.4.3 [Test for non-tr,

This tegt shall be iad e g 8 Wit with the following additions and modifidations.

15.4.3.1) Test proted

An ignit draining
device and subseque rate of
rise of fd : bre than
one ident ourable

results. e times

for each

15.4.3.3 .Non-transmission test for breathing and draining devices

For breathing and draining devices of Groups I, IIA and IIB the non-transmission test of 15.2.1
shall be applied.

For breathing and draining devices of Group IIC with measurable paths, 15.2.2 and either
15.4.3.2.1 or 15.4.3.2.2 is to be applied. For breathing and draining devices of Group IIC with
non-measurable paths, 15.4.3.2.1 or 15.4.3.2.2 is to be applied.

15.4.3.2.1 Method A

For devices intended for use only in hydrogen, only the test with the hydrogen/air mixture is
required. The tests are carried out five times with each test mixture. The tests are made
according to 15.2.2.2 and 15.4.3.1.
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15.4.3.2.2 Method B
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The use of this method involves limitation of the range of Group IIC gases covered. The
restriction of use shall be indicated accordingly, as specified in 27.2e) of IEC 60079-0.

Where exclusion of a specific gas or gases is required, the apparatus shall be marked "X".

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;

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

The tests shall be carried out five times with each test mixture, i aneewith, 1

For devi|ces intended for use only in hydrogen, only test mi d.
15.4.3.3 Acceptance criterion

The test result is considered satisfactory if no ign e to the test chambet.
16 Roptine tests

16.1 The following routine tests are \inte that the enclosure withstg
pressurg and also that it cgntaj ‘ gnnecting to the exterior.

describg
and the

16.1.1

overpreg

When th

ed for the fype test
testing @ .

s réference pressure has been impracticable and when a
e enclosed apparatus (windings, etc.), the static pressurg

3.1.

nds the

made according to one of the mmethods
ethod is to be agreed between the mand

facturer

hen the

Hynamic
s to be

test inv
applied jare
Group Pressure

cms3 bar
<10 I, 1A, 1B, 1IC 10
>10 I 10
>10 A, 1B 15
>10 lc 20
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16.1.2 When the second method is chosen, the routine test consists of

— either an explosion test with, inside and outside the enclosure, the appropriate explosive
mixture specified in 15.1.2 (for the determination of explosion pressure) at 1,5 times
atmospheric pressure;

— or a dynamic overpressure test as described in 15.1.3.2 for type tests, followed by a non-
transmission test with explosive mixtures as specified in 15.2.1.2 or 15.2.2.1 (test for non-
transmission of an internal ignition, with enlarged gaps) inside and outside the enclosure at
atmospheric pressure;

— or a dynamic overpressure test as described in 15.1.3.2 for type tests, followed by a static
test at a pressure of at least 2 bar.

16.1.3 routine
test is glynamic and the enclosed apparatus influences the press i internal
explosig 3 Pand the

testing gtation.

The indjvidual parts of a flameproof enclosure (for examgle, : b tested
separatgly. The test conditions shall be such that the e or hose to

which these parts are exposed in the complete enclo

16.2 Rloutine tests are not required for £ 10 cms3.

This exception also applies to enck
prescribed type test has been made at™g
Howevelr, enclosures of welded constr

test.

hen the
fessure.
routine

For enc|osures where refé routine

pressure testing shall

Routine| tests a
assembly proce

163 T

— the
or dI
— whe

no |
trans

P, if the

@t

e joints

there is
e S no

17 Switchgear for Group |

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
(which may be mechanical, electrical, electro-optical, pneumatic, acoustic, magnetic, or
thermal) when this influence is not applied manually to the apparatus itself, and which produce
in service arcs or sparks capable of igniting an explosive mixture, shall comply with the
following requirements.
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17.1 Means of isolation

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

opening of the flameproof enclosure.

The means of isolation of these flameproof enclosures shall be in accordance with 17.1.1,

17.1.2 or 17.1.3.

17.1.1 Fitted inside the flameproof enclosure, in which case the parts which remain energized

after the means of isolation has been opened shall either

— be protected by one of the standard types of protection listed in IEC 60079-
— shal| have clearances and creepage distances between phases an

ordance

with|the requirements of IEC 60079-7, and be protected by an/e vides a
degree of protection of at least IP20 according to IEC 60529 cannot
cont}act the energized parts through any openings. Thig barts of
intri j

In eithe 1 on the

cover pf

17.1.2 ith-orie’ pKthe standard types of protection

listed in

17.1.3

17.2 D

17.2.1

These d

17.2.1.1 ins t grties of the flameproof enclosure, type of pfotection

"d", as | i

17.2.1.2

17.2.2

These doots-er covers shall bear a label "DO NOT OPEN WHEN ENERGIZED".

brties of

17.2.3 Threaded doors or covers

These doors or covers shall bear a label "DO NOT OPEN WHEN ENERGIZED".

18 Lampholders and lampcaps

The following requirements apply to lampholders and lampcaps 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".
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18.1 Device preventing lamps working loose

The device which prevents lamps working loose, required in annex A of IEC 60079-7,
increased safety "e", may be omitted for threaded lampholders provided with a quic
switch in a flameproof enclosure, type of protection "d", which breaks all poles of the lamp
circuit before contact separation.

18.2 Holders and caps for lamps with cylindrical caps

k-acting

18.2.1 Holders and caps for tubular fluorescent lamps shall comply with the dimensional
requirements of data sheets Fa6 of IEC 60061.

18.2.2 |For other holders, the requirements of clause 5 shall apply, of the
flameprpof joint between the holder and the cap shall be at least 1 ment of
contact separation.

18.3 Hplders for lamps with threaded caps

18.3.1 |The threaded part of the holder shall be of a maté prrosion
under the likely conditions of service.

18.3.2 |At the moment of contact separation during 2 } e lamp, at lgast two
complete turns of the thread shall be engaged.

18.3.3 |For threaded lampholders electrical contact ghall be
established by spring-loaded contact elements. N 3 qQn, for electrical apparatus of Group 1I1B
or lIC, the making and breaking of contact duging y and removal of the lamp, shall take
place within a flameproof epglosure, type cti  of Group IIB or IIC respectivgly.
NOTE Fpr threaded lamph heeguireme of 18.3.3 are not necessary.

19 Non—metall'@n otallic parts of enclosures

The following requi fa__Aon-metallic enclosures and non-metallic parts of
enclosufes, except'f

- seal

- non- he type of protection does not depend.

19.1 Permittes netallic enclosures

Non-mefallic enclosures are permitted

— if their free volume is <3 000 cmS3;

— without limitation of volume if the enclosure is partly made of non-metallic material and if
the surface area of each of the parts of non-metallic material does not exceed 500 cm?;
however, the light transmitting part of a luminaire may have a surface area not exceeding

8 00

0 cm2,
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19.2 Special constructional requirements

19.2.1 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.

However, for enclosures of electrical apparatus of Group | which may be subjected to electrical
stresses capable of producing arcs in air and which result from rated currents of more than
16 A, the requirements stated in 12.6 are to be observed.

19.3 Supplementary requirements for type tests

The typg tests according to 23.4 of IEC 60079-0 shall be supplemek
indicatef in 19.3.1 and 19.3.2.

thextests wpich are

19.3.1 [Tests for flameproofness
19.3.1.) Test procedure

ch have

The tests for flameproofness shall be made in th
‘ 3.4.7 of

been pieviously subjected, as far as
IEC 60079-0.

19.3.1.4 Tests of ability of the enclogure to

These tgsts shall be made 4
19.3.1.3

This tedqt shall b
flameproof joints

hich the

— stati a e set to
av 5 mm; however, if the maximum permitted static|gap for
the group \Side 3 is less than 0,15 mm, the gaps shall be set to the maximum
pernpi

— oyl ald cylindrical parts of spigot joints, as well as threaded joints, shall not be
modijfied

— for hushings whick» 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 15.1.2.1 for the
corresponding group. In the case of electrical apparatus of Group IIC, 25 ignitions shall be
made with each of the two explosive mixtures specified in 15.1.2.1.

The test is judged satisfactory if the following test for non-transmission is satisfactory.

19.3.1.4 Test for non-transmission of an internal ignition

This test shall be carried out as specified in 15.2.

19.3.2 Flammability

This test shall be carried out only for enclosures or parts of enclosures of plastic materials.
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19.3.2.1 The test shall be carried out in accordance with ISO 1210.

The test pieces shall

— be cut from the enclosure of the electrical apparatus, or

— be moulded as individual pieces, or

— be cut from plates prepared for this purpose.

The test pieces moulded as individual pieces or the plates from which the test pieces are cut
shall be produced under conditions as close as possible to those used to produce the
enclosures of the electrical apparatus. These conditions shall be recorded in the manu-

facturerijs—documentation:

NOTE If| the conditions under which the enclosures are produced are critical, the ed in the

certificatipn documents.

The time during which any test piece continues to burn after re be less

than 15|s. During this time, the test piece shall not be burnt co

19.3.2.2 |If the test in 19.3.2.1 is not applicable due to di i c pf flame
one of the following tests shall be applied.

19.3.2.4.1 First alternative test method

The buln | is free
from draughts. Each specimen is to be su c ecimen,
with the| longitudinal axis vertical, by the \ d of the
specimgn is 10 mm above B an layer of
dry absprbent surgical ca standing
thicknegs of 6 mm).

heter of

Er.

The Buhsen burpé [
(9,5 + 0[5) mm. @

The gas thane gas with suitable regulator and meter for|uniform

gas floy. content of approximately 37 MJ/m3 has been {ound to
provide |si

The tes i (125 £ 5) mm in length, (13 £ 0,3) mm in width and (4 £ P,2) mm
in thickn

When necéessary, the’ specimens shall be preconditioned (see 5.2 of ISO 1210). The Qurner is
to be placed remote from the specimen, ignited, and adjusted to produce a blue flameé 20 min
high. The flame should be obtained by adjusting the gas supply and the air ports of the burner
until a 20 mm yellow-tipped blue flame is produced and then an increase in the air supply is to
be made until the yellow tip disappears. The height of the flame is to be measured again and
corrected, if necessary.

The test flame is to be placed centrally under the lower end of the test specimen and allowed to
remain for 10 s. The test flame is then to be withdrawn at least 150 mm away and the duration
of flaming of the specimen noted. When flaming of the specimen ceases, the test flame is to be
immediately placed again under the specimen.

After 10 s, the test flame is again to be withdrawn, and the duration of flaming and glowing is to
be noted.
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