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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -
Part 1: Equipment protection by flameproof enclosures “d”

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical gnd_electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technisal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaffer referred to as “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any IEC i mittee interested
in the subject dealt with may participate in this preparatory work. Intern entaNand non-
governmental organizations liaising with the IEC also participate in this prepa . qllak g

with the International Organization for Standardization (ISO) in accordafis i ditions, detetrmined by

agreement between the two organizations.

transparently to the maximum extent possib
between any IEC Publication and the correspo

7) No liability shall g

members of its tighal Committees for any personal injury, property damage or

ap other direct or indirect, or for costs (including legal fees) and
expenses arising ou ication, wse” of, or reliance upon, this IEC Publication or any other IEC

8) Attention is dr \ ti efefences cited in this publication. Use of the referenced publications is
indispensab é forghe\correct qp ation of this publication.

Equipment for explosive atmospheres.

This sixth edition cancels and replaces the fifth edition published in 2003 and constitutes a
technical revision.

This edition contains the following significant technical changes with regard to the previous
edition:

a) revisions to Clause 5 regarding markings and conditions of safe use when a dimension of
a flameproof joint is other than the relevant minimum or maximum;

b) revisions to Table 1 regarding maximum gap for flanged, cylindrical or spigot joints;
c) revisions to Table 4 regarding requirements for taper threaded joints;

d) revisions to Clause 10 regarding volume restrictions and test conditions associated with
breathing and draining devices;

e) revisions to Clause 11 regarding requirements for fasteners, associated holes and
blanking elements;

f) revisions to Clause 12 regarding material restrictions associated with zinc and Dembua?lents
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g) revisions to Table 5 regarding conditions for the determination of maximum surface
temperatures;

h) revisions to Clause 15 regarding the determination of explosion pressure (reference
pressure);

i) revisions to Table 6 regarding the reduction in length of a threaded joint for non-
transmission testing;

j) revisions to Table 7 regarding the test factors to increase pressure or test gap (ig);

k) revisions to Table 8 regarding the minimum distance of obstructions from flange openings;
I) revisions to Clause 19 regarding tests for flameproofness;

m) revisions to Clause 20 regarding a tabulated collection of marking requirements;

n) revisions to Annex C regarding additional requirements for flameproof(entry ;
o) revisions to Annex D regarding empty flameproof enclosures as

p) addition of a new Annex F regarding mechanical properties for

gq) addition of a new Annex G regarding equipment protection teve

The text of this standard is based on the following dm
(O

FDIS (\Repsry/onpvoting\
31/680/qu3 N\ 6 31/@92}R%M
N/

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

the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
* amended.

The contents of the corrigendum of September 2008 have been included in this copy.
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EXPLOSIVE ATMOSPHERES -

Part 1: Equipment protection by flameproof enclosures “d”

1 Scope

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

information, see Annex G.

2 Normative references

IEC 60061 (all parts), La

IEC 60079-0:2004, Ele

requirements Q

IEC 60079-1-1, Eleg
IEC 60079 atmoSpheres — Part 11: Equipment protection by intrinsic safety “i”

IEC 60086-1:2000, Primary batteries — Part 1: General

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

IEC 60127 (all parts), Miniature fuses
IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

IEC 60623:2001, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Vented nickel-cadmium prismatic rechargeable single cells

IEC 60662:1980, High-pressure sodium vapour lamps

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods
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IEC 61951-1:2003, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Portable sealed rechargeable single cells — Part 1: Nickel-cadmium

IEC 61951-2:2003, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Portable sealed rechargeable single cells — Part 2:Nickel-metal hydride

ISO 185:1988, Grey cast iron — Classification

ISO 965-1:1998, ISO general-purpose metric screw threads — Tolerances — Part 1: Principles
and basic data

ISO 965-3:1998, /SO general-purpose metric screw threads — Tolerances — Part 3: Deviations
for constructional threads

ISO 2738:1999, Sintered metal materials, excluding hard metals — Perx lntered metal
materials — Determination of density, oil content and open porosity

ISO 3864: 1984, Safety colours and safety signs

3 Terms and definitions

For the purposes of this document, the
given in IEC 60079-0, apply.

ollowing s and definitions, in addition to those

heres can be found in IEC 60050-426.

NOTE Additional definitions agplicakle fo explQsive

3.1

flameproof enclosure

enclosure in wh@v i igojté an explosive gas atmosphere are placed and
which can withstand [ oped during an internal explosion of an explosive
mixture, and whi , trarismission of the explosion to the explosive gas

atmosphere surra

3.2

volume

total intern enclosure. However, for enclosures in which the contents are
essential in e ¥olume to be considered is the remaining free volume

NOTE For luminaries, the volume is determined without lamps fitted.

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 This definition does not apply to threaded joints.

Documents
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3.5

distance

I

shortest path through a flameproof joint, when the width of the flameproof 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

i

distance between the corresponding surfaces of a flameproof joint when the electrical
apparatus enclosure has been assembled

NOTE For cylindrical surfaces, forming cylindrical joints, the gap is the difference betwe 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 prevent
during 10 tests made under the conditions specified in IE

gn ofvan explosion

3.8
shaft
part of circular cross-section used for th

3.9
operating rod

part used for the transmission of cohtrol vemnm
combination of the two

3.10

pressure-piling

results of an ig i 4 dbdivision of an enclosure, of a gas mixture pre-
compressed, for exant i y ignition in another compartment or subdivision

3.1

quick-acting deor\or cove

door or covek prov gvice which permits opening or closing by a simple operation,
such as lever or the rotation of a wheel. The device is arranged so that the
operatio

— one for loc

— another 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
threaded fasteners (screws, studs, bolts or nuts)

3.13
threaded door or cover
door or cover which is assembled to a flameproof enclosure by a threaded flameproof joint

3.14

breathing device

device which permits an exchange between the atmosphere within an enclosure and the
surrounding atmosphere and which maintains the integrity of the type of protection

Documents
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3.15

draining device

device which permits liquids to flow out from an enclosure and which maintains the integrity of
the type of protection

3.16

Ex blanking element

threaded blanking element tested separately from the equipment enclosure but having an
equipment certificate and which is intended to be fitted to the equipment enclosure without
further consideration

NOTE 1 This does not preclude a component certificate for blanking elements in accordance with IEC 60079-0.
Examples of blanking elements are shown in Figure 22.

NOTE 2 Non-threaded blanking elements are not equipment.

3.17
Ex thread adapter

thread adapter tested separately from the enclosure but having™an equipme ertificate and

NOTE This does not preclude a component certificate for thread ad

Examples of thread adapters are shown in Figure C.2.

3.18
Ex component enclosure
empty flameproof enclosure provided

The equipment grouping.and\tempera

electrical equipment i
subdivisions A,

All flame&proof juai er permanently closed or designed to be opened from time to time,
i ¢e of pressure, with the appropriate requirements of Clause 5.

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

The dimensions given in 5.2 to 5.5 inclusive specify the minimum or maximum values that
may be applied to the essential parameters of flamepaths. In instances where a dimension of
a flameproof joint is other than the relevant minimum or maximum (for example, in order to
comply with the test for non-transmission of an internal ignition), the equipment shall be
marked “X” according to 29.2 item i) of IEC 60079-0 and the specific conditions of use on the
certificate shall be in accordance with one of the following:

a) dimensions of the flameproof joints shall be detailed; or

b) specific drawing referenced that details the dimensions of the flameproof joints; or

c) specific guidance noted to contact the original manufacturer for information on the

dimensions of the flameproof joints.

The surface of joints may be protected against corrosion.
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Coating with paint or powder-coat finish is not permitted. Other coating material may be used
if the material and application procedure have been shown not to adversely affect the
flameproof properties of the joint.

A corrosion inhibiting grease may be applied to joint surfaces before assembly. The grease, if
applied, shall be of a type that does not harden because of ageing, does not contain an
evaporating solvent, and does not cause corrosion 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 not be more than
0,008 mm thick.

5.2 Non-threaded joints
5.2.1 Width of joints (L)

The width of joints shall not be less than the minimum values gi
width of joints for cylindrical metallic parts press-fitted into th
enclosure of a volume not greater than 2 000 cm3 may be rg

— the design does not rely only on an interference
during the type tests of Clause 15, and

— the assembly meets the impact test requireme
interference fit tolerances into acco

— the external diameter of the pres dth of the joint is measured,
does not exceed 60 mm.

5.2.2 Gap (i)

The surfaces ofs
does not exceed 6,3

Flame proof

enclosure 7

Cylindrical dowel

driven into hole \

Cover L

Width of joint/

4

Surface of cover
and dowel shall be
in the same plane IEC 541/07

Figure 1 — Example of construction for indirect checking of a flanged
group | flameproof joint Documents
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5.2.3 Spigot joints
For the determination of the width L of spigot joints, one of the following shall be taken into
account:

— the cylindrical part and the plane part (see Figure 2a). In this case, the gap shall nowhere
exceed the maximum values given in Tables 1 and 2;

— the cylindrical part only (see Figure 2b). In this case, the plane part need not comply with
the requirements of Tables 1 and 2.

NOTE For gaskets, see also 5.4.

c f

. = |
n IS N

| =D
% IEC 082/01 G IEC 063/01

Figure 2a — Cylindrical part and plane pa igure 2 — Cylindrical part only

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

> 3,0 mm (I, lIA, 1IB)
d >0,50L (lIC)

f <1,0mm (I, HA, IR, lIC
1 interior of enclo

2 — Spigot joints

ane joinDNar the plahe part or partial cylindrical surface (see 5.2.6) of a joint is
holés.intended for the passage of threaded fasteners for assembling the parts
of a flameprqof & 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.

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

The distance [ is determined as follows.

5.24.1 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.

5.2.4.2 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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5.2.4.3 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 b 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 IIB,

or 0,1 mm for electrical equipment of group IIC (reduced gap); or

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

§

¥,
12

Figure 3

g

'\

NN
5\

IEC 064401

IEC 065/01

o1
v

Figure 5

Full document details: IEC 60079-12007

S

IEC 066/01 4

A
[\
Ay
1<0,20 mm (I,11A)
i<0,15 mm (IIB)
i<0,10 mm (IIC)
«
IEC 1939/03
Figure 6
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N yé I

IEC 069/01

IEC 068/01

Figure 7

Key

1 interior of enclosure

5.2.4.4 Spigot joints where, to the &d
part (see Figures 7 and 8), in

5.2.5 Conical joint

Where joints int@
surfaces shall conp

through the coni
exceed 5°.

| width of the joint and the gap normal to the joint
ralues in Tables 1 and 2. The gap shall be uniform
equipment of Group IIC, the cone angle shall not

There shall be no\nteptional gap between the two parts (see Figure 9a).
The width of the joint shall comply with the requirements of Table 1.
The diameters of the cylindrical surfaces of the two parts forming the flameproof joint, and

their tolerances, shall ensure compliance with the relevant requirements for the gap of a
cylindrical joint as given in Table 1.
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IEC 070/01

Figure 9a — Example of a joint with partial cylindricg

5.2.7 Flanged joints for acetylene atmospheres

d for use in
\ditions are met:

Flanged joints are only permitted for electrical equipmen
explosive gas atmospheres containing acetylene provided al

a) gapi<0,04 mm;
b) width L 2 9,5 mm; and

c) volume < 500 cm3.

5.2.8 Serrated joints

ables 1 and 2 but shall have

See Figure 9b.

X|
IS

Y>5T
‘ Test length = X
X 1,5
T21,25mm
a=60° (+5°)
IEC 1940/03
Figure 9b — Example of serrated joint Documents
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Table 1 — Minimum width of joint and maximum gap for enclosures
of groups |, ll1A and IIB

Maximum gap
Minimum mm
Type of joint "rg::‘rt‘ l(.)f For acr\;oslume For acr\::)alume For acr\T/]oalume For acr\;oslume
mm V<100 100 < V<500 500 < V<2000 vV >2000
Cofna s | 1 | A | LA s | 1 A |
6 0,30 0,30 0,20 - - - - - - - - -
Flanged, cylindrical 9,5 0,35 0,30 0,20 (0,35 0,30 0,20 | 0,08 0,08 0,08 - - -
or spigot joints 12,5 0,40 0,30 0,20 | 0,40 0,30 0,20 | 0,40 0,30 /T, 0,40 0,20 0,15
25 0,50 0,40 0,20 | 0,50 0,40 0,20 | 0,50 O, 0,/23 \O\QO 0,40 0,20
6 0,30 0,30 0,20 | - - S\ _
9,5 0,35 0,30 0,20 -
Sleeve
Cviindrial bearings 12,5 0,40 0,35 0,25 —
ylindri
joints for 25 0,50 0,40 0,30 0,20
shaft glands 40 0,60 0,50 0,40 0,25
of rotating
electrical 6 0,45 0,45 0,30 _
machines
with: Rolling- 9,5 0,50 0,45 0,35 -
element 12,5 0,60 0,50/ 040 0,20
bearings
25 0,75 0,60 ,45 0,30
40 0,80 0,75 , 0,80 0,75 0,45 0,80 0,75 0,40
NOTE Constructional values rounded according tk{ISC{E’» sh\\b\}%en when determining the maximum gap.
Documents
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Table 2 — Minimum width of joint and maximum gap for group IIC enclosures

Minimum Max"'r;%m 9ap
L width of
Type of joint joint L For a volume For a volume For a volume For a volume
mm cm3 cm3 cm3 cm3
V<100 100 <V <500 500 <V <2000 vV >2 000
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 0,04
c26 mm 12,5 0,15 0,15 0,15 -
Spigot
joints dz05L 25 0,18b 0,18b 0,18P 0,18b
(zFa')gUfe L=c+d 40 0,20¢ 0,20¢ 0,29¢ 120C
f<1mm
6 0,10 - -
Cylindrical joints 9,5 0,10 0,10 < -
Spigot joints 12,5 0,15 015 -
(Figure 2b) 25 0,15 ,15 0,15
40 0,20 ,20 /\ 0,20
6 0.1 - \ -
Cylindrical joints for _
shaft glands of 9.5 0,15 0,
rotating electrical 12,5 0,2 25 0,25 -
machines with rolling
element bearings 25 S 2 0,25 0,25
4'9 0,30 730 0,30 0,30
a  Flanged joints are permittedor gxplosive\mi ene and air only in accordance with 5.2.7.
b Maximum gap of cziz}ric if f<0,5mm.
€ Maximum gap of cy y\I mm if f< 0,5 mm.
NOTE The construction %{{es\ra{nMaCWISO 31-0 should be taken when determining the maximum gap.

ly with the requirements given in Tables 3 or 4.

Table 3 — Cylindrical threaded joints

Pitch

Threads engaged

Volume <100 cm3

Volume >100 cm3

Depth of engagement

Thread form and quality of fit

>0,7 mma

>5

>5 mm

>8 mm

Medium or fine tolerance quality according to 1ISO 965-1 and ISO 965-3b

a  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
internal ignition which is prescribed in 15.2.

b Cylindrical threaded joints which do not conform with ISO 965-3 in respect of thread form or quality of fit, are
permitted if the test for non-transmission of an internal ignition, prescribed in 15.2, is passed, when the width of
the threaded joint specified by the manufacturer is reduced by the amount specified in Table 6.

Full document details: IEC 60079-12007

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/iec-60079-1-2007
http://www.avadocuments.com/doc/iec-60079-1-2007

-18 - 60079-1 © IEC:2007

Table 4 — Taper threaded jointsa

Threads provided on each part >5b

a |nternal and external thread shall have the same nominal size.

b Threads shall conform to the NPT requirements of ANSI/ASME B1.20.1, and shall be made-up wrench tight.
Male threaded fittings with a shoulder or interruption shall be provided with:

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

2) alength not less than the “L4” dimension between the face of the shoulder and end of the fitting
thread.

Female threads shall gauge at “flush” to “2 turns large” using an L1 plug-gauge.

5.4 Gaskets (including O-rings)

that is to say neither be taken into account in the determinati
joint nor interrupt it.

The gasket shall then be mounted so that

maintained,

— the minimum width of joint of a cyljf
maintained before and after compre

These requirements do
sealing gasket of metg
Such a sealing gasks s, to\ thexexptosion protection, and in this case the gap
between each s G art 'shalbbe measured after compression. The minimum
width of the cyli 5 aintaimed before and after compression.

2
IEC 1941/03 IEC 073/01

Figure 10 Figure 11
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1 1

3—| y
4

w IEC 074/01 IEC 075/01

Figure 12 Figure

<
RN

& IEC 076/0 & & IEC 077/01
Figure 15

Key

interior of enclosure

O-ring

1
2

< 3 gasket
4

metallic or metal sheath gasket

% IEC 078/01 Figure 16

Figures 10 to 16 — lllustration of the requirements concerning gaskets

5.5 Equipment using capillaries

The capillaries shall either comply with the gap dimensions given in Table 1 or Table 2 for
cylindrical joints using 0 as the diameter of the inner part, or when the capillaries do not
conform to the gaps given in these tables, the equipment shall be evaluated in accordance
with the test for non-transmission of an internal ignition given in 15.2.
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6 Cemented joints

6.1 General

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

If a joint which is cemented does not fulfil the requirements of Clause 5, in the absence of the
cement it shall be subjected to the thermal endurance to heat and thermal endurance to cold
of IEC 60079-0.

6.2 Mechanical strength

compliance criteria in accordance with C.3.1.1.

6.3 Width of cemented joints

The shortest path through a cementeg\joi
enclosure of volume V shall be

>3 mm if

>6 mm if

7 Operating r<$s

Where an operating”rod

7.1 If the diamete gting rod exceeds the minimum width of the joint specified in
Tables 1 a [ e joint shall be at least equal to this diameter but without,
howeverK _ha 25 mm

7.2 If the diametri learance is liable to be enlarged as a result of wear in normal service,
appropriate arrangevents 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.

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 Figure 17), or
— a labyrinth joint (see Figure 18), or
— ajoint with a floating gland (see Figure 19). Documents
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8.1.1 Cylindrical joints

Where a cylindrical joint contains grooves for the retention of grease, the region containing
the grooves shall neither be taken into account when determining the width of a flameproof
joint nor interrupt it (see Figure 17).

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

8.1.2 Labyrinth joints

Labyrinth joints which do not comply with the requirements of Tables 1 and 2 may
nevertheless be considered as complying with the requirements of this standard if the tests
specified in Clauses 14 through 16 are satisfied.

not be less than 0,05 mm.

8.1.3 Joints with floating glands

ooves for grease seals

IEC 542/07

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

IEC 081/01
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 m‘inimum rad_ial clearance g
‘ without rubbing

m maximal radial cleara
li» d m D-d diametrical clearg
D
IEC 082/01
Figure 20 — Joints of shaft glands of rotati nachines

8.2 Bearings
8.2.1 Sleeve bearings

A flameproof joint of a shaft gland
add|t|on to the joint of the

sleeve bearing shall be provided in
ave a width of joint at least equal to

bearings, at lea
brass) wheneve
clearance k (see Fi
non-sparking meta

In shaft glands equipped with rolling-element bearings, the maximum radial clearance m (see
Figure 20) shall not“exceed two-thirds of the maximum gap permitted for such glands in
Tables 1 and 2.

NOTE 1 It is acknowledged that, with assemblies, all parts will not exist in their worst case dimensions
simultaneously. A statistical treatment of the tolerances, such as “RMS”, may be required for m and k verification.

NOTE 2 It is not a requirement of this standard that the manufacturer’'s m and k calculations be verified. Also, it
is not a 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 Precautions should be taken so that the mountings of light-transmitting parts of any material do not
produce internal mechanical stress in those parts.
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10 Breathing and draining devices which form part of a flameproof enclosure

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.

These requirements apply equally to devices for the transmission of sou hut do not cover

devices for

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

— use with pressure lines containing gas which is capable of form

gaps of flanged joints.

NOTE |If, for technical reasons, breathing or drai 'ng de
that they are not liable to become inoperativei
paint).

10.2 Composition limits

The elements
containing acetylené

formation.

specifiech

10.4 Elements V easurable paths

Interstices and measurable lengths of path need not comply with the values given in Tables 1
and 2, 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.

10.5 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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NOTE For functional reasons, it may also be necessary to state the fluid permeability and the open porosity
specified in accordance with the standard methods for the particular material and the particular manufacturing
methods (see Annex B).

10.6 Removable devices

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

10.7 Mounting arrangements of the elements

The breathing and draining elements shall be sintered, or fixed by other suitable methods:

— either directly into the enclosure to form an integral part of the enclosufre, o

Alternatively, the element can be mounted, for example press-fitted_in 2.1,

be applied, with the exception that the surface roughness
5.2.2, if the element arrangement passes the type test in

— either from within, in which case
possible only from the inside, or

The device and its gua

impact of IEC 60@0.

In addition to Clause
breathing angd draini

+10.6 inclusive, the following requirements shall apply to
which are evaluated as Ex components.

The breathing
Clause 6, or fixed
component.

and draining elements shall be sintered or cemented in accordance with
by other methods into a suitable mounting part to form the mounting

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.

10.9.2 Type tests for breathing and draining devices used as Ex components

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
10.9.2.1 to 10.9.2.3.

NOTE 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
shall be not less than 85 % of the specified maximum bubble test pore size. See B.1.2.

10.9.2.1 Test of the ability of the breathing and draining device to withstand pressure
10.9.2.1.1 Test procedure

The reference test pressures in each gas group are

— Group | 1 200 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 ove
breathing and draining devices. The reference pressure shall be one

— 1,5 times the reference pressure for a period of a
be submitted to a routine test; or

manufacturer is not required to ap
type.

10.9.2.1.2 Acceptance criteria

10.9.2.2 Therm

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

10.9.2.2.1 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:

— 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;

— the test mixtures shall be as for 15.4.2.1, 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
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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;

— 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 section with: Section 1 Section 2 Section 3 Section 4

174 500 500 500 5

00
IG — @ 40 (internal)

|
. [ I I Il
PT | | [ |

IG IG

@ 75 (internal) IEC 543/07

Exh.

Key
TS test sample position
| inlet

Exh. exhaust outlet

IG ignition source

PT pressure transducer

Figure 21 — Component test rig for\breathi g@d draining devices

— any device shall he operate cifi the manufacturer's documentation. After
each of five tests, |t i S be maintained external to the device for a
sufficient timeato allo inbous\purning on the face of the device to become
evident, for i 5 ease the temperature of the external surface of
the device or to'm ature trapsfer to the outer face possible;

deformation whith_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 equipment.

NOTE Breathing and draining devices which fail any of the tests of 10.9 are excluded from evaluation 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 test shall be carried out on a standard test rig, as illustrated in Figure 21, and made in
accordance with 15.4.3, with the following additions and modifications.

10.9.2.3.1 Test procedure

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

— attheinlet end, and Documents
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— 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
accordance with Figure 21, and have the following number of sections:

— group | and group IlA: 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 |IB having either measurable paths or
non-measurable paths, the non-transmission test of 15.2.1 shall be applied

For breathing and draining devices of group IIC with measurable pathk ansmission

For breathing or draining devices of group IIC with non-measura X .1 (method
A) or 15.4.3.2.2 (method B) shall be applied.

10.9.2.3.2 Acceptance criteria

During the test, no ignition shall be transmitted tg g\test chamber.

10.9.3 Ex component certificate

certificate shall show

a) the manufacturer's

b) the limiting reference press
NOTE The sel i
the deV|ce |s not™Me

In addition, the™x component certificate shall require that each Ex component or package of
Ex components be a¢companied by a copy of the certificate, together with the manufacturer’s
declaration stating

— compliance with the certificate conditions,

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

— special mounting instructions, if any.
11 Fasteners, associated holes and blanking elements

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; Documents
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— for group Il, be special fasteners complying with the requirements of IEC 60079-0.

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

a) marked on the equipment per 20.2(a), Table 9, or

b) specified in the relevant certificate.

11.6 In the case of holes for screw
flameproof enclosures, the remaining thisknes ; he flameproof enclosure shall
be at least one-third of the nominal diameter of v.or stud with @a minimum of 3 mm.

11.7 When screws are i ad \ es in enclosure walls, with no washer
fitted, at least one full

11.8 |If, for eas
the resulting ho

of the enclosure are
requirements of 11

11.9 |If apexture
entry) are _no
propertié

The blanking element may be made so that it can be fitted or removed from either the outside
or the inside of the wall of the flameproof enclosure.

The mechanically or frictionally locked blanking element shall comply with one or more of the
requirements of 11.9.1 to 11.9.3.

11.9.1 If it is removable from the outside, this shall be possible only after disengagement of
a retaining device inside the enclosure (see Figure 22a).

11.9.2 It may be so designed that it can be fitted or removed only by the use of a tool (see
Figure 22b).

11.9.3 It may be of a special construction in which insertion is carried out 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). Documents
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11.9.4 A blanking element shall not be used with an adapter.

11.10 Threaded doors or covers shall be additionally secured by means of a hexagon socket
set screw, or some equally effective method.

Inside ? P . Outside
— - _ Figure 22a

Inside ) Outside

7

NS
% Figure 22¢c
Q Shearable neck
] Outside

Exaniples of blanking elements for unused apertures

Figure 22b

IEC 544/07

12 Materials™s echanical 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 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. Documents
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12.4 When cast iron is used, the material shall be not less than the quality 150 (ISO 185).

12.5 Liquids shall not be used in flameproof enclosures when there is a risk of producing
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 16 for the type of explosive mixture
produced; however, the surrounding explosive atmosphere shall be appropriate to the group
for which the electrical equipment is constructed.

12.6 In flameproof enclosures of group |, 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 equipment such as circuit-breakers, contactors, isolators) shall have a comparative
tracking index equal to or greater than CTI 400 M, according to IEC 60112

requirements given in [thi
have a tolerance cla

te cable glands or conduit entries shall have the
ple M25 or 1/2NPT. This may be accomplished by

ISO 3864) per20.3(b), Table 10.

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

a) the places where entries can be fitted; and

b) the maximum permitted number of these entries.

Each entry shall have no more than one thread adapter when an adapter is used. A blanking
element shall not be used with an adapter.

13.1 Cable glands

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

Where cable glands are separate:

— threaded Ex cable glands can be evaluated as equipment. Such cable glands do not have
to be submitted to the tests of 15.1, nor to the routine test of Clause 16;

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

13.2 Conduit sealing devices

Conduit sealing devices, whether integral or separate, shall meet the reguirements of this

shall be tested as part of the enclosure concerned.

Where conduit sealing devices are separate:

either as part of the
satisfy the type @
applied by the insts

manufacturer of the e

i.e. the joints shall comply with Clause 5 and the assembly shall be
for non-transmission of 15.2.

flameproof enclosure,
submitted to the tes

The distance from the face of the seal closest to the enclosure (or intended end-use
enclosure), and the outside wall of the enclosure (or intended end-use enclosure) shall be as
small as practical, but in no case more than the size of the conduit or 50 mm, whichever is the
lesser.

13.3 Plugs and sockets and cable couplers

13.3.1 Plugs and sockets shall be constructed and mounted so that they do not alter the
flameproof properties of the enclosure on which they are mounted, even when the two parts of
the plugs and sockets are separated.

13.3.2 The widths and the gaps of the flameproof joints (see Clause 5) of the flameproof
enclosures of plugs and sockets and cable couplers shall be determined by the volume which
exists at the moment of separation of the contacts other than those for earthing orB nding or
those which are parts of circuits complying with IEC 60079-11. ocuments
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13.3.3 For plugs and sockets and cable couplers, the flameproof properties of the enclosure
shall be maintained in the event of an internal explosion, both when the plugs and sockets or
cable couplers are connected together and at the moment of separation of the contacts, other
than those for earthing or bonding or those which are parts of circuits complying with
IEC 60079-11.

13.3.4 The requirements of 13.3.2 and 13.3.3 do not apply to plugs and sockets nor to cable
couplers fixed together by means of special fasteners conforming to 11.1 and which bear a
marking per 20.2(b), Table 9.

13.4 Bushings

standard, the

Bushings, whether integral or separate, shall meet the requirements g
i hs and gaps

relevant requirements of Annex C and create, on the enclosure, the
prescribed in Clause 5.

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

Where bushings are separate:

— threaded Ex bushings can be evaluated as equipment.

— other bushings can only be evaluat

The requirements of IEQ ~ ification and testing are, for the type of
protection flameproof gnclosure ) by the following requirements.

The determinati f i surface temperature specified in I[EC 60079-0 shall be
made under the i i i ‘
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Table 5 — Conditions for the determination of maximum surface temperature

Type of electrical equipment Test voltage Overload or fault conditions
Luminaires (without ballast) U, +10 % None
Ballast, electro-magnetic type U, +10 %
U,+10 %
Rectifier effect simulated by diode®
Ballast, electronic type U, +10 % ©
Motors Uy 10 %° None
Resistors U,+10 % None
Electromagnets U, +10 % U, and worst-case air-ga
Other equipment U,£10 % As specified by the a able standard for

industrial equmep\

NOTE U, is the rated voltage of the equipment. For equipment involving a volta d todiscrete
rated voItages) the test voltage should be the worst case voltage within the rayg\

The rectifier effect is only to be simulated in the case of ballasts for tubula quore

Alternatively, determination of the maximum surface temperature at o Iy U, £ 5% (as per
IEC 60034-1). In this case, this range for use shall be m t /and included in the
manufacturer's instructions.

Additional testing to determine the luminaire temperaiute i is under consideration.
Additional guidance can be found in IEC 600/7\9—7.

15 Type tests

a) determination of th
b) overpressure
c) test for non-trans

ce in that the static or dynamic overpressure test may
est for non-transmission of an internal ignition or on another

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 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.

Joints of removable parts of flameproof enclosures shall be tested in the worst-case assembly
conditions.
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15.1 Tests of ability of the enclosure to withstand pressure
15.1.1 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 15.1.2 and 15.1.3.

The tests are considered satisfactory if the enclosure suffers no permanent deformation or
damage, affecting the type of protection. In addition, the joints shall in no place have been
permanently enlarged.

15.1.2 Determination of explosion pressure (reference pressure)

tive to
with a

e For all electrical equipment, the refe all be determined at normal ambient
temperature using the defined test mi \t atincréased pressure. The absolute
pressure of the test mixture (P), in KPa, shal\be culated by the following formula, using

Tay min N °C:

e For electrical equigment\oth a g electrical machines (such as electric motors,
generators and tachome \ | simple internal geometry (see Annex D) with an
enclosure votume S ¥hen empty, such that pressure-piling is not
considered ik pressure shall be determined at normal ambient
temperature usirg tf » yixture(s), but is to be assumed to have a reference

an rotating electrical machines (such as electric motors,
pthat involve simple internal geometry (see Annex D) with an
enclog exeeeding 10 |, when empty, such that pressure piling is not

i S reference pressure shall be determined at normal ambient
) the“defined test mixture(s), but is to be assumed to have a reference
pressure increased by the factors given in the table below. Under this alternative, the test
pressure for the overpressure type test in 15.1.3.1 shall be 4 times the increased
reference pressure. The 1,5 times routine test is not permitted.

Minimum ambi%nt temperature Test factor
> -20 (see Note) 1,0
> -30 1,37
> -40 1,45
> -50 1,53
> -60 1,62

NOTE This covers equipment designed for the standard ambient temperature range
specified in IEC 60079-0.
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15.1.2.1 Each test consists of igniting an explosive mixture inside the enclosure and
measuring the pressure developed by the explosion.

The mixture shall be ignited by one or more ignition sources. However, when the enclosure
contains 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 shall be determined and recorded during each
test. The locations of the ignition sources as well as those of the pressure recording devices
are left to the discretion of the testing laboratory 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.

The number of tests to be made and the explosive mixture to be used
air and at atmospheric pressure, are as follows:

|
@
(]
o
~—
=
o
L
(]
Q
=
©
3
(]
5
~—
o
=
«Q
=
o
c
©
=
>
=
(0]
(]
~—
(]
%]
~—
%]
.
~—
>0
—~
L
(oo}
=+
o
a
N—"

— electrical equipment of group IIC: three tests
with (31 £ 1) % hydrogen.

All motors shall es
at each end of t
motor both at rest apd

(24 + 1) % hydragen/methane (85/15).

NOTE 1 There is presumption of pressure-piling when
— either the pressure values obtained during a series of tests, deviate from one to another by a factor of 21,5, or

— the pressure rise time is less than 5 ms.

NOTE 2 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.

15.1.2.4 Electrical equipment intended to be used in a single specified gas may be tested
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 group
but only for the gas considered. The restriction of use shall be indicated accordingly, as
specified in 29.2 item e) of IEC 60079-0.

Where exclusion of a specific gas or gases is required, the equipment shall be marked “X” in
accordance with 29.2 item i) of IEC 60079-0, and specified on the certificate.
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Double marking can be applied for a specific gas and for the next lowest group to the group of
this gas (for example, IIB + Hj), if the enclosure has been submitted not only to the tests for
the specific gas, but also to those necessary for the lower group.

15.1.3 Overpressure test

This test shall be made using either of the following methods, which are considered as
equivalent.

For electrical equipment intended for use at an ambient temperature below —-20 °C, the
overpressure test shall be conducted at a temperature not higher than the minimum ambient
temperature. Where the tensile and yield strength properties of the material used are shown
by material specifications to not decrease significantly at low temperatu overpressure
test may be conducted at normal room ambient.

15.1.3.1 Overpressure test — First method (static)
The relative pressure applied shall be

— 1,5 times the reference pressure, or

— 4 times the reference pressure for enclosures noy’subjes

Volume Pressure
cm3 kPa
<10 1000
>10 1000
>10 1500
>10 2000
The period of app; shall be at least 10 s.
The test is made
The overpressure te \ considered satisfactory if the test result is in compliance with

15.1.1 aqd i akage through the walls of the enclosure.

15.1.3.2 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 15.1.2.1, these may be precompressed
to produce an explosion pressure of 1,5 times the reference pressure.

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.

The overpressure test shall be considered satisfactory if the test result is in compliance with
15.1.1.
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15.2 Test for non-transmission of an internal ignition

Gaskets (see 5.4) shall be removed. The enclosure is placed in a test chamber. The same
explosive mixture is introduced into the enclosure and the test chamber at atmospheric
pressure.

The flamepath lengths (engagement) of threaded joints of the test specimen(s) shall be
reduced according to Table 6.

The flamepath lengths of spigot, cylindrical and flanged joints of the test specimen(s) shall not
be greater than 115 % of the minimum length(s) stated by the manufacturer.

according to the factors in Table 7;

— at normal atmospheric pressure and
factors noted in Table 7.

e.g. in case of a glass window forming a

cylindrical gap with the following shall apply for the flame

transmission test;
— the calculateS; Ki

ing into account the maximum constructional gap at
specified maximum ambient temperature, T, ., shall

be verified b extest gap ig to at least 90 % of the calculated maximum gap at
Ta,max ;

— the calcu 3 Jap ic 1. taking into account the maximum constructional gap at
20° S argement at specified maximum ambient temperature T, ., shall

be verifj hy Y Si he defined test mixture at increased pressure according to the
formula

Py = (ic,r / ie ) x (0,9)
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Table 6 — Reduction in length of a threaded joint for non-transmission test

Reduction in length by

G I, 1A and IIB G lc
Type of threaded joint rotips an roup
(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 | No reduction | No reduction | No reduction
or better
Cylindrical, with larger tolerances than permitted
above 1/3 1/2 1/2 1/3

T~

NPT No reduction | No reduction Weduction No reduction

NOTE For tapered threads, the joint should be tested with the minimum handtight\engagement permitted by the
thread standard at the extremes of tolerances.

Table 7 — Test factors to increase pr w

Temf:l;iture (:;o;[‘:%l Gsrsot'/:) LA( Grbu IIZB g—:-r 5u2I|I-I(§
°C CH4/H; X "(\ 7,5 % C.H,
60 1,00 DO oo 1,50
70 1,06 1,05 1,04 1,67
80 1,07 [ yos 195 1,70
90 /N\108,—~ \ 1z |\ 06 1,73
1,09 108 1,06 1,74
o\ 19 1,07 1,77
P11 N 1,08 1,80
102 N 111 1,09 1,83

talfation of equipment employing type of protection “d” that
joints. Specifically, the flanged joints of such equipment are not
alled\ closer to solid objects, not part of the equipment, than the

If so tested at distance less than in Table 8, this equipment shall have the minimum distance
of obstructions specified on the certificate. Also, the equipment may be marked in accordance
with 20.3(c), Table 10.

Table 8 — Minimum distance of obstructions from
flameproof “d” flange openings

Gas group Minimum distance
mm
A 10
1B 30
lc 40
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15.2.1 Electrical equipment of groups I, IIA and IIB

15.2.1.1 The gaps ig 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 < ig).

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 IlA: (55 + 0,5) % hydrogen (MESG = 0,65 mm);

— electrical equipment of group II1B: (37 + 0,5) % hydrogen (MESG = 0,35 mm).

ansmission of an
the maximum
ertimental safe

NOTE The explosive mixtures chosen for this test ensure that the joints prevent/the
internal ignition, with a known margin of safety. This margin of safety, K, is
experimental safe gap of the representative gas of the group concerned to the
gap of the chosen test gas.

— electrical equipment of group I: K= W =1,42 (

. . 0,92
— electrical equipment of group llIA: K = 065 =1,42 (pro
— electrical equipment of group IIB: K = % =

ep’ do pot f IfiI@e apove condition, one of the
nsmigsion of an internal ignition:

Group |

Group IIA Q A
45 % Hy £ 0,5

Group 1IB 28 % Ho £+ 1
28 % Hyo + 1
at 140 kPa

— precomp pormal test mixtures according to the following formula:
Pk = I£ x 0,9
I

where Py is the precompression factor.

15.2.1.2 If enclosures of groups IIA and IIB could be destroyed or damaged by the test
in 15.2.1.1, 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 1B 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 IlA: (4,2 £ 0,1) % propane;

— electrical equipment of group IIB: (6,5 £ 0,5) % ethylene.

15.2.1.3 The test in 15.2.1.1 or 15.2.1.2 shall be made five times. The test result is
considered satisfactory if the ignition is not transmitted to the test chamber.
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15.2.2 Electrical equipment of group IIC

The following methods can be used for this test.

NOTE The first and second methods below are equivalent in their factors of safety, 1.5, and the minimum test gap
of 90 %. This is accomplished by either increasing the pressure or by increasing the test gap dimension in an
equivalent fashion.
15.2.2.1 First method
All gaps of joints other than threaded joints shall be increased to the value

1,35 ic < ig £ 1,5i¢

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 man

The following explosive mixtures, in volumetric ratio with aj
to be used in the enclosure and in the test chamber:

- (27,5 £ 1,5) % hydrogen, and
- (7,5%1) % acetylene.

intended for use solely with
hydrogen or solely with acetylene, the\tests ‘ with the corresponding gas

NOTE When preparing a test sample employ'ng drics
roller element bearings, the test ga the diametrisal
radial clearance of 8.2.2.

15.2.2.2 Second me

The enclosure s i t gap/ig according to the following formula:

The enclosure and t 9 are filled with one of the gas mixtures specified for the
first method a - : to 1,5 times atmospheric pressure.

f a shaft gland for a rotating machine with
earance from Table 1 or Table 2, and not the

Alternatively N e gaps’of a test specimen do not fulfil the above condition, the following
method may be

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

P =€ x1,35
Ie
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 /e is based on the diametrical clearance from Table 1 or Table 2, and not the
radial clearance of 8.2.2.

15.2.2.3 Electrical equipment which are a single piece production shall be tested five times
with unaltered test gaps and with each of the explosive mixtures specified in 15.2.2.1 at
atmospheric pressure and the dimensional requirements of 5.1 apply.

15.3 (Reserved for future use) Documents
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15.4 Tests of flameproof enclosures with breathing and draining devices

The tests in accordance with 15.4.1 to 15.4.3 shall be carried out in the following order on a
sample after the impact strength test of 10.8.

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.

15.4.1 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 acgondance
breathing and draining devices shall be replaced by solid plugs.

15.4.1.2 For the overpressure test in accordance with 15.1/ ible nembrane
(for example, a thin plastic sheet) shall be fitted to the inner athing and
draining devices. After the overpressure test, the (e R

deformation or damage likely to affect the type of protection:

15.4.2 Thermal tests
15.4.2.1 Test procedure
The enclosure, with the device(s) fitte

15.4.3.1 but with the ignition source o
results.

propane in volumetric ratio
intended for us@ >
atmospheric pressufe/sha

for a sufficient time 10 allow any continuous burning on the face of the device to become
evident (for examplée, 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).

15.4.2.2 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 for
the determination of the temperature class of the electrical equipment.

15.4.3 Test for non-transmission of an internal ignition

This test shall be made in accordance with 15.2 with the following additions and
modifications.
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15.4.3.1 Test procedure

An ignition source shall be placed first close to the inner surface of the breathing and draining
device and subsequently in one or more places if a high peak explosion pressure and rate 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.

15.4.3.2 Non-transmission test for breathing and draining devices

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

and either
N IC with

For breathing and draining devices of group IIC with measurable p&

15.4.3.2.1 Method A

For devices intended for use only in hydrogen, only the test™w 3 ydrogen/air mixture is
required. The tests are carried out five times wit The tests are made
according to 15.2.2.2 and 15.4.3.1.

15.4.3.2.2 Method B

The tests shatlbe cattied’out five times with each test mixture, in accordance with 15.4.3.1.
For devices intended for use only in hydrogen, only test mixture a) is to be used.

15.4.3.3 Acceptance criterion

The test result is considered satisfactory if no ignition is transmitted to the test chamber.
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16 Routine tests

16.1 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 15.1.3. 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 when the
overpressure type test has been made by the second method.

When the determination of the reference pressure has been imp
dynamic test involves a risk to the enclosed equipment (windings,
to be applied are as follows:

pxessures

Volume Group
cm3
<10 I, lIA, 1B, lIC
>10 |
>10 1500

>10 2 000
16.1.2 When the second method is chosen, 3 s test consists of
— either an explosion testwith, insi i hre’enclosure, the appropriate explosive
mixture specified in 45.1 ermingtion of explosion pressure) at 1,5 times

— or a dynamic overg
transmission
transmission ®
at atmospheric o

explosion, the st 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.

16.2 Routine tests are not required for enclosures with a volume less than or equal to
10 cm3. This exception also applies to enclosures with a volume greater than 10 cm3 when
the prescribed type test has been made at a static pressure equal to four times the reference
pressure. However, enclosures of welded construction shall in every case be submitted to the
routine test.

For enclosures where reference pressure measurement is impractical, exemption from routine
pressure testing shall not apply.

Routine tests are not required for bushings not specific to one flameproof enclosure, if the
assembly procedure is sufficiently documented (see C.2.1.4).
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