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FOREWORD
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Thee International Electrotechnical Commission (IEC) is a worldwide organization for standardization_comj

alll national electrotechnical committees (IEC National Committees). The object of IEC is")to pr
infernational co-operation on all questions concerning standardization in the electrical and electronic fiel
this end and in addition to other activities, IEC publishes International Standards, Technical.Specific

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

the latter.
IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf
aspessment services and, in some areas, ,aecess to IEC marks of conformity. IEC is not responsible f

sefvices carried out by independent certification bodies.
All users should ensure that they have,the latest edition of this publication.

Nq liability shall attach to IEC or itsidirectors, employees, servants or agents including individual exper
mgmbers of its technical committees’ and IEC National Committees for any personal injury, property dam
otlher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othq
Pyblications.

Attention is drawn to.the’/Normative references cited in this publication. Use of the referenced publicati
indispensable for the.correct application of this publication.

Atiention is drawn-to the possibility that some of the elements of this IEC Publication may be the sub
paftent rights..]IEC-shall not be held responsible for identifying any or all such patent rights.
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made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60079-5 has been prepared by IEC technical committee 31:
Equipment for explosive atmospheres.

This fourth edition cancels and replaces the third edition, published in 2007, and constitutes a
technical revision.

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

NOTE The technical changes referred to include the significant technical changes in the revised IEC standard, but
the + £ k. H Lot £ Ll i ' £ ko H PN H M = k. £ nd b
y ret-formeanexheaustivetstef-al-modifications—fromthe—previotus—edition—Mere—guidanee—mey—be—foy y

referring to the redline version of the IEC standard, if available.

Type

Significant changes Clause/subclause | Minor and Extension Major
editorial technical
changes changes

Spec|fic references to IEC 60079-0 have been
reworded so the references to IEC 60079-0 can 4.1.34.84.8.3 X
be nqn-dated references

The ‘housing” surrounding the powder filled
equigment or Ex Component has been
redefjned as a “container” to avoid confusion 4.1 X
with fhe “enclosure” requirements of
IEC §0079-0

A relg@xation has been introduced to permit
reduged distances through filling material for

. . . h 4,39 X
instances where there is no adjacent gap in the
contginer

A relg@xation has been introduced to permit the
use df creepage dimensions per IEC 60079-7 4.8.3 X
where CTl is better than 175

An eyaluation of joints employed when the
reduged distances according to Table 1 are 5.1.1 X
appligd, has been added.

Text for determination of maximum-temperature
clarifled with respect to overloads\and 5.1.4 X
malfynctions

A baflch routine test has been introduced 5.2.1 X

The fext of thisistandard is based on the following documents:

FDIS Report on voting
31/1156/FDIS 31/1171/RVD

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

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

The list of all parts of IEC 60079 series, under the general title Explosive atmospheres, can
be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indigates
that jt contains colours which are considered to be useful for the correct understanding
of itg contents. Users should therefore print this publication using a colour¢rinter.
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EXPLOSIVE ATMOSPHERES -

Part 5: Equipment protection by powder filling “q”

1 Scope

This part of IEC 60079 contains specific requirements for the construction, testing and
marking of electrical equipment, parts of electrical equipment and Ex components in the|type
of proptection powder filling “q”, intended for use in explosive gas atmospheres.

NOTE| 1 Electrical equipment and Ex components protected by powder filling “q"—may can gohtain elegtronic
circuitp, transformers, protection fuses, relays, intrinsically safe electrical apparatus, associated electrical
apparatus, switches, etc.

NOTE|2 Type of protection powder filling “q” provides Equipment Protection Level (ERK) Gb or Mb.-Ferfurther

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

This | standard applies to electrical equipment, paris of electrical equipment and Ex
components with:

— a|rated supply current less than or equal to 16-A;

Y

rated supply voltage less than or equal te>1 000 V;
— a|rated power consumption less than or equal to 1 000 W.

2 Normative references

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

IEC 60079-0:2004, Explosive atmospheres — Part 0: Equipment — General requirements

Ei;li : “;l”

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

IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety "i"
IEC 60127 (all parts), Miniature fuses
IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 61558-1, Safety of power transformers, power supplies, reactors and similar products —
Part 1: General requirements and tests

IEC 61558-2-6, Safety of transformers, reactors, power supply units and similar products for
supply voltages up to 1 100 V — Part 2-6: Particular requirements and tests for safety isolating
transformers and power supply units incorporating safety isolating transformers
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ISO 2859-1, Sampling procedures for inspection by attributes — Part 1: Sampling schemes
indexed by acceptance quality limit (AQL) for lot-by-lot inspection

ISO 3310-1, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal
wire cloth

ISO 3310-2, Test sieves — Technical requirements and testing — Part 2: Test sieves of
perforated metal plates

ISO 2591-1, Test sieving — Methods using test sieves of woven wire cloth and perforated

meta

3 1

For t

pnlate
i

‘erms and definitions

he purposes of this document, the terms and definitions given in IEC 60079-0 as wg

the following apply.

NOTE|

3.1

Additional definitions applicable to explosive atmospheres can be found in IEC,60050-426.

powder filling “q”

type
in poj
expld

Note

pf protection in which the parts capable of igniting an expldsive gas atmosphere are
sition and completely surrounded by filling material toyprevent the ignition of an ext
sive gas atmosphere

1 to entry: The type of protection may not prevenqt the surrounding explosive gas atmospherg

eIl as

fixed
ernal

from

penetfjating into the equipment and components and being.ighited by the circuits. However, due to the smdll free

volum
filling

3.2
fillin
solid

bs in the filling material and due to the quenching.of‘a flame which may propagate through the paths
material, an external explosion is prevented.

b material
quartz or solid glass particles

contg

hous
filling

Note 1

iner (for filling \material)
ng immediately“surrounding the electrical equipment protected by and containing the
material

to entrys> The container may, in some cases, also be the external enclosure.

in the

Enclosure Containers

411

411

Closing and sealing

A General

Enclosures Containers of electrical equipment, parts of electrical equipment or Ex

components protected by powder filling "q” shall be filled and sealed at the time of
manufacture. The closing and sealing shall be the methods of 4.1.1.2 or 4.1.1.3.
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4.1.1.2 Enclosures Containers permanently sealed at the time of manufacture

The-enelosure container shall be permanently sealed at the time of manufacture and shall not
be capable of being opened without leaving visible evidence that the-enclesure container has
been opened. The-enclesure container shall be marked in accordance with Clause 6, item a).

NOTE Suitable techniques that can provide visible evidence of containers being opened are, for example,
welding, soldering, cemented joints, rivets, cementing of screws, or lead-seal safety-wiring of screws.

4.1.1.3 Enclosures Containers intended to be opened for repair

Electrical equipment, parts of electrical equipment, or Ex components that are designed to be
repaifed shall incorporate sealing methods that are capable of being renewed without damage
to the—enclosure container when the equipment is repaired, re-filled, and re-sealed.| The
enelgsure container shall be marked in accordance with Clause 6, item b).

NOTE

soldedng;

4.1.2 Pressure test of-enclosure container

The ¢lectrical equipment, parts of electrical equipment or Ex components protected by powder

filling “q” shall meet the pressure test requirements specified in'5.1.1.

4.1.3 Degree of protection of the-enclosure container

The—fenclosure container of the electrical equipment,)parts of electrical equipment, qr Ex
components protected by powder filling “q”, in their normal service condition, i.e. with all
openjngs closed as in normal use, shall comply. at'least with the degree of protection IP%4 as
defined in IEC 60529. If the degree of protection is IP55 or higher, and the—enclgsure
contginer is not hermetically sealed, the cantainer shall be provided with a breathing dgvice.

container with the breathing device in place shall comply at least wit%\ the

degrg¢e of protection IP54 according to@EC 60529. The test shall be conducted on an empty
enelgsure container without the powder filling installed. At the end of any water ingress fests,
no water shall be visible inside thexeAclosure container.

NOTE| 1 As the-enclesure container may need to be destroyed in order to determine the entrance of dust or
water|two separate test samples-ma¥ could be required for the two ingress tests.

NOTE|2 When the contaiperts also the external enclosure, the tests of enclosures requirements of IEC 6(3079-0
apply.

The |ngress protection of-enclesures containers or parts of electrical equipment protected by
powder filling-£g™, intended for use only in clean, dry rooms, may be reduced to degrg¢e of
protection 1RP43. These-enclosures The certificate number of this equipment shall include the
symfel "X" suffix in accordance with-29-2-1} the marking requirements of IEC 60079-0, and the

Spedific-Conditions of Use listed on the certificate shall detail the restrictions of use.

“n

When Ex components protected by powder filling “q” are intended to be mounted inside
another enclosure complying with IEC 60079-0, this outer enclosure shall have a degree of
protection of at least IP54. The IP rating of the inner-enclesure container does not need to be
specified provided that the Ex component is mounted in a position where it is unlikely to be
contaminated by any small amounts of water that may enter the outer enclosure.

NOTE 3 The impact and drop tests of enclosures from IEC 60079-0 do not generally apply to Ex Components
intended to be mounted inside another enclosure complying with IEC 60079-0, as the external enclosure provides
the protection against impact and drop.

The maximum gap of-an-enclosure a container protected by powder filling “q” shall be at least
0,1 mm smaller than the specified smallest dimension of the filling material.

NOTE 4 The restriction on the size of the gap is intended to reduce the escape of filling material.
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4.1.4 Filling procedure

Filling shall be carried out so as not to leave any void within the filling material (for example
by shaking down). The free space within electrical equipment, parts of electrical equipment or

Ex components protected by powder filling “q” shall be effectively filled with filling material
(see also 4.3.2).

4.1.5 Containers that are not external enclosures

“n

The container of type of protection “q” equipment or Ex Component that is installed or
intended to be installed internal to another enclosure is considered the same as that of an Ex
Compenent:

4.2 | Filling material
4.2.1 Requirements Material specification

The material shall be quartz or solid glass particles.

The material specification shall-be—tested-dry state that, determine@\in accordance with the
ISO 2591-1 procedure for dry materials, the size of particles arg-within the following gieve

sizeg-usihg-a:
— 1|mm nominal aperture sieve in accordance with 1ISO 3310-1 or ISO 3310-2

— 5pP0 um nominal aperture sieve in accordance with 1ISO 3310-1.
4.2.2 Documentation

The focuments prepared by the manufacturer in-accordance with IEC 60079-0 shall inglude
the slpecification of the particle material, the-Size range of the particles, as well as the {filling
procgss and the measures taken to ensure proper filling.

NOTE| It is not a requirement of this standard\that conformity to the specification of the particle material and size
range |of the particles needs to be verified,

4.2.3 Testing

The filling material shall be subjected to the dielectric strength test specified in 5.1.3.

4.3 | Distances
4.3.1 Distances'through filling material
Except where-specified otherwise in this standard, the minimum distance through the f{illing

matefial between electrically conducting parts of the equipment and the-irnersurface-df-the
enclgsdre tontainer shall comply with Table 1 and Figure 1. This does not apply to condujctors

usedUorexternal ficld wiring connections which pnnofrafo the wall of the-anclasiira container.
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Table 1 — Distances through the filling material

Voltage® a.c. r.m.s. or d.c. Minimum distance Reduced distance P
\ mm mm
U<80 5 1,5
U <100 5 2
U <125 5 2
U <160 5 2
U <200 5 3
U <250 5 3
U <400 6,3 3
U < 500 8 3
U < 800 10 5
U <1000 14 5
U <1600 16 10
U <2500 25 10
U <3200 32 10
U <4000 40 14
U <5000 50 14
U <6300 63 25
U <8000 80 25
U <10 000 100 40

@ When determining the required values~for creepage and distance, the working voltage may be higher
the voltage in the table by a factor of ;1 (see Note).

Voltage and that there are a fiuptber of rated voltages in common use that can be accommodated by th{
factor.

b o ensure that there is\a sufficient path length through the filling material to provide quenching of a f
ffom the inside to thevoutside of the container, the reduced distances shown are permitted only when {
i$ no adjacent gap mthe container that could permit a flame to exit. See Figure 1.

than

NOTE The factor of 1,1 recognizés that at many places in a circuit, the working voltage equals the rfated

1,1

ame
here
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4.3.2

If ele

- if

ctrical equipment contains components which have an enclosed free space not filled
the filling material (e.g. a relay), the following requirements apply:

K Q NN NN NN N NN N

A [

N NN N NN NN NN
/ \\
/ solid DN
. insulation J
n-conductive non-conductive

Il wall

/ conductive (metallicy'wall

bottom

tance to conductive wall according Table 1, reduced distance
tance to non conductive wall with thickness ¢ ; b > (distancCe according Table 1) — ¢
tance to gap, minimum radius according Table 1, noieduced distance

epage distance according Table 2

Figure 1 — Distanees through filling material

Malfunction conditions according to 4.8 shall be considered when determining
ng voltage.

While this standard is applicable to equipment with a rated supply voltage not exceeding 1 000 V, Thb
into account working voltages greater than 1 000 V which-may can be developed or generated witHin

hent or Ex ComponentsA'typical example is a fluorescent luminaire ballast with a rated voltage of 240 |V,
h arc initiation voltage of approximately 2 000 V.

Distances surrounding free space

the

le 1
the
but

with

the“enclosed free space of the component is less than 3 cm3, the minimum disfance

tr

rough the ftilling material between the component wall and the inner surface o

the

enclosure container shall comply with Table 1. The reduced distances are not permitted;

— if the enclosed free space of the component is between 3 cm3 and 30 cm3, the minimum
distance through the filling material between the component wall and the inner surface of
the-enclesure container shall comply with Table 1 but with a minimum of 15 mm;

— the component shall be fixed, so that movement nearer to the wall of the—enclesure
container is not possible;

— the free volumes-of-more-than shall not exceed 30 cm3 are-notpermitted;

— the enclosure of the component shall resist the thermal and mechanical stresses to which
it will be subjected even under-fault malfunction conditions according to 4.8. There shall
be no damage or distortion which could reduce the protection provided by the filling
material.
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4.4 Connections

4.41 Equipment

& 4n

Cablgs used for the entry of electrical conductors into a powder filled=g’ container shall pe an
integfral part of the equipment and shall be protected and sealed @s specified in 4.1.1| The
clamping means shall comply with the cable gland requirements-ofIEC 60079-0 and shall not

be cgpable of being removed without obvious damage to the powder filled “q” container.

4.4.2 Ex Components

“n

Conrlection to powder filled “q” Ex Components shall)¢emply with the connection facilitieg and
termination compartments requirements of IEC 60Q79-0.

4.5 | Capacitors

The fotal stored energy of all capacitors' in an enclosure of electrical equipment, p3grt of
electfical equipment or Ex component\protected by powder filling “q” shall not exceed 20 J in
normfal operation.

4.6 | Cells and batteries

Enclgsures for powder filled “q” electrical equipment, parts of electrical equipment dr Ex
components that contain cells or batteries shall incorporate a breathing device tq the
surrdunding atmosphere (see 4.1.3) unless the batteries or cells:

a) have a capacity of 1,5 Ah or less, or

b) dp not release gas under normal operating conditions, and comply with the requirenpents
fqr primary and secondary batteries with a capacity up to 25 Ah, of IEC 60079-7, for|level
of protection “eb”.

NOTE Sealed gas-tight cells do not release gas under normal operating conditions.

4.7 Temperature limitations under overload conditions

Each electrical equipment, part of electrical equipment or Ex component protected by powder
filling “q” shall be protected against overload prescribed in the relevant product standard
specified by the manufacturer so that the—permissiblelimittemperature—of the—applicable
temperature class is not exceeded-at-the-wall-of-the—enclosure—and inside the filling material
up-to at a depth of 5 mm from the wall of the-enclosure container. If the reduced dimension of
Table 1 has been applied and results in a distance less than 5 mm, the reduced distance shall
be used in place of the 5 mm shown. The effectiveness of the protection shall be confirmed by
the test of 5.1.4.
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NOTE It is often difficult to limit the temperatures with only a fuse, and an internal thermal protective device-may
be is often necessary to comply with the maximum temperature requirements of 5.1.4.

4.8 Temperature limitations under-fault malfunction conditions
4.8.1 General

The-enclosure container shall not be damaged and the-limiting temperature class shall not be
exceeded even in the case of-faults malfunctions as detailed in 4.8. The effectiveness of the
temperature protection shall be confirmed by the test in 5.1.4.

4.8.2 Fuse

Unleg$s the equipment supply is protected by a fuse rated at not more than 170.%~of the
maximum normal current, the equipment shall be subjected to any single internal-electrical
fault malfunction which may cause either an overvoltage or overcurrent, for example:

short-circuit of any component;
— open circuit due to any component failure;
— fgult malfunction in the printed circuitry.

Overteurrent-devices Fuses, if employed, shall have a voltage rating not less than that qf the
circult and shall have a breaking capacity not less than the prospective fault current gf the
circult.

If a—fault malfunction can lead to one or more subsgquent-faulis malfunctions, for example
overlpading of a component, the primary and subseguent-faults malfunctions are considered
to bef a single-fault malfunction.

Whefe there is no product standard, the overlodds to be considered are those specified bly the
manyfacturer.

The Yoltage U, shall be assumed to be ‘applied to the supply terminals when consideringHauit
malfynction conditions and-fault malfunction exclusions.

When the fuse is not integral 10 the electrical equipment or parts of electrical equipment, the
marlkgng certificate number shall include the-symbel "X" suffix in accordance with-29-2{} the
markjng requirements «of\ IEC 60079-0 and the Specific Conditions of Use listed on the
certificate shall detail(the required fuse.

When the fuse~is* not integral to an Ex component, the—marking certificate number |shall
inclugle the symbol "U" in accordance with-29-5-g)-of IEC 60079-0 and the schedufe of
limitgtions.shall detail the required fuse.

4.8.3 Fault Malfunction exclusions

The following-faults malfunctions need not be considered.

a) Resistance values lower than the rated values for:
— film type resistors,
— wire wound resistors and coils with a single layer in helical form,

when they are used at no more than 2/3 of their rated voltage and rated power at the
maximum service temperature as specified by the manufacturer of the respective
components.

b) Short-circuit conditions for:
— plastic foil capacitors,

— ceramic capacitors,
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— paper capacitors,
when they are used at no more than 2/3 of their rated voltage as specified by the
manufacturer of the respective components.

c) Insulation failure of:

— galvanically separating components (e.g. optocouplers and relays) designed for |
segregation of different circuits,

when the sum U of the r.m.s. values of the maximum voltages of the two circuits is not
more than 1 000 V and the rated voltage of the component between the two different
circuits is at least 1,5 times U.

NPTE Galvanically separating components providing double or reinforced insulation according to a\pfoduct
standard are considered to meet the requirements of IEC 61140, e.g. IEC 60747-5-5 for photo coupler:

o
—

ransformers, coils and windings, which:
—| comply with Level of Protection “eb” in IEC 60079-7, or-transformers-which

—| comply with the requirements for mains transformers, Level of Protection “ia” or “ip”, in
IEC 60079-11, or

—| comply with IEC 61558-2-6, or
—| provide a double or reinforced insulation between the circuit-pér IEC 61558-1.

It is hot necessary to consider the possibility of a short cireuit-if the distances or creepage
distahces between bare live parts or printed tracks are at least equal to the values of Taple 2
(for methods of measuring creepage distances see IEC 60079-7 and IEC 60079-11).

The maximum voltage between the parts shall be_used to determine the distances accofding
to Tdble 2. If the parts are electrically isolated, thelsum of the maximum-peak voltages qf the
two ¢ircuits shall be considered as—peak the voltage. The maximum-—peak voltage shgll be
assepsed taking into account normal operating’ conditions (transients being disregarded) and
fault malfunction conditions as specified in, this standard.

For distance under a coating according to Table 2, the following conditions apply:
— a|conformal coating shall have the effect of sealing the conductors in question against
ingress of moisture;

— it|shall adhere to the conductive parts and to the insulation material;
— if{the conformal coating is applied by spraying, then two separate coats are to be applied;

other methods of yapplication require only one coat, for example, dip coating, brushing,
vacuum impregnating, but the intention is to achieve an effective, lasting, unbroken sgal;
a
S

solder mask is considered as one of the two coatings, provided it is not damaged during
bldering,

unbroken seal.

Where bare parts of energized circuits emerge from the coating, the comparative tracking
index (CTI) in Table 2 applies to both insulation and conformal coating.
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Table 1 — Creepage distances and distances through filling material

Voltage? Creepage Minimum Distance under Distance through
a.c.ord.c. distance P value coating filling material
Ur.m.s..
SeeNote
\% mm CTI mm mm
Uu<10 1,6 _° 0,6 1,5
U<12,5 1,6 4#5 100 0,6 1,5
e 46 1.6 4175 100 06 1.5
U< 20 1,6 475100 0,6 1,5
U<25 1,7 475100 0,6 1,5
U<32 1,8 475100 0,7 1,5
U<40 3 475100 0,7 1,5
U<50 3,4 475100 0,7 1,5
U<63 3,4 475100 1 1,5
U<80 3,6 475 100 1 1,5
U <100 3,8 475 100 1,3 2
U<125 4 175 1,3 2
U<160 5 175 1,3 2
U <200 6,3 175 2,6 3
U < 250 8 176 2,6 3
U <320 10 175 2,6 3
U <400 12,5 175 3,3 3
U <500 16 175 5 3
U< 630 20 175 6 5
U < 800 25 175 6 5
U <1000 32 175 8,3 5
U<1250 32 175 12 10
U <1600 32 175 13,3 10
U <2000 32 175 13,3 10
U< 2 500 40 175 13,3 10
U < 3200 50 175 16 14
U <4000 63 175 21 14
T=5000 86 +75 27 4
U <6300 100 175 33 25
U< 8 000 125 175 41 25
U< 10 000 160 175 55 40
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@ When determining the required values for creepage and distance, the working voltage may be higher than
the voltage in the table by a factor of 1,1 (see Note).

NOTE The factor of 1,1 recognizes that at many places in a circuit, the working voltage equals the rated
voltage and that there are a number of rated voltages in common use that can be accommodated by the 1,1
factor.

If material with higher CTI value is used, the use of the Level of Protection “eb” creepage distances given for
that CTl in IEC 60079-7 is permitted.

NOT, C A+ 10\ and haolow _tho valiig of OT1 1o oot rolovant
T g

4.8.4 Protective devices for temperature limitation

Temperature limitation may be achieved by an internal or external, electrical or thefmal,
protective device. The device shall not be self-resetting.

Whete integral fuses are used as protective devices, the fusing.‘element shall be of the
enclgsed type, for example, in glass or ceramic.

Overtcurrent devices shall have a voltage rating not less than that of the circuit and shall jhave
a brelaking capacity not less than the prospective fault current of the circuit.

4.8.5 Power supply prospective short-circuit current

Electrical equment parts of eIectrlcaI equment and Ex components protected by powder
filling ; ith a
rated voltage of not greater than 250 V axty shall be suitable for operation from a stpply
systgm with a prospective short-circuit current of 1 500 A unless the marking includes the
valug of the permitted prospective shgri-circuit current. Higher prospective currents than 1
500 A could be present in some instaltations, for example at higher voltages.

If a qurrent limiting device is necessary to limit the prospective short-circuit current to a yalue
not greater than the rated(breaking capacity of the fuse, this device shall be a registor
accofding to 4.8.3 a) and the rated values shall be:

O

irrent rating 1,5 & 1,7 x I, of the fuse;

D

Kternally applied"maximum voltage Uyy,;
— ppwer rating™t,5 x (1,7 x I, of the fuse)? x resistance of limiting device.

If thg manufacturer does not provide a required short-circuit protective device, the certificate
number for the electrical equipment or parts of electrical equipment shall include the-syfmbeol
"X" ¢uffix in accordance with-29.2 i} the marking requirements of IEC 60079-0 and the
Specific Conditions of Use listed on the certificate shall detail the short-circuit protective
devices required.

5 Verifications and tests

5.1 Type verifications and tests
511 Pressure type test of-enclesure container

The pressure tests shall be conducted on the samples subjected to the tests of enclosures in
IEC 60079-0. Irrespective of its volume, the-enclosure container samples shall be subjected to
a pressure type test with an over-pressure of 50 kPa without the occurrence of permanent
deformation exceeding 0,5 mm in any of its dimensions. The pressure shall be applied for at
least 10 s.
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For-enclosures containers without breathing or degassing openings, which contain capacitors
other than plastic foil, paper or ceramic type and where the volume of the filling material is
lower than eight times the volume of the capacitors, the pressure type test with an
overpressure of 1,5 MPa shall be applied for at least 10 s.

Where the reduced distances have been applied (4.3.1), the pressure test shall be conducted
hydraulically. There shall be no drops of water to blotting paper placed under the sample from
any of the joints of the sample not identified as a “gap” for the purposes of employing the
reduced distances.

NOTE 1 The test samples used for this test normally have the “gaps” sealed to allow the evaluation of the joints
withoyTThe drops of water expected to come from the 'gaps -

Testg—shall-be—carried—out-in—normal-conditions—of -the—egquipment—but may be condiicted

withdut the filling material present.

NOTE|2 When the container is also the external enclosure, the tests of enclosures requirements of IEC 6(079-0
apply.

NOTE|3 The impact and drop tests of enclosures from IEC 60079-0 do not generally-apply to Ex Comp¢nents
intended to be mounted inside of another enclosure complying with IEC 60079%0) as the external encjosure
provides the protection against impact and drop.

5.1.2 Verification of the degree of protection of the enclosure

The Hegree of protection of the enclosure shall be verified in accordance with the method
specified in IEC 60529. Any breathing devices shall befin place. This test shall be carried out
after[the pressure type test in 5.1.1 on any one of the;samples.

NOTE|1 When the container is also the external enclosuge,the tests of enclosures requirements of IEC 6(079-0
apply.

NOTE|2 The impact and drop tests of enclosures, ffrom IEC 60079-0 do not generally apply to Ex Compdnents
intended to be mounted inside of another enclesure complying with IEC 60079-0, as the external encjosure
provides the protection against impact and drops

5.1.3 Dielectric strength test of the filling material

The insulating properties of the filling material shall be tested prior to the filling process fising
a sample of the/filling material. For this purpose, the electrode arrangement shown in Figure 1
shall|be used./The electrodes shall be covered by the filling material in all directions wWith a
thickhess-of.at least 10 mm.

o)\ Q

L [T e —r PR PPN . . . £ ion a : :
The SAlTpIe STidll DE COTIUTHOITEU 10T dl 1€ds5U £4 1T dU a eITTPEeldiure U1 (£0 T £Z) U dild 1e ative

humidity of between 45 % and 55 %. A test voltage of 1 000 V d.c. 85 % shall then be applied

to the electrodes.

The filling material complies with the requirements if the leakage current does not exceed
10-6 A. If the material fails to comply, further conditioning and retesting are not permitted.

5.1.4 Maximum temperatures

Where current dependent fuses in accordance with IEC 60127 are used as protective devices
for temperature limitation, the maximum temperature under overload conditions shall be
measured with a continuous current of at least 1,7 times the fuse rating. If other fuses are
employed, the test current shall be based on the non-fusing current rating of the fuse.
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Where items other than current dependent fuses are used as protective devices for
temperature limitation, the equipment shall be tested to verify that the-limiting temperature
class is not exceeded when those protective devices operate.

When required by 4.8.3 to consider a malfunction, any malfunction which could increase heat
dissipation but not cause a current dependant fuse to disconnect immediately shall be
considered. (Malfunctions that will cause immediate rupture of the fuse do not need to be
considered.) The malfunction assessed as most likely to affect the temperature class shall be
simulated as closely as possible, particularly in respect of the spatial relationship between the
container wall and the source of the heat.

NOTE| 1 To simulate overload conditions or malfunctions which may cause higher temperatures than in ormal
operafion, it-might-be-suitable is often convenient to use power components mounted in the equipment andsjubject
to thelmaximum available power. Such components-should-be are normally chosen and located in the ‘equipment
so thaf they are representative of the thermal characteristics of the components they represent.

NOTE|2 The term “overload” also applies to the situation where the Ex “q” equipment (or comiponent — such as a
solid gtate relay or a luminaire ballast) controls rather than consumes power and the temperature rise is, af least
partly| related to the external load. In such cases, where the equipment is protected by &rfuse rated at no{ more
than 170 % of the maximum normal current, the external load is adjusted to achieve theyfaximum current trough
the fuged circuit, but no more than 1,7 times the fuse rating. Internal malfunctions are\not applied as they gre not
considered to result in an “overload”.

5.2 | Routine verifications and tests
5.21 Routine pressure test of-enclosure container

Eachl-enclosure container having a volume greater than 100 cm3 shall be subjected|to a
routime pressure test with an overpressure of 50 kPa.or 1,5 MPa, as applicable (See §.1.1)
withqut the occurrence of permanent deformation.exeeeding 0,5 mm in any of its dimensions.
The pressure shall be applied for at least 10 s.

Testg shall be carried out under normal conditions of the equipment, but may be done without
the fijling material present.

The foutine pressure test may be,Waived where the-enclosure container has passed a|type
test with four times the-referenceltest pressure (50 kPA or 1,5 MPa) in 5.1.1.

The foutine overpressure testing can be replaced by a batch test according to the follgwing
criterfia based on ISO 2859-1:

Fpr a production batch up to 100, 8 samples need to be tested at 1,5 times the routing test
pfessure with no-failures.
F

br a prodyction batch from 101 to 1 000, 32 samples need to be tested at 1,5 timep the
rgutine dest pressure with no failures.

e Fpréa'production batch from 1 001 up to 10 000, 80 samples need to be tested at 1,5 {imes
theNoutine test pressure with no failures.

Batches above 10 000 shall be subdivided into smaller batches.

In many cases, the routine pressure test cannot be conducted without modifying the container
so significantly that it is no longer representative of the equipment and could no longer be
completed as the equipment. In these cases, neither the type test nor the batch routine test
provide reasonable alternatives. In some cases, the samples for the batch routine
overpressure test also have to be significantly modified to be able to conduct the test. In
these cases, the satisfactorily tested samples are discarded and only the remaining untested
samples of the batch released.
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5.2.2 Dielectric strength test of the filling material

The insulating properties of each lot of the filling material shall be tested prior to the filling
process using a sample of the filling material. For this purpose, the electrode arrangement
shown in Figure-+ 2 shall be used. The electrodes shall be covered by the filling material in all

directions with a thickness of at least 10 mm. The test voltage shall be 1 000 V d.c. +g %

under the following climatic conditions:

— temperature (23 £ 2) °C;
— relative humidity 45 % to 55 %.

The filling material complies with the requirements if the leakage current does not-exceed
106 A.

If thg filling material does not initially comply with these requirements, the lot may be fdried
and retested.

pA

@

Insulation

Electrode (brass)

IEC

Dimensions in millimetres with a tolerance of +1,0 mm

Figure-1 2 — Test arrangement for the dielectric
strength test of the filling material
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6 Marking

Electrical equipment, parts of electrical equipment, and Ex Components of powder filling “q”
shall be marked in accordance with IEC 60079-0, with the following additional marking, as
appropriate:

a) “This-encloesure container has been permanently sealed and cannot be repaired”.

b) “This—enclosure container is factory sealed — consult manufacturer’s instructions for
repair”.

c) Each connection facility for external connection shall be marked with an identification of

“o

I3

4 ! 1 ! el O A N o000 AL V- WA W.V-\ FNEIAN
leuU vUIlayc dliu TalCU CUTTCIIU ( 24 vV U.C., ZUU TTIA -, 20U 'V, TUU TTIA ).

d) Ekxternal fuse data if the type of protection depends upon such a fuse, “Required _external
fyse: 315 mA”;

e) Prmitted prospective short-circuit current of the-external-electrical supply system |f the
efiuipment is designed for a short-circuit current less than 1 500 A, accaording to 4.8.5, for
ekample “Permitted supply short-circuit current: 35 A”.

f) Qptionally, permitted prospective short-circuit current of the—externalelectrical supply
system if the equipment is designed for a short-circuit curreatyof 1 500 A or rore,
afcording to 4.8.5, for example “Permitted supply short-circuit current: 3 500 A”.

Any ¢f these markings may be replaced by technically equivalent’information.

7 Ipstructions

¢ raaguiredbv
o Tequirop—oy

nstructions prepared in accordance witly IEC 60079-0, shall also include the followin

here permitted by the manufacturer, details on the re-filling, re-sealing, and re-t¢g

quirements for powder filled ‘" equipment that has been opened for repair.

here the-enclosure contajfnier is permanently sealed and repair is not permitted b
anufacturer, this shall be stated clearly in the instructions.

J:

sting

y the
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -
Part 5: Equipment protection by powder filling “q”

FOREWORD

2015

Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
alll national electrotechnical committees (IEC National Committees). The object of IEC isg")to/pr
infernational co-operation on all questions concerning standardization in the electrical and electronic fiel
this end and in addition to other activities, IEC publishes International Standards, Technical .Specifica
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National'Committee inte
in|the subject dealt with may participate in this preparatory work. International, governmental and
governmental organizations liaising with the IEC also participate in this preparationy{EC collaborates g
with the International Organization for Standardization (ISO) in accordance with conditions determin|
agreement between the two organizations.

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

IEC Publications have the form of recommendations for international use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to’ ensure that the technical content
Pdblications is accurate, IEC cannot be held responsible for'the way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
transparently to the maximum extent possible in their‘ynational and regional publications. Any diver
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicg
the latter.

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

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

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

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

At{ention is drawn-to the possibility that some of the elements of this IEC Publication may be the sub
pafent rights..]JEC-shall not be held responsible for identifying any or all such patent rights.
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This fourth edition cancels and replaces the third edition, published in 2007, and constitutes a
technical revision.

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

NOTE The technical changes referred to include the significant technical changes in the revised IEC standard, but
they do not form an exhaustive list of all modifications from the previous edition. More guidance may be found by
referring to the redline version of the IEC standard, if available.
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Type

Significant changes

Clause/subclause

Minor and
editorial
changes

Extension

Major
technical
changes

Specific references to IEC 60079-0 have been
reworded so the references to IEC 60079-0 can
be non-dated references

4.1.3 4.84.8.3

X

The “housing” surrounding the powder filled
equipment or Ex Component has been
redefined as a “container” to avoid confusion
with the “enclosure” requirements of

IEC 60079-0

4.1

A relfixation has been ntroduced to permit
reduged distances through filling material for
instances where there is no adjacent gap in the
contginer

4.3.1

A relaxation has been introduced to permit the
use df creepage dimensions per IEC 60079-7
where CTl is better than 175

4.8.3

An eyaluation of joints employed when the
reduged distances according to Table 1 are
appligd, has been added.

5.1.1

Text for determination of maximum temperature
clarifled with respect to overloads and
malfynctions

5.1.4

A bafch routine test has been introduced

5.2.1

The {ext of this standard is based on the following documents:

FDIS

Report on voting

31/1156/FDIS

31/1171/RVD

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

voting indicated in the above table,

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

The [ist of all parts of IEC 60079 series, under the general title Explosive atmospheres| can

be found on the IEC website.

The gommittee-has decided that the contents of this publication will remain unchanged| until
the gtability (date indicated on the IEC website under "http://webstore.iec.ch" in the |data

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

-

¢confirmed,

e withdrawn,
e replaced by a revised edition, or
e amended.
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EXPLOSIVE ATMOSPHERES -

Part 5: Equipment protection by powder filling “q”

1 Scope

2015

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

mark
of pr

NOTE|
transf
switch

NOTE|

This
requi
this 3

This
comy

— a

[V

)

standard supplements and modifies the general requirements~of IEC 60079-0. Wh

tandard takes precedence.

rated supply voltage less than or equal to 4000 V;
rated power consumption less than or equal to 1 000 W.

The
are i

2 Tormative references

ollowing documents, in whole or in part, are normatively referenced in this documen

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

amelq

dments) applies.

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

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

IEC 6007911, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety

rcuits,

ng of electrical equipment, parts of electrical equipment and Ex components in the| type
ptection powder filling “q”, intended for use in explosive gas atmospheres.

1 Electrical equipment and Ex components protected by powder filling “q” can contain el€ctronic ci
brmers, protection fuses, relays, intrinsically safe electrical apparatus, associated electrical appdratus,
es, etc.

2 Type of protection powder filling “q” provides Equipment Protection Level (EPL)y@Gb or Mb.

Ere a

rement of this standard conflicts with a requirement of IEC 60079-0, the requiremgnt of

standard applies to electrical equipment, parts(of electrical equipment and Ex
onents with:
rated supply current less than or equal to 16_A;

I and

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

any

IEC

0127 (all parts), Miniature fuses

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

IEC 61558-1, Safety of power transformers, power supplies, reactors and similar products —
Part 1: General requirements and tests

IEC 61558-2-6, Safety of transformers, reactors, power supply units and similar products for
supply voltages up to 1 100 V — Part 2-6: Particular requirements and tests for safety isolating
transformers and power supply units incorporating safety isolating transformers

ISO 2859-1, Sampling procedures for inspection by attributes — Part 1: Sampling schemes
indexed by acceptance quality limit (AQL) for lot-by-lot inspection
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ISO 3310-1, Test sieves — Technical requirements and testing — Part 1. Test sieves of metal
wire cloth

ISO 3310-2, Test sieves — Technical requirements and testing — Part 2: Test sieves of
perforated metal plate

ISO 2591-1, Test sieving — Methods using test sieves of woven wire cloth and perforated
metal plate

3 Terms and definitions

For t

he purposes of this document, the terms and definitions given in IEC 60079-0,as wj4

the following apply.

NOTE|

3.1

Additional definitions applicable to explosive atmospheres can be found in IEC 60050:426.

powder filling “q”

type
in po
expld

Note

pf protection in which the parts capable of igniting an explosive~gas atmosphere are
sition and completely surrounded by filling material to preventythe ignition of an ext
sive gas atmosphere

to entry: The type of protection may not prevent the sugreunding explosive gas atmospherg

bl as

fixed
ernal

from

penetfating into the equipment and components and being ignited by the circuits. However, due to the smgll free

volum
filling

3.2
fillin
solid

3.3

cont
hous
filling
Note

4 (

4.1

411

es in the filling material and due to the quenching of a flanté\which may propagate through the paths
material, an external explosion is prevented.

g material
quartz or solid glass particles

hiner (for filling material)
ng immediately surrounding the electrical equipment protected by and containin
material

to entry: The container may, in some cases, also be the external enclosure.
Lonstructional requirements

Containers

Clesing and sealing

in the

y the

411

.1 General

Containers of electrical equipment, parts of electrical equipment or Ex components protected

by powder filling "q” shall be filled and sealed at the time of manufacture. The closing and
sealing shall be the methods of 4.1.1.2 or 4.1.1.3.

411

.2 Containers permanently sealed at the time of manufacture

The container shall be permanently sealed at the time of manufacture and shall not be
capable of being opened without leaving visible evidence that the container has been opened.
The container shall be marked in accordance with Clause 6, item a).

NOTE Suitable techniques that can provide visible evidence of containers being opened are, for example,
welding, soldering, cemented joints, rivets, cementing of screws, or lead-seal safety-wiring of screws.
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4.1.1.3 Containers intended to be opened for repair

Electrical equipment, parts of electrical equipment, or Ex components that are designed to be
repaired shall incorporate sealing methods that are capable of being renewed without damage
to the container when the equipment is repaired, re-filled, and re-sealed. The container shall
be marked in accordance with Clause 6, item b).

4.1.2 Pressure test of container

The electrical equipment, parts of electrical equipment or Ex components protected by powder
filling “q” shall meet the pressure test requirements specified in 5.1.1.

41. Degree of protection of the container

The pontainer of the electrical equipment, parts of electrical equipment, or Ex,.components
protgcted by powder filling “q”, in their normal service condition, i.e. with all epenings closed
as il normal use, shall comply at least with the degree of protection IP54”as defingd in
IEC 60529. If the degree of protection is IP55 or higher, and the containet-is not hermetjcally
sealgd, the container shall be provided with a breathing device. The container with the
breafhing device in place shall comply at least with the degree of protection IP54 accordipg to
IEC 60529. The test shall be conducted on an empty container‘without the powder filling
installed. At the end of any water ingress tests, no water shall be visible inside the contaiper.

NOTE| 1 As the container may need to be destroyed in order to detérmine the entrance of dust or water, two
separate test samples could be required for the two ingress tests.

NOTE|2 When the container is also the external enclosure, the'tests of enclosures requirements of IEC 6(Q079-0
apply.

The jngress protection of containers or parts “of electrical equipment protected by pawder
fillind “q”, intended for use only in clean, dry.fooms, may be reduced to degree of protdction
IP43] The certificate number of this equipment shall include the "X" suffix in accordanceg with
the marking requirements of IEC 60079:0; and the Specific Conditions of Use listed op the

certificate shall detail the restrictions of\use.

7]

When Ex components protected-by powder filling “q” are intended to be mounted inside
another enclosure complying with IEC 60079-0, this outer enclosure shall have a degrge of
protection of at least IP54. The IP rating of the inner container does not need to be spetified
provided that the Ex eomponent is mounted in a position where it is unlikely tp be
contgminated by any small amounts of water that may enter the outer enclosure.

NOTE|3 The impact‘and drop tests of enclosures from IEC 60079-0 do not generally apply to Ex Comp¢nents
intended to be motnted inside another enclosure complying with IEC 60079-0, as the external enclosure prpvides
the prptection against impact and drop.

The maximum gap of a container protected by powder filling “q” shall be at least 0,1 mm
smallefithan the specified smallest dimension of the filling material.

NOTE 4 The restriction on the size of the gap is intended to reduce the escape of filling material.

4.1.4 Filling procedure

Filling shall be carried out so as not to leave any void within the filling material (for example
by shaking down). The free space within electrical equipment, parts of electrical equipment or

Ex components protected by powder filling “q” shall be effectively filled with filling material
(see also 4.3.2).

4.1.5 Containers that are not external enclosures

The container of type of protection “q” equipment or Ex Component that is installed or
intended to be installed internal to another enclosure is considered the same as that of an Ex
Component.
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4.2

4.2.1

Filling material

Material specification

The material shall be quartz or solid glass particles.

The material specification shall state that, determined in accordance with the ISO 2591-1
procedure for dry materials, the size of particles are within the following sieve sizes:

-1
- 5

4.2.2

The
the
proc

NOTE
range

4.2.3] Testing

The filling material shall be subjected to the dielectric strength<tést specified in 5.1.3.

4.3
4.3.1

Exce
mate
comg
conn

mm nominal aperture sieve in accordance with ISO 3310-1 or ISO 3310-2

00 um nominal aperture sieve in accordance with 1ISO 3310-1.

Documentation

Hocuments prepared by the manufacturer in accordance with IEC 60079-0¢shall in
pecification of the particle material, the size range of the particles, as welkas the
ss and the measures taken to ensure proper filling.

It is not a requirement of this standard that conformity to the specification of the/particle material an|
of the particles needs to be verified.

Distances
Distances through filling material

t where specified otherwise in this standard, the minimum distance through the
ial between electrically conducting parts of the equipment and the container
ly with Table 1 and Figure 1. This _does not apply to conductors used for field W
bctions which penetrate the wall ofc¢the container.

Clude
illing

d size

illing
shall
iring
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Table 1 — Distances through the filling material

Voltage? a.c. r.m.s. or d.c. Minimum distance Reduced distance P
\Y mm mm
U <380 5 1,5
U <100 5 2
U <125 5 2
U <160 5 2
U <200 5 3
U <250 5 3
U <400 6,3 3
U <500 8 3
U < 800 10 5
U <1000 14 5
U <1600 16 10
U <2500 25 10
U <3200 32 10
U <4000 40 14
U <5000 50 14
U <6300 63 25
U <8000 80 25
U <10 000 100 40
When determining the required values for creepage and distance, the working voltage may be higher |than

—

he voltage in the table by a factor of 1,1 (seewNote).

NOTE The factor of 1,1 recognizes that\at many places in a circuit, the working voltage equals the fated
Voltage and that there are a number of-tated voltages in common use that can be accommodated by th¢ 1,1
factor.

To ensure that there is a sufficient path length through the filling material to provide quenching of a flame
ffom the inside to the outsidé of ‘the container, the reduced distances shown are permitted only when there
i$ no adjacent gap in the container that could permit a flame to exit. See Figure 1.
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top

4 conductive (metallic) wall t

A
a

éc/v v
7

gap
gap

i /

\

[T~V

NN N NN NN N N NN NN z
solid \

. insulation .
non-conductive non-conductive
wdll A wall

a [ d d
\ #r A v
| W\
/ conductive (metallic)wall
gap
bottom
IEC
Key
a8 digtance to conductive wall according Table 1, reduced distance

b didtance to non conductive wall with thickness ¢ ; b > (distance according Table 1) — ¢
¢ digtance to gap, minimum radius according Table 1, noiteduced distance
4 creepage distance according Table 2

Figure 1 — Distances through filling material
Malfynction conditions according .t0y4.8 shall be considered when determining the working
voltape.
NOTE| While this standard is applicable to equipment with a rated supply voltage not exceeding 1 000 V, Thble 1
takes |into account working voltages greater than 1 000 V which can be developed or generated withjn the
equipment or Ex Component:A'typical example is a fluorescent luminaire ballast with a rated voltage of 240 |V, but
with ap arc initiation voltage of approximately 2 000 V.
4.3.2 Distances, surrounding free space
If elejctrical equipment contains components which have an enclosed free space not filled with

the filling material (e.g. a relay), the following requirements apply:

- if

the“enclosed free space of the component is less than 3 cm3, the minimum disfance

through the Tilling material beiween the component wall and the inner surface of the
container shall comply with Table 1. The reduced distances are not permitted;

if the enclosed free space of the component is between 3 cm3 and 30 cm3, the minimum
distance through the filling material between the component wall and the inner surface of
the container shall comply with Table 1 but with a minimum of 15 mm;

the component shall be fixed, so that movement nearer to the wall of the container is not
possible;

the free volume shall not exceed 30 cm3;

the enclosure of the component shall resist the thermal and mechanical stresses to which
it will be subjected even under malfunction conditions according to 4.8. There shall be no
damage or distortion which could reduce the protection provided by the filling material.
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4.4 Connections

4.41 Equipment

Cables used for the entry of electrical conductors into a powder filled “q” container shall be an
integral part of the equipment and shall be protected and sealed as specified in 4.1.1. The
clamping means shall comply with the cable gland requirements of IEC 60079-0 and shall not

be capable of being removed without obvious damage to the powder filled “q” container.

4.4.2 Ex Components

s and

Connectiop-topowde 8 . S
termination compartment

s requirements of IEC 60079-0.

4.5 | Capacitors

The [total stored energy of all capacitors in an enclosure of electrical equipment, part of
electfical equipment or Ex component protected by powder filling “q” shall-net exceed 20 J in
normfal operation.

4.6 | Cells and batteries

Enclgsures for powder filled “q” electrical equipment, parts of electrical equipment ar Ex
components that contain cells or batteries shall incorporate a breathing device tq the
surrdunding atmosphere (see 4.1.3) unless the batteries, of_cells:

a) hpve a capacity of 1,5 Ah or less, or

b) dp not release gas under normal operating conditions, and comply with the requirements
fqr primary and secondary batteries with a_capacity up to 25 Ah, of IEC 60079-7, for|level
of protection “eb”.

NOTE| Sealed gas-tight cells do not release gas under normal operating conditions.
4.7 | Temperature limitations under'overload conditions

Each| electrical equipment, part of-electrical equipment or Ex component protected by pgwder
fillind “q” shall be protected™against overload prescribed in the relevant product standard
speclfied by the manufacturer' so that the temperature class is not exceeded inside the filling
material at a depth of 5_mm’from the wall of the container. If the reduced dimension of Taple 1
has been applied and results in a distance less than 5 mm, the reduced distance shgll be
used|in place of thé 5 mm shown. The effectiveness of the protection shall be confirmgd by
the tg¢st of 5.1.4.

NOTE| It is often/difficult to limit the temperatures with only a fuse, and an internal thermal protective deyice is
often necessary to comply with the maximum temperature requirements of 5.1.4.

4.8 | ‘Temperature limitations under malfunction conditions

4.8.1 General

The container shall not be damaged and the temperature class shall not be exceeded even in
the case of malfunctions as detailed in 4.8. The effectiveness of the temperature protection
shall be confirmed by the test in 5.1.4.

4.8.2 Fuse

Unless the equipment supply is protected by a fuse rated at not more than 170 % of the
maximum normal current, the equipment shall be subjected to any single internal electrical
malfunction which may cause either an overvoltage or overcurrent, for example:

— short-circuit of any component;

— open circuit due to any component failure;
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malfunction in the printed circuitry.

Fuses, if employed, shall have a voltage rating not less than that of the circuit and shall have
a breaking capacity not less than the prospective fault current of the circuit.

If a malfunction can lead to one or more subsequent malfunctions, for example overloading of
a component, the primary and subsequent malfunctions are considered to be a single
malfunction.

Where there is no product standard, the overloads to be considered are those specified by the
manufacturer.

The poltage U, shall be assumed to be applied to the supply terminals when considering

malfunction conditions and malfunction exclusions.

When the fuse is not integral to the electrical equipment or parts of electrical~equipment, the
certificate number shall include the "X" suffix in accordance with the marKing requirements of
IEC 60079-0 and the Specific Conditions of Use listed on the certificate shall detail the

required fuse.

When the fuse is not integral to an Ex component, the certificate number shall includ
symbol "U" in accordance with IEC 60079-0 and the schedule of limitations shall deta
required fuse.

4.8.3 Malfunction exclusions

The following malfunctions need not be considered.

a)

d)

—®
~ o~
@

]

Resistance values lower than the rated values for:
—| film type resistors,
—| wire wound resistors and coils with a single layer in helical form,

when they are used at no more than 2/3 of their rated voltage and rated power at the
maximum service temperature as specified by the manufacturer of the resp¢gctive
cpmponents.

Short-circuit conditions. for:
plastic foil capacitors,
—| ceramic capacitors,

—| paper capacitors,

when they)are used at no more than 2/3 of their rated voltage as specified by the
manufacturer of the respective components.

rlnsulation failure of:

— galvanically separating components (e.g. optocouplers and relays) designed for
segregation of different circuits,

when the sum U of the r.m.s. values of the maximum voltages of the two circuits is not
more than 1 000 V and the rated voltage of the component between the two different
circuits is at least 1,5 times U.

NOTE Galvanically separating components providing double or reinforced insulation according to a product
standard are considered to meet the requirements of IEC 61140, e.g. IEC 60747-5-5 for photo coupler.

Transformers, coils and windings, which:
— comply with Level of Protection “eb” in IEC 60079-7, or

— comply with the requirements for mains transformers, Level of Protection “ia” or “ib”, in
IEC 60079-11, or

— comply with IEC 61558-2-6, or
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provide a double or reinforced insulation between the circuit per IEC 61558-1.

It is not necessary to consider the possibility of a short circuit if the distances or creepage
distances between bare live parts or printed tracks are at least equal to the values of Table 2
(for methods of measuring creepage distances see IEC 60079-7 and IEC 60079-11).

The maximum voltage between the parts shall be used to determine the distances according
to Table 2. If the parts are electrically isolated, the sum of the maximum voltages of the two
circuits shall be considered as the voltage. The maximum voltage shall be assessed taking
into account normal operating conditions (transients being disregarded) and malfunction
conditions as specified in this standard.

For distance under a coating according to Table 2, the following conditions apply:

— a

ingress of moisture;

bldering.

conformal coating shall have the effect of sealing the conductors in question ag

shall adhere to the conductive parts and to the insulation material;

— if[the conformal coating is applied by spraying, then two separate coats are to be app$I|ied;

her methods of application require only one coat, for example, dip coating, bru

solder mask is considered as one of the two coatings, provided it is not damaged d

o}
vacuum impregnating, but the intention is to achieve an effective, lasting, unbroken sgal;
a
s

uctive parts protruding from the insulation (including soldered component pins) sha

ainst

hing,

uring

Il not

be considered as coated unless special measures haye been applied to obtain an effdctive

unbrpken seal.

Whe
index

e bare parts of energized circuits emerge from the coating, the comparative tra
(CTI) in Table 2 applies to both insulation and conformal coating.

cking
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Table 2 — Creepage distances and distances through filling material

Voltage? Creepage Minimum Distance under Distance through
a.c. or d.c. distance P value coating filling material
Ur.mAS..

\% mm CTI mm mm
U<10 1,6 _¢ 0,6 1,5
U< 12,5 1,6 100 0,6 1,5
U<16 1,6 100 0,6 1,5
U< 20 1,0 100 0,6 1,9
U<25 1,7 100 0,6 155
U<32 1,8 100 0,7 5
U <40 3 100 0,7 1,5
U <50 3,4 100 0,7 1,5
U<63 3,4 100 1 1,5
U <80 3,6 100 1 1,5
U <100 3,8 100 1,3 2
U<125 4 175 1,3 2
U <160 5 175 1,3 2
U <200 6,3 175 2,6 3
U <250 8 175 2,6 3
U <320 10 175 2,6 3
U <400 12,5 175 3,3 3
U <500 16 175 5 3
U< 630 20 175 6 5
U <800 25 175 6 5

U <1000 32 175 8,3 5
U<1250 32 175 12 10
U <1600 32 175 13,3 10
U <2000 32 175 13,3 10
U< 2 500 40 175 13,3 10
U <3200 50 175 16 14
U < 4-000 63 175 21 14
U'<’5 000 80 175 27 14
U <6300 100 175 33 25
U< 8 000 125 175 41 25
U< 10 000 160 175 55 40

factor.

¢ At 10V and below, the value of CTl is not relevant.

28 When determining the required values for creepage and distance, the working voltage may be higher than
the voltage in the table by a factor of 1,1 (see Note).

NOTE The factor of 1,1 recognizes that at many places in a circuit, the working voltage equals the rated
voltage and that there are a number of rated voltages in common use that can be accommodated by the 1,1

b If material with higher CTI value is used, the use of the Level of Protection “eb” creepage distances given for
that CTl in IEC 60079-7 is permitted.
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4.8.4 Protective devices for temperature limitation

Temperature limitation may be achieved by an internal or external, electrical or thermal,
protective device. The device shall not be self-resetting.

Where integral fuses are used as protective devices, the fusing element shall be of the
enclosed type, for example, in glass or ceramic.

Over-current devices shall have a voltage rating not less than that of the circuit and shall have
a breaking capacity not less than the prospective fault current of the circuit.

4.8.1 Power supply prospective short-circuit current

Electrical equipment, parts of electrical equipment and Ex components protected by pgwder
fillind “q”, with a rated voltage of not greater than 250 V a.c., shall be suitable for operation
from|a supply system with a prospective short-circuit current of 1 500 A unless the marking
incluges the value of the permitted prospective short-circuit current. Higher prospgctive

currgnts than 1 500 A could be present in some installations, for example at’higher voltages.

If a qurrent limiting device is necessary to limit the prospective shoftscircuit current to a yalue
not greater than the rated breaking capacity of the fuse, this‘device shall be a resistor
accofding to 4.8.3 a) and the rated values shall be:

— cbrrent rating 1,5 x 1,7 x I, of the fuse;

— ekternally applied maximum voltage Up;

— ppwer rating 1,5 x (1,7 x I, of the fuse)? x resistance of limiting device.
If thg manufacturer does not provide a required-short-circuit protective device, the certificate
numlbper for the electrical equipment or parts.of-electrical equipment shall include the "X" $uffix

in agcordance with the marking requirements of IEC 60079-0 and the Specific Conditions of
Use listed on the certificate shall detail the short-circuit protective devices required.

5 Verifications and tests

5.1 | Type verifications and tests
51.1 Pressure type test of container

The pressure tests shall be conducted on the samples subjected to the tests of enclosurnes in
IEC 60079-0. lrrespective of its volume, the container samples shall be subjected [to a
presgure type\test with an over-pressure of 50 kPa without the occurrence of permanent
defoimation-exceeding 0,5 mm in any of its dimensions. The pressure shall be applied for at
least|10 s.

For containers without breathing or degassing openings, which contain capacitors other than
plastic foil, paper or ceramic type and where the volume of the filling material is lower than
eight times the volume of the capacitors, the pressure type test with an overpressure of
1,5 MPa shall be applied for at least 10 s.

Where the reduced distances have been applied (4.3.1), the pressure test shall be conducted
hydraulically. There shall be no drops of water to blotting paper placed under the sample from
any of the joints of the sample not identified as a “gap” for the purposes of employing the
reduced distances.

NOTE 1 The test samples used for this test normally have the “gaps” sealed to allow the evaluation of the joints
without the drops of water expected to come from the “gaps”.

Tests may be conducted without the filling material present.
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NOTE 2 When the container is also the external enclosure, the tests of enclosures requirements of IEC 60079-0
apply.

NOTE 3 The impact and drop tests of enclosures from IEC 60079-0 do not generally apply to Ex Components
intended to be mounted inside of another enclosure complying with IEC 60079-0, as the external enclosure
provides the protection against impact and drop.

5.1.2 Verification of the degree of protection of the enclosure

The degree of protection of the enclosure shall be verified in accordance with the method
specified in IEC 60529. Any breathing devices shall be in place. This test shall be carried out
after the pressure type testin 5.1.1 on any one of the samples.

NOTE|1 When the container is also the external enclosure, the tests of enclosures requirements of IEC 6Q079-0
apply.

NOTE|2 The impact and drop tests of enclosures from IEC 60079-0 do not generally apply to E&x Compgnents
intended to be mounted inside of another enclosure complying with IEC 60079-0, as the_external encjosure
provides the protection against impact and drop.

5.1.3 Dielectric strength test of the filling material

The insulating properties of the filling material shall be tested prior to. the filling process lising
a sample of the filling material. For this purpose, the electrode arrangement shown in Figure 2
shall|be used. The electrodes shall be covered by the filling material in all directions with a
thickpess of at least 10 mm.

The g$ample shall be conditioned for at least 24 h at a_ temperature of (23 + 2) °C and relative
humidity of between 45 % and 55 %. A test voltage<«of\1 000 V d.c. 65 % shall then be applied

to theé electrodes.

The filling material complies with the requirements if the leakage current does not eXceed
10-6 A. If the material fails to comply, further conditioning and retesting are not permitted.

5.1.4 Maximum temperatures

Whete current dependent fuses-inaccordance with IEC 60127 are used as protective deyices
for temperature limitation, (the® maximum temperature under overload conditions shd|l be
meagured with a continuouscurrent of at least 1,7 times the fuse rating. If other fuse$ are
emplpyed, the test current-shall be based on the non-fusing current rating of the fuse.

Where items other—than current dependent fuses are used as protective devices for
tempgrature limitation, the equipment shall be tested to verify that the temperature clagss is
not exceeded-when those protective devices operate.

When required by 4.8.3 to consider a malfunction, any malfunction which could increase|heat
dissipation but not cause a current dependant fuse to disconnect immediately shall be
considered. (Malfunctions that will cause immediate rupture of the fuse do not need to be
considered.) The malfunction assessed as most likely to affect the temperature class shall be
simulated as closely as possible, particularly in respect of the spatial relationship between the
container wall and the source of the heat.

NOTE 1 To simulate overload conditions or malfunctions which may cause higher temperatures than in normal
operation, it is often convenient to use power components mounted in the equipment and subject to the maximum
available power. Such components are normally chosen and located in the equipment so that they are
representative of the thermal characteristics of the components they represent.

NOTE 2 The term “overload” also applies to the situation where the Ex “q” equipment (or component — such as a
solid state relay or a luminaire ballast) controls rather than consumes power and the temperature rise is, at least
partly, related to the external load. In such cases, where the equipment is protected by a fuse rated at not more
than 170 % of the maximum normal current, the external load is adjusted to achieve the maximum current through
the fused circuit, but no more than 1,7 times the fuse rating. Internal malfunctions are not applied as they are not
considered to result in an “overload”.
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5.2 Routine verifications and tests
5.21 Routine pressure test of container

Each container having a volume greater than 100 cm?3 shall be subjected to a routine pressure
test with an overpressure of 50 kPa or 1,5 MPa, as applicable (See 5.1.1) without the
occurrence of permanent deformation exceeding 0,5 mm in any of its dimensions. The
pressure shall be applied for at least 10 s.

Tests shall be carried out under normal conditions of the equipment, but may be done without
the filling material present.

The foutine pressure test may be waived where the container has passed a type test with four
timeg the test pressure (50 kPA or 1,5 MPa) in 5.1.1.

The foutine overpressure testing can be replaced by a batch test according(te the follgwing
critefia based on ISO 2859-1:

. pr a production batch up to 100, 8 samples need to be tested at 1/5times the routineg test

F
pfressure with no failures.
F

pr a production batch from 101 to 1 000, 32 samples need- to-be tested at 1,5 timep the
gutine test pressure with no failures.

-

e Fpr a production batch from 1 001 up to 10 000, 80 samples need to be tested at 1,5 {imes
the routine test pressure with no failures.

Batclhes above 10 000 shall be subdivided into smaller*batches.

In many cases, the routine pressure test cannot'be conducted without modifying the contginer
so significantly that it is no longer representative of the equipment and could no longér be
completed as the equipment. In these cases, neither the type test nor the batch routing test
provide reasonable alternatives. In. sOme cases, the samples for the batch routine
overpressure test also have to be significantly modified to be able to conduct the test. In
these¢ cases, the satisfactorily testeéd samples are discarded and only the remaining untgsted
samples of the batch released.

5.2.2 Dielectric strength-test of the filling material

The |nsulating properties of each lot of the filling material shall be tested prior to the {illing
procgss using a sample of the filling material. For this purpose, the electrode arrangement
shown in Figure 2\shall be used. The electrodes shall be covered by the filling material |in all

directions with@ thickness of at least 10 mm. The test voltage shall be 1 000 V d.c.+g %

undef the-following climatic conditions:

— tgmpérature (23 £ 2) °C;
— relative humidity 45 % to 55 %.

The filling material complies with the requirements if the leakage current does not exceed
106 A.

If the filling material does not initially comply with these requirements, the lot may be dried
and retested.


https://iecnorm.com/api/?name=2bdf13343df38c19aeca410cdcfe3e8a

IEC 60079-5:2015 © IEC 2015 -19 -

pA
7
NI

Insulation

Electrode (brass)

IEC

Dimensions in millimetres with a tolerance of #1,0 mm

Figure 2 — Test arrangement for the dielectric
strength test of the filling material

6 Marking

“ g n

Electrical equipment, parts of electrical equipment, and Ex Components of powder filling “q
shall be marked in accordance with IEC 60079-0, with the following additional marking, as
appropriate:

a) “This container has been permanently sealed and cannot be repaired”.
b) “This container is factory sealed — consult manufacturer’s instructions for repair”.

c) Each connection facility for external connection shall be marked with an identification of
rated voltage and rated current (“24 V d.c., 200 mA”, “230 V, 100 mA”).

d) External fuse data if the type of protection depends upon such a fuse, “Required external
fuse: 315 mA”;

e) Permitted prospective short-circuit current of the supply system if the equipment is
designed for a short-circuit current less than 1 500 A, according to 4.8.5, for example
“Permitted supply short-circuit current: 35 A”.
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f) Optionally, permitted prospective short-circuit current of the supply system if the
equipment is designed for a short-circuit current of 1 500 A or more, according to 4.8.5, for
example “Permitted supply short-circuit current: 3 500 A”.

Any of these markings may be replaced by technically equivalent information.

7 Instructions

The instructions prepared in accordance with IEC 60079-0, shall also include the following:
here permitted hy the manufacturer details an the rp-filling, rn-cpaling and rp-’rnsting
¢quirements for powder filled “q” equipment that has been opened for repair.

— Where the container is permanently sealed and repair is not permitt€d-vby| the
anufacturer, this shall be stated clearly in the instructions.

-

3
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ATMOSPHERES EXPLOSIVES -
Partie 5: Protection du matériel par remplissage pulvérulent “q”

AVANT-PROPOS

1) Lal Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalilsation
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)/L'IEC & pour
objet de favoriser la coopération internationale pour toutes les questions de normalisation daps les domaines
de| I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie) des Nprmes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au
puplic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration“est confiée|a des
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participelr. Les
organisations internationales, gouvernementales et non gouvernementales, en liaiseri "avec I'lEC, participent
égplement aux travaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation |(ISO),
se|on des conditions fixées par accord entre les deux organisations.

2) Lep décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la mesure
du| possible, un accord international sur les sujets étudiés, étant donné(que les Comités nationaux dg I'lEC
intéressés sont représentés dans chaque comité d’études.

3) Lep Publications de I'IEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les effortswraisonnables sont entrepris afin qug I'lEC
s'dssure de I'exactitude du contenu technique de ses publications; I'|EC ne peut pas étre tenue responsaple de
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite/par un quelconque utilisateur final.

4) D4gns le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tdute la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natipnales
et|régionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées en-termes clairs dans ces derniéeres.

5) L’IEC elle-méme ne fournit aucune attestation\de conformité. Des organismes de certification indépenpdants
folirnissent des services d'évaluation de comformité et, dans certains secteurs, accédent aux marques de
copformité de I'lEC. L’IEC n'est responsablend’aucun des services effectués par les organismes de certification
indépendants.

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

7) Aucune responsabilité ne dojit\‘étre imputée a I'lEC, a ses administrateurs, employés, auxiliairgs ou
mandataires, y compris ses experts particuliers et les membres de ses comités d'études et des Comités
nationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout] autre
dojmmage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les coldts (y compris lep frais
de| justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC [ou de
todite autre Publicatioh d€ I'lEC, ou au crédit qui lui est accordé.

8) L'gttention est attirée sur les références normatives citées dans cette publication. L'utilisation de publigations
référencées estiobligatoire pour une application correcte de la présente publication.

9) L’attention.est)attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvenf faire
I'opjet de“droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels|droits
de|brevets et de ne pas avoir signalé leur existence.
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Equipements pour atmosphéres e

xplosives.

Cette quatriéme édition annule et remplace la troisiéme édition parue en 2007. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a |'édition
précédente:

NOTE Les modifications techniques auxquelles il est fait référence comprennent les modifications techniques
majeures par rapport a la norme IEC révisée, mais ne constituent pas une liste exhaustive de toutes les
modifications apportées par rapport a la version précédente. Il est possible de trouver des précisions
supplémentaires en se référant a la version en mode révision de la norme |IEC, si elle est disponible.
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Type

Modifications majeures Article / Modifications Extension Modifications
paragraphe mineures et techniques
rédactionnelles majeures

Les références spécifiques a I'lEC 60079-0 ont 4
été reformulées pour qu’elles ne soient pas
datées

X

RN
o o
w

L'“enveloppe” contenant I'appareil a
remplissage pulvérulent ou le Composant Ex a
été redéfinie par le terme “conteneur” pour 4.1 X
éviter la confusion avec les exigences
relatives aux “enveloppes” de 'lEC 60079-0

Un agsouplissement des exigences a été
introdquit pour autoriser des distances réduites
entrel matériaux de remplissage, par exemple 4.3.1 X
lorsql’il n’y a pas d’interstice adjacent dans le
contgneur

Un agsouplissement des exigences a été
introdquit pour autoriser I'utilisation des lignes 483 X
de fulte selon I'lEC 60079-7 ou I'IRC est e
meill¢ur que 175

Une ¢valuation des joints utilisés en cas
d’apglication des distances réduites selon le 5.1.1 X
Tabldgau 1 a été ajoutée

Le tekte définissant la température maximale a
été clarifié au sujet des surcharges et des 5.1.4 X
dysfgnctionnements

Un egsai individuel par lot a été introduit. 5.2.1 X

Le telxte de cette norme est issu des documents suivants:

FDIS Rapport de vote
31/1156/FDIS 31/1171/RVD

Le rz1pport de vote indiqué dans-le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette' norme.

Cettg publication a été nédigée selon les Directives ISO/IEC, Partie 2.

La liste de tolites les parties de la série IEC 60079, publiées sous le titre gépéral
Atmdspheres-explosives, peut étre consultée sur le site web de I'lEC.

Le comité_a décidé que le contenu de cette publication ne sera pas modifié avant la dafe de
stabiTité indiquée sur le site web de I'IEC sous "http://webstore.iec.ch” dans les données
relatives a Ia publication recherchée. A cette date, Ta publication sera

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou
* amendée.
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ATMOSPHERES EXPLOSIVES -

Partie 5: Protection du matériel par remplissage pulvérulent “q”

1 Domaine d'application

2015

La présente partie de I'lEC 60079 contient les exigences spécifiques de construction, d'essais

et de
a re
atmo

NOTE]
contel
électri

NOTE
(EPLT

La pi
exigg

marquage d'appareil électrique, des parties d'appareil électrique et des composan

mplissage pulvérulent, mode de protection “q”, destinés a étre utilisés dans
sphéres explosives gazeuses.

1 L'appareil électrique a remplissage pulvérulent, mode de protection “q” et les composants Ex pg
ques de sécurité intrinséque, des matériels électriques associés, des interrupteurs, etcy

2 Le mode de protection par remplissage pulvérulent “q” procure un Niveau, de Protection du M
) Gb ou Mb.

ésente norme compléte et modifie les exigences générales de I'lEC 60079-0. Lorsq
nce de la présente norme diverge d’'une exigence de RIEC 60079-0, I’exigence de

normle prévaut.

Lap
aux d

| |
c C

|
c

2

Les

ésente norme s'applique aux appareils électriques, aux parties d'appareil électriq
omposants Ex avec:

h courant assigné d'alimentation inférieurou égal a 16 A;
ne tension assignée d'alimentation inférieure ou égale a 1 000 V;
ne puissance consommeée assignéerinférieure ou égale a 1 000 W.

Références normatives

flocuments suivants sont)cités en référence de maniére normative, en intégralité d

parti¢, dans le présent,dacument et sont indispensables pour son application. Pou

références datées, seule I'édition citée s’applique. Pour les références non datée
derniere édition du.document de référence s’applique (y compris les éven
amendements).

IEC 60079-0( Atmosphéres explosives — Partie 0: Matériel — Exigences générales

IEC

650079-7, Atmosphéeres explosives — Partie 7: Protection de I'équipement par sé(

s Ex
des

uvent

ir des circuits électroniques, des transformateurs, des fusibles de protection, des. relais, des majériels

htériel

l’'une
cette

e et

uen
r les
s, la
tuels

curité

augmentée "e"

IEC 60079-11, Atmospheres explosives — Partie 11: Protection de I'équipement par sécurité

intrin

seque "i"

IEC 60127, (toutes les parties), Coupe-circuit miniatures

IEC 60529, Degrés de protection procurés par les enveloppes (Code IP)

IEC 61558-1, Sécurité des transformateurs, alimentations, bobines d'inductance et produits
analogues — Partie 1: Exigences générales et essais

1 EPL = equipment protection level
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IEC 61558-2-6, Sécurité des transformateurs, bobines d'inductance, blocs d'alimentation et
produits analogues pour des tensions d'alimentation jusqu'a 1 100 V — Partie 2-6: Regles
particulieres et essais pour les transformateurs de sécurité et les blocs d'alimentation
incorporant des transformateurs de sécurité

ISO 2859-1, Régles d'échantillonnage pour les contrbles par attributs — Partie 1: Procédures
d'échantillonnage pour les contréles lot par lot, indexés d'apres le niveau de qualité
acceptable (NQA)

ISO 3310-1, Tamis de contréle — Exigences techniques et vérifications — Partie 1: Tamis de
contréle en tissus métalliques

ISO
contn

ISO 1
contn

3 1

Pour
ainsi

NOTE|
I'IEC 4

3.1
remg
mode
expld
remp
envir

Note
envirol
volum
les ch

3.2

matériau de remplissage

parti

3.3
cont

B310-2, Tamis de contréle — Exigences techniques et vérifications — Partie 2~Tam)
6le en tbles métalliques perforées

P591-1, Tamisage de contréle — Partie 1: Modes opératoires utilisant-des tam
Ole en tissus métalliques et en tbles métalliques perforées

'ermes et définitions

les besoins du présent document, les termes et définitiens donnés dans I'lEC 60(
que les suivants s'appliquent.

Des définitions supplémentaires applicables aux &atmospheres explosives sont données
0050-426.

lissage pulvérulent “q”

de protection dans lequel les parties susceptibles d'enflammer une atmosy
sive gazeuse sont en position fixe_et sont complétement noyées dans un matérizs
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nnante dans le matériel et Jesscomposants et l'inflammation par les circuits. Cependant, du fait des
bs libres dans le matériau de-remplissage et du fait de I'extinction d'une flamme qui se propagerait a t
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Note 1 a l'article: Le conteneur peut dans certains cas étre I'enveloppe externe.

4 Exigences de construction

4.1
411
411

Les

Conteneurs
Fermeture et scellement
1 Généralités

conteneurs des appareils électriques, des parties d'appareil électrique ou

des

composants Ex protégés par le remplissage pulvérulent “q” doivent étre remplis et scellés lors
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de leur fabrication. La fermeture et le scellement des conteneurs doivent étre conformes aux
méthodes de 4.1.1.2 ou 4.1.1.3.

4.1.1.2 Conteneurs scellés de fagon permanente lors de la fabrication

Le conteneur doit étre scellé de facon permanente lors de la fabrication et ne doit pas pouvoir
étre ouvert sans laisser des preuves visibles évidentes de son ouverture. Le conteneur doit
étre marqué conformément a I'Article 6, élément a).

NOTE Des techniques adaptées pour fournir des preuves visibles évidentes d'ouverture du conteneur sont par
exemple, les joints soudés, brasés, scellés, les rivets, les vis scellées, ou les vis avec un fil de plombage.

4.1.13 Conteneurs destinés a étre ouverts pour des réparations

Les @ppareils électriques, des parties d'appareil électrique ou des composants EX qui|sont
congls pour étre réparés doivent posséder des méthodes de scellement capables ¢’étre
renolivelées sans dommage pour le conteneur quand l'appareil est réparé, rempli 8 nouveau
et scellé a nouveau. Le conteneur doit é&tre marqué conformément a I’Article: 67 élément b).

4.1.2 Essai de pression du conteneur

Les appareils électriques, des parties d'appareil électrique ou,dées composants Ex profégés

par remplissage pulvérulent “q” doivent respecter les exigences-d’essai de pression spécifiée
en 5/[1.1.

4.1.3 Degré de protection du conteneur

Le cpnteneur de l'appareil électrique, les parties_d'appareil électrigue ou composants EXx
protégés par remplissage pulvérulent "q", dans\leurs conditions de fonctionnement nofmal,
c’estta-dire avec toutes leurs ouvertures fermees comme en usage normal, doivent| étre
confgrmes au moins au degré de protection' IP54 défini dans I'|EC 60529. Si le degié de
protection est IP55 ou plus et que le conteneur n’est pas hermétiquement fermé, il doif étre
pouryu d'un dispositif de respiration. l.&’conteneur avec le dispositif de respiration en place
doit répondre au degré de protection IP54 conformément a I'lEC 60529. L’essai doit| étre
mene sur un conteneur vide sans‘le remplissage pulvérulent. A la fin de tous les essajs de
pénéfration d’eau, aucune trace-d’eau ne doit étre visible a I'intérieur du conteneur.

NOTE|1 étant donné que le conteneur peut étre détruit afin de déterminer le chemin d’entrée de I'eau oul de la
pouss|ére, deux échantillons.distincts d’essai peuvent étre nécessaires pour les deux essais de pénétration.

NOTE| 2 Lorsque le conteneur est également I'enveloppe externe, les essais pour les exigences relativgs aux
envelgppes de I'lEC 60079-0 s’appliquent.

La protectiopn~€ontre la pénétration des conteneurs ou des parties d'appareil électrique
protggés par-remplissage pulvérulent “q”, destinés a étre utilisés exclusivement en dalles
propies, et seches, peut étre réduite a un degré de protection IP43. Le numéro de certificat de
cet appareil doit inclure le suffixe "X" conformément aux exigences de marquagg de
FIEC " A Ll e P vent
détailler les restrictions d’utilisation.

Si des composants Ex protégés par remplissage pulvérulent “q” sont destinés a étre montés a
I'intérieur d'une autre enveloppe conforme a I'lEC 60079-0, cette enveloppe externe doit
répondre au moins au degré de protection IP54. Le degré IP du conteneur interne n’a pas
besoin d’étre spécifié, si le composant Ex est monté dans une position ou il est improbable
qu'il soit contaminé par une faible quantité d'eau pouvant entrer dans I’enveloppe externe.

NOTE 3 Les essais de choc et de chute des enveloppes de I'lEC 60079-0 ne s’appliquent généralement pas aux
Composants Ex destinés a étre installés dans une autre enveloppe conforme a I'l[EC 60079-0, puisque I’enveloppe
externe assure une protection contre les chocs et les chutes.

L'interstice maximal du conteneur protégé par remplissage pulvérulent “q” doit étre inférieur
d'au moins 0,1 mm a la plus petite dimension du matériau de remplissage.
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NOTE 4 La restriction concernant la taille de l'interstice a pour but d’empécher que le matériau de remplissage
puisse s’échapper.

4.1.4 Procédure de remplissage

Le remplissage doit étre réalisé de maniére a ne laisser subsister aucun vide a l'intérieur du
matériau de remplissage (par exemple en le secouant). L'espace libre a l'intérieur de
I'appareil électrique, des parties d'appareil électrique ou des composants Ex protégés par

remplissage pulvérulent “q” doit étre efficacement rempli par le matériau de remplissage (voir
également 4.3.2).

4.1.5 Conteneurs n’étant pas des enveloppes externes

[7p)

Le conteneur de l'appareil ou de composant Ex a mode de protection “q” installé ou desJiné a
étre [installé a l'intérieur d’'une autre enveloppe est considéré de la méme maniére qu’'un
Composant Ex.

4.2 | Matériau de remplissage
4.21 Spécification de matériau

Le mptériau doit étre constitué de particules de quartz ou de verre.

La spécification de matériau doit indiquer que lorsqu’elle estidéterminée conformément a la
procgdure de I'ISO 2591-1 pour les matériaux secs, la taille des particules correspond aux
dimepsions de tamis suivantes:

— tgmis d'ouverture nominale de 1 mm conformément a I'lSO 3310-1 ou a I'lSO 3310-2

— tgmis d’ouverture nominale de 500 um conformément a I'ISO 3310-1.
4.2.2 Documentation

Les documents présentés par le fabricant conformément a I'lEC 60079-0 doivent comprendre
la spgcification des particules du matériau, I’étendue granulométrique des particules de méme
que [le procédé de remplissageet les mesures prises pour assurer un rempligsage
convenable.

NOTE| La vérification de la .conformité a la spécification des particules de matériau et de I'étendue
granulométrique des particulesin’eést pas une exigence de la présente norme.

4.2.3 Essais

Le mptériau de-semplissage doit étre soumis a I'essai de rigidité diélectrique spécifié en §.1.3.

4.3 Distances

4.31 Distances au travers du matériau de remplissage

Sauf spécification contraire dans la présente norme, la distance minimale au travers du
matériau de remplissage entre les parties électriquement conductrices de I'appareil, d'une
part, et le conteneur, d'autre part, doit étre conforme au Tableau 1 et a la Figure 1. Cela ne
s'applique pas aux conducteurs utilisés pour les connexions de cablage sur site qui traversent
la paroi du conteneur.


https://iecnorm.com/api/?name=2bdf13343df38c19aeca410cdcfe3e8a

	Redline version (English only)
	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions 
	4 Constructional requirements
	4.1 Enclosure Containers
	4.1.1 Closing and sealing
	4.1.2 Pressure test of enclosure container
	4.1.3 Degree of protection of the enclosure container
	4.1.4 Filling procedure
	4.1.5 Containers that are not external enclosures

	4.2 Filling material
	4.2.1 Requirements Material specification
	4.2.2 Documentation
	4.2.3 Testing

	4.3 Distances
	4.3.1 Distances through filling material
	4.3.2 Distances surrounding free space

	4.4 Connections
	4.4.1 Equipment
	4.4.2 Ex Components

	4.5 Capacitors
	4.6 Cells and batteries
	4.7 Temperature limitations under overload conditions
	4.8 Temperature limitations under fault malfunction conditions
	4.8.1 General
	4.8.2 Fuse
	4.8.3 Fault Malfunction exclusions
	4.8.4 Protective devices for temperature limitation
	4.8.5 Power supply prospective short-circuit current


	5 Verifications and tests
	5.1 Type verifications and tests
	5.1.1 Pressure type test of enclosure container
	5.1.2 Verification of the degree of protection of the enclosure
	5.1.3 Dielectric strength test of the filling material
	5.1.4 Maximum temperatures

	5.2 Routine verifications and tests
	5.2.1 Routine pressure test of enclosure container
	5.2.2 Dielectric strength test of the filling material


	6 Marking
	7 Instructions
	Bibliography
	Figures 
	Figure 1 – Distances through filling material
	Figure 2 – Test arrangement for the dielectric strength test of the filling material

	Tables 
	Table 1 – Distances through the filling material
	Table 2 – Creepage distances and distances through filling material


	International Standard (Bilingual)
	English

	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions 
	4 Constructional requirements
	4.1 Containers
	4.1.1 Closing and sealing
	4.1.2 Pressure test of container
	4.1.3 Degree of protection of the container
	4.1.4 Filling procedure
	4.1.5 Containers that are not external enclosures

	4.2 Filling material
	4.2.1 Material specification
	4.2.2 Documentation
	4.2.3 Testing

	4.3 Distances
	4.3.1 Distances through filling material
	4.3.2 Distances surrounding free space

	4.4 Connections
	4.4.1 Equipment
	4.4.2 Ex Components

	4.5 Capacitors
	4.6 Cells and batteries
	4.7 Temperature limitations under overload conditions
	4.8 Temperature limitations under malfunction conditions
	4.8.1 General
	4.8.2 Fuse
	4.8.3 Malfunction exclusions
	4.8.4 Protective devices for temperature limitation
	4.8.5 Power supply prospective short-circuit current


	5 Verifications and tests
	5.1 Type verifications and tests
	5.1.1 Pressure type test of container
	5.1.2 Verification of the degree of protection of the enclosure
	5.1.3 Dielectric strength test of the filling material
	5.1.4 Maximum temperatures

	5.2 Routine verifications and tests
	5.2.1 Routine pressure test of container
	5.2.2 Dielectric strength test of the filling material


	6 Marking
	7 Instructions
	Bibliography
	Figures 
	Figure 1 – Distances through filling material
	Figure 2 – Test arrangement for the dielectric strength test of the filling material

	Tables 
	Table 1 – Distances through the filling material
	Table 2 – Creepage distances and distances through filling material


	Français

	SOMMAIRE
	AVANT-PROPOS
	1 Domaine d'application
	2 Références normatives
	3 Termes et définitions
	4 Exigences de construction
	4.1 Conteneurs
	4.1.1 Fermeture et scellement
	4.1.2 Essai de pression du conteneur
	4.1.3 Degré de protection du conteneur
	4.1.4 Procédure de remplissage
	4.1.5 Conteneurs n’étant pas des enveloppes externes

	4.2 Matériau de remplissage
	4.2.1 Spécification de matériau
	4.2.2 Documentation
	4.2.3 Essais

	4.3 Distances
	4.3.1 Distances au travers du matériau de remplissage
	4.3.2 Distances autour d’un espace libre

	4.4 Connexions
	4.4.1 Appareil
	4.4.2 Composants Ex

	4.5 Condensateurs
	4.6 Piles et accumulateurs
	4.7 Limitations de température en condition de surcharge
	4.8 Limitations de température dans des conditions de dysfonctionnement
	4.8.1 Généralités
	4.8.2 Fusible
	4.8.3 Dysfonctionnements exclus
	4.8.4 Dispositifs de protection pour limitation de température
	4.8.5 Courant de court-circuit présumé de source d'alimentation


	5 Vérifications et essais
	5.1 Vérifications et essais de type
	5.1.1 Essai de type de pression du conteneur
	5.1.2 Vérification du degré de protection de l'enveloppe
	5.1.3 Essai de rigidité diélectrique du matériau de remplissage
	5.1.4 Températures maximales

	5.2 Vérifications et essais individuels
	5.2.1 Essai individuel de pression du conteneur
	5.2.2 Essai de rigidité diélectrique du matériau de remplissage


	6 Marquage
	7 Instructions
	Bibliographie
	Figures 
	Figure 1 – Distance au travers du matériau de remplissage
	Figure 2 – Dispositif d'essai pour l'essai de rigidité diélectrique du matériau de remplissage

	Tableaux 
	Tableau 1 – Distance au travers du matériau de remplissage
	Tableau 2 – Lignes de fuite et distances au travers du matériau de remplissage






