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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 31: Equipment dust ignition protection by enclosure "t"

1) T
a
c
in
P
p
m
W
S
2) T
c
in
3) IH
Ci
P
m
4) I
tr
a
5) IH
a
s
6) Al
7) N
m
o]
e
P
8) A
in
9) A
ri

ights. IEC shall not'be held responsible for identifying any or all such patent rights.

EOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization.comp
| national electrotechnical committees (IEC National Committees). The object of IEC is to promotetinterna
-operation on all questions concerning standardization in the electrical and electronic fields. To this en
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Re
ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)").

eparation is entrusted to technical committees; any IEC National Committee interested in*the subject deal
ay participate in this preparatory work. International, governmental and non-governmentaltorganizations lia
th the IEC also participate in this preparation. IEC collaborates closely with the International Organizatiq
andardization (ISO) in accordance with conditions determined by agreement betWeen the two organizatig

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

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

order to promote international uniformity, IEC National)Cemmittees undertake to apply IEC Publicg
hnsparently to the maximum extent possible in their national and regional publications. Any divergence bet]
hy IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |

C itself does not provide any attestation of conformity. Independent certification bodies provide confg
Esessment services and, in some areas, access_t0 IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

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

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

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

tention is drawn to-the/possibility that some of the elements of this IEC Publication may be the subject of p

tot
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Thi} redline version of the official IEC Standard allows the user to identify the changes

e previous edition IEC 60079-31:2013. A vertical bar appears in the margin where
ge has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60079-31 has been prepared by IEC technical committee 31:
Equipment for explosive atmospheres.

This third edition cancels and replaces the second edition published in 2013. This edition
constitutes a technical revision.

The significance of changes between IEC Standard, IEC 60079-31, Edition 3.0 and
IEC 60079-31, Edition 2.0, are as listed below:
Type
Changes Clause Minor and Extension | Major techhical
editorial changes
changes

Document has been restructured from edition 2 Numerous X
\Withgtand of prospective short-circuit current 4.3.1 X
Fault|current rating of interrupting contacts rated 4.4.1 and C1
greater than 10 kA for mains connected circuits 6.1.1.1
Thermal protective device can include a thermal 4.4.41 X
protelctive circuit with an appropriate sensor.
Cells|and batteries 4.3.6 and C2

445
Joints employing parallel threads with an additional 5.1.2 X
seal pr gasket are permitted to have less than five
threads.
Gasklet joints that interlock (not a butt joint) and are 5.1.3 X
designed such that under the intended compression
no ggdp between the pieces exist so that an
uninterrupted periphery is formed, these joints do not
need|to be permanently joined.
Overload or malfunction condition for the Table 2 C3
determination of temperature class for "tb" converter
fed r¢tating electric machines
/Additjonal requirements for entry devices with.dust Annex A C4
ignitipn protection by enclosure "t"
Thermal tests are relocated to IEC 60079-0. Formerly A1

6.1.2
NOTIE The technical changes referred to include the significance of technical changes in the revised IEC Stanidard,
but they do not form an exhaustive list of all modifications from the previous version. More guidance may be found
by referring to the Redline Version of the standard.
Explanations:
A) |Definitions

Minor and editorial changes

clarification

decrease of technical requirements
minor technical change

editorial corrections

These are changes which modify requirements in an editorial or a minor technical way. They
include changes of the wording to clarify technical requirements without any technical change,
or a reduction in level of existing requirement.

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

Major technical changes

addition of technical requirements
increase of technical requirements

Theseare changes to techmicat requitements (aadition, mcrease of the fevetor removatymade
in ajway that a product in conformity with the preceding edition will not always be able*to fulfil
the fequirements given in the later edition. These changes have to be considered faf2products
in conformity with the preceding edition. For these changes additional informatiom)is'provjded
in clpuse B) below.

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

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

C1 + For Ex Equipment having Level of Protection "tb" or "tc")which is intended for mains
connection and intended to interrupt fault current above 10k#Aris tested according to 6.1}1.1,
and [is marked according to Clause 7.

C2 + For Ex Equipment having Level of Protection *ta’’which contains a cell or battery, only a
sealged cell or battery shall be used. For Ex Equipment having Level of Protection "tb" anciz
wheEe there are sparking contacts or hot surfaces, and which contains a cell or battery, o
seal

ly a
d cell or battery shall be used.

C3 + Table 2 now includes malfunction canditions for temperature class determination of Level
of Pfotection "tb" converter-fed electricimachines.

C4 4 Annex A added for entry devices with Type of Protection "t" including cable transit devices.

A1 4 Thermal tests formerlyVlocated in 6.1.2 are relocated to IEC 60079-0 for the 2017 and |ater
editipns.

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

Draft Report on voting

31/1595/FDIS 31/1606/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates_that
contains colours which are considered to be useful for the correct understanding of’its
contents. Users should therefore print this document using a colour printer.

it
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INTRODUCTION

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed
that compliance with this document may involve the use of a patent. IEC takes no position

concerning the evidence, validity, and scope of this patent right.

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world.
In this respect, the statement of the holder of this patent right is registered with IEC. Information

may be obtained from the patent database available at http://patents.iec.ch.

subject of patent rights other than those in the patent database. IEC shall n
resplonsible for identifying any or all such patent rights. (.1/(1,
Q

N

e

\ée the

Atteption is drawn to the possibility that some of the elements of this document m;ﬁ

held
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EXPLOSIVE ATMOSPHERES -

Part 31: Equipment dust ignition protection by enclosure "t"

1 Scope

Thispa a 60079 is annlicable toglectrical eauinment nrote
temperature limitation for use in explosive dust atmospheres. It specifies requirementg for
design, construction and testing of-electrical-equipment Ex Equipment and Ex Compehents.

This| document supplements and modifies the general requirements of IEC 60079-0. Where a
reqyirement of this document conflicts with a requirement of IEC 60079-0, the requirement of
this document takes precedence.

This|document does not apply to dusts of explosives, which do not redquiré atmospheric oxygen
for Jombustion, or to pyrophoric substances.

This| document does not apply to—electricalegquipment ExX Equipment or EXx Compontr:nts
intemded for use in underground parts of mines as well as.those parts of surface installafions

of siich mines endangered by firedamp and/or combustiblé)dust.

This| document does not take account of any-risk Razard due to an emission of flammable or
toxi¢ gas from the dust.

This| document does not contain*tequirements for Ex Equipment used in areas where poth
compustible dust and explosive™ gas atmospheres can occur, whether simultaneously or
sepqrately. Requirements for\explosive gas atmospheres can be found in other parts of the
IEC 60079 series. Guidance™on Ex Equipment to be used where combustible dust and expldgsive
gas fatmospheres occug Simultaneously ("hybrid mixtures") can be found in IEC 60079-14.

Whdre the-electricalequipment Ex Equipment has to meet other environmental conditiong, for
exainple, protection against ingress of water and resistance to corrosion, additional measpres
whidh do not~adversely affect the integrity of the enclosure can be necessary.-The-measpres

used-should-not-adversely affect the-integrity-of the-enclosure-

2 Normative references

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

IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements
IEC 60127 (all parts), Miniature fuses
IEC 60269 (all parts), Low-voltage fuses

IEC 60691, Thermal-links — Requirements and application guide
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IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60034-5, Rotating electrical machines — Part 5: Degrees of protection provided by the
integral design of rotating electrical machines (IP code) — Classification

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

ANSI/ASME B1.20.1, Pipe threads, general purpose (inch)

ANSJI/UL 248 (all parts), Standard for Low-Voltage Fuses

3 [Terms and definitions

For the purposes of this document,-the-terms—and-definitions-given-inlEC60079-0as-well-as

the following terms and definitions apply.

NOTHE

ISOfand IEC maintain terminological databases for use in standardization at the folloying
addiesses:

e |EC Electropedia: available at http://www.electropediacorg/

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

3.1
dust ignition protection by enclosure "t"
Typ¢ of Protection for explosive dust atmosphéres where-electrical equipment is provided |with
an gnclosure providing dust ingress protection and a means to limit surface temperatures

4 General

4.1 Ll evels of protection

Type of Protection "t" is divided into three Levels of Protection based on the risk of the-electrical
eguipment Ex Equipment and Ex Components becoming an ignition source in an explosive dust

atmosphere.—Electricalegquipment Ex Equipment and Ex Components with—dust—igrition
protection-by-enclosure Type of Protection "t" shall be-either one of the following:

e Level of Protection "ta"-{ for EPL "Da"},-er
e Level of Protection "tb"-{ for EPL "Db"},-or
e Level of Protection "tc" for EPL "Dc"}.
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The general requirements of Clause 4, the construction requirements of Clause 5, and the
marking requirements of Clause 7, apply to all Ex "t" Equipment and Ex "t" Components.

Failure modes as defined in the industrial standard for particular internal components affecting
the temperatures of the equipment shall be taken into account when considering applicable
fault-conditions malfunctions.

When a resistor is used for current limiting, it shall not be considered to fail as a short circuit if
it is of metal film or of wire wound construction. The resistor shall be rated for the maximum
rated voltage of the equipment.

4.2 | Equipment groups and ingress protection

The|relationship between the Level of Protection, the group, and ingress protection requirg¢d is
shoyn in Table 1.

Table 1 — Level of Protection, equipment group and
ingress protection (IP) relationship

Level of Protection Group llIC Group IlIB Group IIIA
"ta" IP6X IP6X IP6X
"tb" IP6X IP6X IP5X
"tc" IP6X IPSX IP5X

Requirements for-electricalegquipment Ex Equipment with Level of Protection ['ta”

3
3. Fault current

Ex BEquipment shal be rated for connection to a circuit with a prospective short circuit cufrent
of npt greaterftran 1,5 kA and marked according to Clause 7.

4.3.2 Maximum surface temperature

Th H 4 £ H £ 4 4 £ e o 1 e 1 H 4 P d
e Se ettt emenNtSror— o T St TaceteMmperatare ot ta —creot foar egatptirett Moatty an

supplement the requirements of IEC 60079-0.

The marked maximum surface temperature, as determined according to 6.1.2, shall be the
higher of the measured temperatures a) or b):

a) the surfaces of the internal components where there is no supplementary enclosure, or,
b) the temperature on the external surfaces of the supplementary enclosure.
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NOTE 1 Partial rupture of the external enclosure is considered to be a potential rare malfunction and is considered

in the temperature determination for "ta" equipment.

NOTE 2 Level of Protection "ta" is typically applied for instrumentation where the maximum available short circuit
current is in the mA range. Due to the limited thermal dissipation available to Level of Protection "ta" equipmen
maximum normal power dissipation is generally limited to a few watts.

t, the

1on

Dust exclusion by enclosure shall be carried out in accordance with 6.1.1.

4.3. Protective Devices
4.3.4.1 General

If the-electrical-equipment Ex Equipment is capable of exceeding the miarked maximum sur|
temperature as a result of the temperature test of 6.1.2 under expected malfunction or for
malfunction conditions, a protective device-isrequired shall be useg,-The protective device
be thermal protect|ve device according to 4.3.4.2 or an(overcurrent protective d¢

accqrding to 4.3.4.3 which may be directly integrated into the—electrical—equipment

Equlpment or be external to the-electrical-equipment Ex Equipment.

face
rare
may
vice

Ex

Whgre the external protective device is not provided by the manufacturer as part of theeleeﬁc&eai
ix in

equipment Ex Equipment, the-marking certificate_nutnber shall include the-symbel "X" suff

accqrdance with the marking requirements of IEC80079-0 and the Specific Conditions of
listed on the certificate shall detail the required ratings and performance characteristics o
protective device. The protective device shallbe capable of interrupting the maximum cu

of the CII'CUIt |n WhICh |t is mstalled M@a#eq&mm%eerﬁa#%ee#@#baﬂe%

The|response time of the thermal protective device or overcurrent protective device sha
takeln into account and be.adequate for the necessary over temperature protection.

4.3.4.2 Thermal-protective devices

Whgn required.by:4.3.4.1, the-electrical-equipment Ex Equipment shall be protected by or
more¢ integral.thermal protective devices. Thermal protective devices shall not be of a

resettable_type and shall be duplicated unless conforming to+tEC-680427-series—or IEC 60
in which(Case only one device is necessary.

Use
the
rent

| be
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4.3.4.3 Overcurrent protective devices

As an alternative to0 4.3.4.2, if it is demonstrated that an overcurrent protective device or devices
provide thermal protection, such a device, or devices may be used. The overcurrent protective
device may be located outside the enclosure of the Ex Equipment. In this case, 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 performance
characteristics required by the overcurrent protective devices.

At least one of the protective devices shall be capable of interrupting the maximum available
short circuit current of the circuit in which it is installed.

Ove
IEC

4.3.

Whse

rcurrent protective devices shall be duplicated unless conforming to the IEC 601 Ae
60269 series or ANSI/UL 248 series, in which case only one device is necessar

N

b Supplementary internal enclosure ('1/

re normally arcing and sparking parts are incorporated, these ﬁ&arts shall hay

ries,

e a

supplementary enclosure inside the main enclosure and the maximu Quirface temperatufe of
that|enclosure is used to determine the marked surface temper of the equipment in
accqrdance with 4.3.2. o

Whgn hot internal components are enclosed in a supple@tary enclosure, the maximum
surfIce temperature of that enclosure shall be used determine the marked surface
tem

The

erature of the equipment in accordance with 4.3.2Q

S
have a continuous operating tempera%} at least equal to the lower specified amj
temperature and at least 20 K grea@ an the maximum service temperature for

metallic materials, \%

supplementary enclosure shall:

undergo the resistance to imp\?qg’test in accordance with 6.1.1.2 with no hot and
impact testing required, @)

be IP6X in accordance IEC 60529 following the resistance to impact without the
endurance to heat aa\ Id.

be requirements re@&e the requirements of IEC 60079-0 for such an enclosure.

ient
hon-

cold

rmal
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4.3.6 Cells and batteries

Only sealed primary cells or batteries shall be used. A control device shall be provided to
prevent overheating of the cell or battery. The control device may also be considered as a
thermal protective device or overcurrent protective device as given in 4.3.4, provided it also
protects the complete Ex Equipment from exceeding the maximum surface temperature.

4.4 Requirements for-electrical-equipment Ex Equipment with Level of Protection "tb"
and "tc"

441 Fault current

Ex Bquipment having Level of Protection "tb" or "tc" which is intended for mains conne’ehcn to
a cifcuit with a maximum available short circuit current above 10 kA, shall beQ}s’ted in
accqrdance with 6.1.1.1, and be marked according to Clause 7. q/q/

NOTIE Limiting the maximum available short circuit current could be achieved by several meé?l; including the use
of cufrent limiting fuses or current limiting circuit breakers. (b

4.4.2 Maximum surface temperature ,\%'

The|marked maximum surface temperature shall be measured or& external surfaces of the

enclpsure for—elee#reaJ—equm&qfe Ex Equ|pment wﬂh—types Level“of Protection "tb" or "t¢" in

accqgrdance with 6.1.2—wi . 4rface e
conditions. ;\\
& o)

4.4.3 Dust exclusion Q
Dust exclusion by enclosure shall be carried out@accordance with 6.1.1.
4.4.4 Thermal protection ,@@
4.4.41 General . ®$

\)

For Level of Protection "tb", if the %quipment is capable of exceeding the marked maximum
surface temperature as a resu xf"the temperature test of 6.1.2, a protective device shall be
used. The protective device. % be a thermal protective device according to 4.4.4.2 of an
overcurrent protective dew() ccording to 4.4.4.3 which may be directly integrated into the Ex
Equ|pment or be exter@to the Ex Equipment.

Whdre the externagﬁtective device is not provided by the manufacturer as part of th¢ Ex
Equ|pment, the ificate number shall include the "X" suffix in accordance with the marking
reqyirements @IC 60079-0 and the Specific Conditions of Use shall detail the required rafings
and ch| tics of the protective device. The protective device shall be capablg of

inte]rupt' g~the maximum current of the circuit in which it is installed.
4.4. Q/ | prnfnrtivn devices

When required by 4.4.4.1 the Ex Equipment shall be protected by one or more integral thermal
protective devices. Thermal protective devices shall not be of a self-resettable type and shall
be duplicated unless conforming to the IEC 60691 series, in which case only one device is
necessary.

The response time of the thermal protective devices shall be adequate for the necessary over
temperature protection.
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4.4.4.3 Overcurrent protective devices

As an alternative to 4.4.4.2, if it is demonstrated that an overcurrent protective device can be
used to provide thermal protection, such a device may be used. It is permissible for the
overcurrent protective device to be located outside the enclosure of the Ex Equipment. In this
case, the certificate number shall include the "X" suffix in accordance with the marking
requirements of IEC 60079-0 and the Specific Conditions of Use shall detail the required
overcurrent protective device. The protective device shall be capable of interrupting the
maximum current of the circuit in which it is installed.

Overcurrent protective devices shall be duplicated unless conforming to the IEC 60127 series,
IEC 60269 series, or ANSI/UL 248 series, in which case only one device is necessary. Q

\/
4.4, Cells and batteries Q‘

v
Only sealed cells or batteries shall be used. A control device shall be pro@ to prejvent
overfheating of the cell or battery. The control device may also be c:onsmk‘3 as a thefmal
protgctive device or overcurrent protective device as givenin 4.4.4.2 or 4 4’)_? provided itfalso
protects the complete Ex Equipment from exceeding the maximum su&@é emperature.

4.4, External plug and socket connections for field wirin@nnection

Extdrnal plug and socket connections for field wiring connectl@cghall meet one of the folloying
requirements: s\

a) they shall be interlocked mechanically or electri@/, or otherwise designed so that fhey
g¢annot be separated when the contacts are eneQ d and the contacts cannot be enerdfized
'

vhen plug and socket are separated; or

b) plug and socket connectors for Level of otectlon "tc", shall be fixed together by a
mechanical means other than the fncth@between the plug and socket; and for Level of
FProtection "tb", shall be fixed together t’ht means of special fasteners.

A\Q)
O

5 [Construction

5.1 | Joints (\}‘
(o

All jpints in the stru e of the enclosure, whether permanently closed or designed t¢ be
opemed from t|meC9 time,—cral—clecob foonthor vidinin tho olorapmece coociiind ol ibe
shall be effectively sealed against the ingress of dust and shall comply
with|the particular requirements in 5.1.2 to 5.1.6 and be subjected to the test of 6{1.1.

5.1. General

The use(oﬁrease alone to maintain the integrity of the seal is not considered to satisfy|this

requi@ent

5.1.2 Threaded joints
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The number of engaged threads for all threaded joints, employing parallel threads without an
additional seal or gasket shall be at least five threads and with a tolerance quality of medium
or fine according to ISO 965-1.

Joints employing parallel threads with an additional seal or gasket are permitted to have less
than five threads. In this case, a specific tolerance class is not required.

Tapered threaded joints without an additional seal or gasket shall engage no less than 3%
threads.

Whgre necessary, a means stattbe provided to facifitate correctatignment of Tmatimg party.

5.1.3 Gaskets and seals

Gaskets under compression in joints may be used to ensure the effectiveness of\the enclogure
sealjng.

All gaskets and seals shall be of one-piece continuous construction, thatis;with an uninterrupted
periphery.

Onefpiece construction also includes gaskets and seals that have been permanently joindd to
form an uninterrupted periphery while maintaining the mechanjcal properties of the gasket or
seall material. Alternately, gasket joints that interlock (not @ butt joint) and are designed $uch
that|under the intended compression no gap between the ‘pieces exist so that an uninterrupted
periphery is formed, these joints do not need to be perfianently joined.

Unlgss all gaskets are secured to one face of thexmating surface, either by adhesive or bging
mechanically secured, the design of the enclosure shall be such that gaskets are corrégctly
pos%ioned. Except for a slight amount of.lubricant necessary for assembly or an adhgsive

material on one side of the mating surfaces,”joints using gaskets shall not be supplemented by
the application of a sealant material.

A flgxible seal, for example a bellows, shall be such that it is not over-stressed at any pointjand
shaall be protected from externalkmechanical damage and secured at each end by mechanical
means.

Hindes shall not be usedras a means of maintaining a seal unless the correct compressign of
the gasket is achieyed without causing undue movement, stress or distortion to the gasket.[The
hingles shall be mandfactured from materials that would not affect the correct function of the
sealjng means.

Thesge requirements do not apply to internal seals of cable glands.

5.1. Cemented joints

Cemented joints shall not be used on mating parts which need to be removed to gain access to
field wiring connections or in-service adjusting facilities.

5.1.5 Operating rods, spindles and shafts

Openings in enclosures for rods, spindles or shafts shall have means to inhibit the ingress of
dust, other than only grease or compound, both when the spindles, rods or shafts are in motion
and when they are at rest.
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5.1.6 Windows

5.1.6.1 Windows employing a cemented joint

A window design employing a cemented joint shall be such that it is cemented either directly
into the wall of the enclosure so as to form with the latter an inseparable assembly, or into a

frame such that the assembly can be replaced as a unit.

5.1.6.2 Windows employing a gasket joint

A window design employmg a gasket for dust exclusion shall be such that it is mounted dlrectly

in the~wattorcoverof the enciosure. %—b&pd—Fd—te—Hetd&Hd—Bw—PFdW%& Attermat
a wihdow employing a gasket may be mounted in a separate frame such that the assentbly

be rgplaced as a unit.

5.2 | Cable glands, cable transit devices and conduit sealing devices

ely,
can

Cable glands, cable transit devices, and condujt s€aling devices, whether integral or sepa
shall meet the requirements of IEC 60079-0 andzAnnex A.

5.3 Entries

5.3. Plain entries

The|clearance holes for plain enfries shall-have-a-diameternot-more-than 0,7 mm-greater

be specified in the-nreminaldiameter instructions to allow the proper selection of-the-entry-tht

a glgnd or fitting. The inside.éf the enclosure shall be provided with sufficient room to atta
lockput to the gland or fitting.

5.3.2 Threaded(entries

Thrgaded entries*are considered to meet the requirements for Levels of Protection "ta", "tb"
"tc"-plectrical-equipment Ex Equipment if they are one of the following:

o fapered threads with-nettess no fewer than 3% threads according to ANSI/ASME B1.2

ate,

ch a

and

better accordmg to ISO 965 1

parallel threads with-less fewer than five threads with a tolerance class of 6H or better
according to 1SO 965-1 and are provided with an additional seal or gasket. If the additional
seal is not an integral part of the-electrical-equipment Ex Equipment, the-marking certificate
number shall include the-symbel "X" suffix in accordance with the marking requirements of
IEC 60079-0 and the Specific Conditions of Use-that shall detail the required use of a seal
or gasket. An advisory marking of the requirement for a seal or gasket may appear on the
electrical-equipment Ex Equipment as an alternative to the requirement for the "X" marking.
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6 Verification and tests

6.1 Type tests
6.1.1 Type tests for dust exclusion by enclosures
6.1.1.1 General

Samples of the-electrical-equipment Ex Equipment shall be subjected to the thermal endurance
to heat, thermal endurance to cold and impact tests specified in IEC 60079-0, and the drop test
if applicable. If there is a supplementary internal enclosure, there shall be no—visual visible
dam@age 1o the supplementary iniernal enclosure caused by the impact testing of the frain
equipment enclosure.

The|supplementary internal enclosure may be removed during the thermal endurance to heat
and [thermal endurance to cold tests.

Eorlevel of
) S1+-0+

ha
e

o+

After conducting the tests of enclosures in accordance with IEC(60079-0,-ene all of the samjples
whigh-hasbeen-subjected-to-the-testsof enclosures shall then be subjected to the prespure
test|of 6.1.1.3 followed by the IP test of 6.1.1.4.

Ex Hquipment having Level of Protection "tb" or "tc" which is intended for mains connection|and
intemded to interrupt fault current above 10 kA, shall be subjected to short circuit interrupting
test$ in accordance with the relevant industrialestandard after the pressure test of 6.1.1.3|and
priof to the IP tests of 6.1.1.4.

NOTE 1 Limiting the maximum available short cireuit current could be achieved by several means including thg use
of cufrent limiting fuses or current limiting circuit’breakers.

NOTE 2 When the volume of the switching device displaces a large portion of the free internal volume df the
enclgsure, damage from a short circuit_ event can occur due to the venting of arc products from the switching device
into the enclosure volume. The increase in enclosure pressure resulting from this venting could impact the ability of
the epclosure seal to meet the IP regliirement of this document.

6.1.1.2 Impact test-for‘on supplementary internal enclosures

Fhe|An impact testdaron supplementary internal enclosures shall be performed in accordance
with|the resistance 10 impact test of IEC 60079-0 using the nominal 1 kg mass dropped frgm a
nomjinal heightyof 0,2 m. There shall be no damage which invalidates the-type—of reqyired
ingress protéection.

6.1.1.3 Pressure test

A positive internal pressure of at least:

e (4 +£0,4) kPa for Level of Protection "ta"-electrical-equipment, or
e (20,2) kPa for Level of Protection "tb" and "tc"-electrical-equipment,

shall be applied to the-electrical-equipment Ex Equipment for7601_% s at least 60 seconds but

not more than 70 seconds.

Any breathing or draining device may be sealed for this test if the pressure cannot be
maintained. Any seals of the breathing or draining device shall be removed and the sample
shall be subjected to the IP test in the condition it is in after the completion of this test. This
test is not required for cable glands evaluated as Ex Equipment cable gland.
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If the design of the-electrical-equipment Ex Equipment is such that any gaskets or seals are
physically constrained from moving, for example an "O" ring in a groove, this test is not required
to be conducted for Levels of Protection "tb" and "tc"-electrical-equipment Ex Equipment.

The pressure test is not performed on a supplementary internal enclosure.

6.1.1.4 IP test

Thelingress protection specified in Table 1 shall be determined in accordance with degkee of
protection (IP) of enclosures as specified in IEC 60079-0, with the following modﬁw@bﬂs

Q¥

For Level of Protection "ta": Q

The level of depression shall be increased to at least 4 kPa for a perlq,qj'bf at least 8 h.
For Level of Protection "tb" and "tc": ,\Q

Vhen IP5X or IP6X is required for rotating machines, the test @%Jlrements of IEC 600B4-5
gnd acceptance requirements of IEC 60529 shall apply. C)

[ ]
n

brease in joints shall be removed before the IP test il rformed; except in the cage of
hafts in rotating machines where the supplied Iubrlcaq) s retained.

0.

2

6.1.2 Tests to de(e)%ine maximum surface temperature

For |Levels of ection "ta", "tb" and "tc", the tests shall be carried out as describgd in
IEC 60079-0.Q.

& irnal
components or the external surface of the supplementary enclosure are determmed at rated
input power.

NOTE The simulation is often achieved by substitution of the internal components with a resistor capable of
dissipating the intended power.

For Level of Protection "tb", overload and malfunction conditions are as specified in Table 2.
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Table 2 — Overload or malfunction conditions for Level of Protection "tb"

Type of Ex Equipment Overload or malfunction conditions

Luminaires (without ballast) None

Luminaires with electro-magnetic ballasts U, + 10 % Rectifier effect simulated by diode

Luminaires with electronic ballasts As specified for the applicable standard for industrial
equipment

Electric Machines — mains supply connected None

Electric machines — converter connected None if electric machine is evaluated with a specific
cofverteranaa-spectiedduty-as-deserbedby

IEC 60079-0, or;

If the electric machine is not evaluated with/a . specif
converter and a specified duty as described by

IEC 60079-0, overload as necessary torgopfirm tha
the required direct thermal protection{ nofmally in the
stator winding, has sufficient margih to be able to
detect excessive temperatures at'the rotor, bearingjs
bearing caps and shaft extensiofis. The margin may be
determined by test or calculafion. In this case, the yise
of the thermal protection/s \‘made mandatory by
identification of this Specific Condition of Use in th¢
certificate.

C

NOTE Direct thexmal protection of the bearings is
often appropriaté to represent the maximum surface
temperature$cof‘the parts of concern. It has been

found that foy some motors, direct thermal protectid
of the wiading set at 160 °C can be appropriate for
maxifmum surface temperature T200°C, but this woy
stillNdeed to be confirmed by test or calculation.

]

d

Regjistors None

Ele¢tromagnets U,, and worst-case air-gap

Othgr equipment As specified by the applicable standard for industrifl
equipment

NOTE For test voltage and current parameters, see the maximum surface temperature requirement$ in
IEC|60079-0.

6.2 Routine tests

Thefe are no additienal routine tests required for Levels of Protection "ta", "tb", or "tc".

7 Marking

Levels'of Protection "ta", "tb" and "tc". The symbol for the Type of Protection used shall be ['ta",
"tb", or "ic", as applicable.

Thesge reguirements supplement the requirements of IEC 60079-0, which are applicabIF to

Ex Equipment having Level of Protection "ta" shall be marked to indicate suitability for
connection to a supply with a maximum available short circuit current of 1,5 kKA.

Ex Equipment having Level of Protection "tb" or "tc" which is intended for mains connection and
which contains one or more circuit breakers shall be marked to indicate the maximum available
short circuit rating of the mains supply with which the Ex Equipment was determined to comply
in6.1.1.1.
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Annex A
(normative)

Supplementary requirements for entry devices

A.1 General

This annex contains the requirements which apply to the construction and testing of entry
devices having Type of Protection "t" in addition to the requirements found in IEC 60079-0.

blanking elements and thread adaptors as Ex Equipment or Ex Components.

¥
A.2| Construction requirements "1/

N
A.2( Cable glands, cable transit devices and conduit sealing K@fces

shall meet the joint requirements of 5.1 and the marking requir ts of Clause A.4.

A.2.p Blanking elements and thread adapters (s)\\Q/

5.2,[5.3.
N

Thrdad adapters may use thread forms other tﬁa\}those in 5.3.2, whether as an Ex Equipn
threpd adapter or as a thread adapter fitte’&@d assessed as a factory-assembled part o

enclpsure.

R
¥
\O

A3 Cable glands, cabl%@?ansit devices and conduit sealing devices

A.3] Type tests

degiee of protection f cable glands" in IEC 60079-0 as modified by 6.1.1.

A.3.p Blank@%ements and thread adapters

cable glzsé in [IEC 60079-0 as modified by 6.1.1.

GrojAp Il entry devices include cable glands, cable transit devices, conduit sealin&@i

Cable glands, cable transit devices and conduit sealing devices, @wer integral or sepa

Blarlking elements shall meet the joint requirementsééﬂ, and the threading requiremen

Cable glands, cable tra§itdevices and conduit sealing devices, shall comply with the "Tes

Blarlking el@?r?ts and thread adapters shall comply the "Test for degree of protection (IR

Cces,

ate,

s of

nent
the

t for

P) of

A.4 AIVIQ('arking

Group Ill entry devices shall be marked in accordance with Clause 7. The specific thread type

and size thread shall be marked in accordance with IEC 60079-0.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 31: Equipment dust ignition protection by enclosure "t"
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ights. IEC shall not'be held responsible for identifying any or all such patent rights.

EQOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization.comp
| national electrotechnical committees (IEC National Committees). The object of IEC is to promotetinterna
-operation on all questions concerning standardization in the electrical and electronic fields. To this en
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Re
ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Puablication(s)").

eparation is entrusted to technical committees; any IEC National Committee interested in*the subject deal
ay participate in this preparatory work. International, governmental and non-governmentaltorganizations lia
th the IEC also participate in this preparation. IEC collaborates closely with the International Organizatiq
andardization (ISO) in accordance with conditions determined by agreement betWeen the two organizatig

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

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

order to promote international uniformity, IEC National)Cemmittees undertake to apply IEC Publicg
hnsparently to the maximum extent possible in their national and regional publications. Any divergence bet]
hy IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |

C itself does not provide any attestation of conformity. Independent certification bodies provide confg
Esessment services and, in some areas, access_t0 IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

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

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

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

tention is drawn to-the/possibility that some of the elements of this IEC Publication may be the subject of p

national_Standard IEC 60079-31 has been prepared by IEC technical committee
pmentfor'explosive atmospheres.
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third edition cancels and replaces the second edition published in 2013. This ed

ition

constitutes g techmicat Tevisiomn:
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The significance of changes between |EC Standard, IEC 60079-31, Edition 3.0 and
IEC 60079-31, Edition 2.0, are as listed below:
Type
Changes Clause Minor and Extension | Major technical
editorial changes
changes
Document has been restructured from edition 2 Numerous X
\Withstand of prospective short-circuit current 4.3.1 X
Fault current rating of interrupting contacts rated 441 and C1
greatk-r than 10 kA for mains connected circuits 6.1.1.1
Thermal protective device can include a thermal 4.4.41 X
proteictive circuit with an appropriate sensor.
Cells|and batteries 4.3.6 and C2
445
Jointy employing parallel threads with an additional 5.1.2 X
seal pr gasket are permitted to have less than five
threads.
Gasklet joints that interlock (not a butt joint) and are 5.1.3 X
designed such that under the intended compression
no ggdp between the pieces exist so that an
unintprrupted periphery is formed, these joints do not
need|to be permanently joined.
Overload or malfunction condition for the Table 2 C3
determination of temperature class for "tb" converter
fed r¢tating electric machines
IAdditjonal requirements for entry devices with dust Annex/A C4
ignitipn protection by enclosure "t"
Thermal tests are relocated to IEC 60079-0. Foermerly A1
6.1.2

NOTE

The technical changes referred to include the significance of technical changes in the revised IEC Standard,

but they do not form an exhaustive list of all modifications from the previous version. More guidance may be found

by referring to the Redline Version of the’standard.

Explanations:
A) |Definitions

Minor and editorial-changes

clarification

decilease.of*technical requirements
mingr technical change
editorial’corrections

These are changes which modify requirements in an editorial or a minor technical way. They
include changes of the wording to clarify technical requirements without any technical change,
or a reduction in level of existing requirement.

Extension addition of technical options

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

conformity with the preceding edition.
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Major technical changes

addition of technical requirements
increase of technical requirements

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

NOTE These changes represent current technological knowledge. However, these changes should not-ngrmally
havelan influence on equipment already placed on the market.

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

C1 + For Ex Equipment having Level of Protection "tb" or "tc" which is intended for mains
conmection and intended to interrupt fault current above 10kA is tested according to 6.1{1.1,
and [is marked according to Clause 7.

C2 1 For Ex Equipment having Level of Protection "ta" which contains a cell or battery, only a
sealged cell or battery shall be used. For Ex Equipment having Level of Protection "tb" anciz“tc“
wheEe there are sparking contacts or hot surfaces, and which<contains a cell or battery, only a
sealged cell or battery shall be used.

C3 4 Table 2 now includes malfunction conditions foftemperature class determination of Level
of Pfotection "tb" converter-fed electric machines;

C4 4 Annex A added for entry devices with Type of Protection "t" including cable transit devices.

A1 4 Thermal tests formerly located in 6:1.2 are relocated to IEC 60079-0 for the 2017 and |ater
editipns.

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

Draft Report on voting

31/1595/FDIS 31/1606/RVD

Fulllinformation“on the voting for its approval can be found in the report on voting indicatad in
the @bove table.

Thel|language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed
that compliance with this document may involve the use of a patent. IEC takes no position
concerning the evidence, validity, and scope of this patent right.

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world.
In this respect, the statement of the holder of this patent right is registered with IEC. Information
may be obtained from the patent database available at http://patents.iec.ch.

Atteption is drawn to the possibility that some of the elements of this document may beg the
subject of patent rights other than those in the patent database. IEC shall not~be held
respionsible for identifying any or all such patent rights.
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EXPLOSIVE ATMOSPHERES -

Part 31: Equipment dust ignition protection by enclosure "t"

erature limitation for use in explosive dust atmospheres. It specifies requirements

document takes precedence.

document does not apply to Ex Equipment or Ex Gomponents intended for us

ngered by firedamp and/or combustible dust.

document does not take account of any hazard’due to an emission of flammable or f{
from the dust.

document does not contain requirements for Ex Equipment used in areas where
bustible dust and explosive gas atmospheres can occur, whether simultaneousl

60079 series. Guidance on Ex Equipment to be used where combustible dust and explg
atmospheres occur simultanequsly ("hybrid mixtures") can be found in IEC 60079-14.

agai

adversely affect the integrity of the enclosure can be necessary.

2

Theffollowing-documents are referred to in the text in such a way that some or all of their cor
congtitutés\requirements of this document. For dated references, only the edition cited app
For |undated references, the latest edition of the referenced document (including

re the Ex Equipment has \to meet other environmental conditions, for example, proteq
st ingress of water. and resistance to corrosion, additional measures which do

ormative references

document supplements and modifies the general requirements of IEC 60079-0. Where a
reqyirement of this document conflicts with a requirement of IEC 60079-0, the requireme

document does not apply to dusts of explosives, which do not requiré atmospheric oxygen
for Jombustion, or to pyrophoric substances.

e in
ines

oxic

both
y or
the
sive

tion
not

tent
lies.

any

IEC

IEC

IEC

IEC

IEC

yyyyyy

60079-0, Explosive atmospheres — Part 0: Equipment — General requirements
60127 (all parts), Miniature fuses

60269 (all parts), Low-voltage fuses

60691, Thermal-links — Requirements and application guide

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


https://iecnorm.com/api/?name=2c7cace20038cab132529744f95e321b

IEC 60079-31:2022 © |IEC 2022 -9-

IEC 60034-5, Rotating electrical machines — Part 5: Degrees of protection provided by the
integral design of rotating electrical machines (IP code) — Classification

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

ANSI/ASME B1.20.1, Pipe threads, general purpose (inch)

ANSI/UL 248 (all parts), Standard for Low-Voltage Fuses

3 [ferms and definitions
For the purposes of this document, the following terms and definitions apply.

ISOfand IEC maintain terminological databases for use in standardization at the folloywing
addiesses:

e |EC Electropedia: available at http://www.electropedia.org/

e SO Online browsing platform: available at http://www.iso.org/6bp

3.1
dust ignition protection by enclosure "t"
Typ¢ of Protection for explosive dust atmospheres where equipment is provided with an
enclpsure providing dust ingress protection and a means to limit surface temperatures

4 General

4.1 Levels of protection

Typ¢ of Protection "t" is divided into\three Levels of Protection based on the risk of th¢ Ex
Equlpment and Ex Components beeoming an ignition source in an explosive dust atmospHhere.
Ex BHquipment and Ex Components-with Type of Protection "t" shall be one of the following:
e llevel of Protection "ta" forrEPL "Da";
e llevel of Protection "tb" for EPL "Db";
e llevel of Protection J'tc" for EPL "Dc".

The|general requirements of Clause 4, the construction requirements of Clause 5, and the
marking requifements of Clause 7, apply to all Ex "t" Equipment and Ex "t" Components.

Failyre,modes as defined in the industrial standard for particular internal components affe¢ting
the femperatures of the equipment shall be taken into account when considering applicable
malfomctions:

When a resistor is used for current limiting, it shall not be considered to fail as a short circuit if
it is of metal film or of wire wound construction. The resistor shall be rated for the maximum
rated voltage of the equipment.

4.2 Equipment groups and ingress protection

The relationship between the Level of Protection, the group, and ingress protection required is
shown in Table 1.


http://www.iso.org/obp
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Table 1 — Level of Protection, equipment group and
ingress protection (IP) relationship

Level of Protection Group llIC Group IlIB Group IIIA
"ta" IP6X IP6X IP6X
"tb" IP6X IP6X IP5X
"tc" IP6X IP5X IP5X

4.3

4.3.

Ex

Requi ts for Ex Equi t with Level of Pratection "ta"

Fault current

Hquipment shall be rated for connection to a circuit with a prospective short gincuit cu

of npt greater than 1,5 kA and marked according to Clause 7.

4.3

.2 Maximum surface temperature

Thesge requirements modify and supplement the requirements of IEC60079-0.

The|marked maximum surface temperature, as determined according to 6.1.2, shall be
highler of the measured temperatures a) or b):

q) the surfaces of the internal components where therfelis no supplementary enclosure
bh) the temperature on the external surfaces of the supplementary enclosure.

NOTIE 1 Partial rupture of the external enclosure is considered to be a potential rare malfunction and is consi
in thg temperature determination for "ta" equipment.

NOTIE 2 Level of Protection "ta" is typically applied;for instrumentation where the maximum available short d
current is in the mA range. Due to the limited thermal dissipation available to Level of Protection "ta" equipmen
maximmum normal power dissipation is generally limited to a few watts.

4.3

.3 Dust exclusion

Dust exclusion by enclosure shall'be carried out in accordance with 6.1.1.

4.3
4.3

4 Protective Devices

4.1 General

If the Ex Equipmeént is capable of exceeding the marked maximum surface temperature

res

It of the-temperature test of 6.1.2 under expected malfunction or for rare malfung

conditions, a-protective device shall be used. The protective device may be a thermal prote
device according to 4.3.4.2 or an overcurrent protective device according to 4.3.4.3 which

be

irectly integrated into the Ex Equipment or be external to the Ex Equipment.

rent

the

’ Or1

lered

ircuit
t, the

as a
tion
ctive
may

Where the external protective device is not provided by the manufacturer as part of the Ex
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 ratings and performance characteristics of the protective device. The
protective device shall be capable of interrupting the maximum current of the circuit in which it
is installed.

The response time of the thermal protective device or overcurrent protective device shall be
taken into account and be adequate for the necessary over temperature protection.
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4.3.4.2 Thermal protective devices

When required by 4.3.4.1, the Ex Equipment shall be protected by one or more integral thermal
protective devices. Thermal protective devices shall not be of a self-resettable type and shall
be duplicated unless conforming to IEC 60691, in which case only one device is necessary.

4.3.4.3 Overcurrent protective devices

As an alternative t0 4.3.4.2, if it is demonstrated that an overcurrent protective device or devices
provide thermal protection, such a device, or devices may be used. The overcurrent protective
device may be located outside the enclosure of the Ex Equipment. In this case, the certificate
numfper shall include the "X" suffix in accordance with the marking requirements of I[EC 600} 9-0
and|the Specific Conditions of Use listed on the certificate shall detail the performance
chanacteristics required by the overcurrent protective devices.

At lgast one of the protective devices shall be capable of interrupting the maximam available
shornt circuit current of the circuit in which it is installed.

Ovefcurrent protective devices shall be duplicated unless conforming to-the IEC 60127 series,
IEC 60269 series or ANSI/UL 248 series, in which case only one device is necessary.

4.3.% Supplementary internal enclosure

Whgre normally arcing and sparking parts are incorporated, these parts shall havye a
supplementary enclosure inside the main enclosure and the maximum surface temperatufe of
that|enclosure is used to determine the marked surface temperature of the equipment in
accqrdance with 4.3.2.

Whgn hot internal components are enclosed in a supplementary enclosure, the maximum
surface temperature of that enclosure shiall be used to determine the marked surface
temierature of the equipment in accordance with 4.3.2.

Thelsupplementary enclosure shall;

4 have a continuous operating temperature at least equal to the lower specified ambient
temperature and at least 20 K greater than the maximum service temperature for pon-
metallic materials,

4 undergo the resistance to impact test in accordance with 6.1.1.2 with no hot and |cold
impact testing required,

4 be IP6X inlaccordance with IEC 60529 following the resistance to impact without thefmal
enduranee to heat and cold.

Thesge requirements replace the requirements of IEC 60079-0 for such an enclosure.

4.3.6—Celsand-batteries

Only sealed primary cells or batteries shall be used. A control device shall be provided to
prevent overheating of the cell or battery. The control device may also be considered as a
thermal protective device or overcurrent protective device as given in 4.3.4, provided it also
protects the complete Ex Equipment from exceeding the maximum surface temperature.

4.4 Requirements for Ex Equipment with Level of Protection "tb" and "tc"
4.4.1 Fault current

Ex Equipment having Level of Protection "tb" or "tc" which is intended for mains connection to
a circuit with a maximum available short circuit current above 10 kA, shall be tested in
accordance with 6.1.1.1, and be marked according to Clause 7.
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NOTE Limiting the maximum available short circuit current could be achieved by several means including the use

of current limiting fuses or current limiting circuit breakers.

4.4.2 Maximum surface temperature

The marked maximum surface temperature shall be measured on the external surfaces of the

enclosure for Ex Equipment with Level of Protection "tb" or "tc" in accordance with 6.1.2.

4.4.3 Dust exclusion

Dust exclusion by enclosure shall be carried out in accordance with 6.1.1.

4.4, Thermal protection

4.4.4.1 General

For Level of Protection "tb", if the Ex Equipment is capable of exceeding the marked maximum

surface temperature as a result of the temperature test of 6.1.2, a protective“device sha
used. The protective device may be a thermal protective device according to 4.4.4.2 o
overncurrent protective device according to 4.4.4.3 which may be directly/integrated into th
Equ|pment or be external to the Ex Equipment.

Equlpment, the certificate number shall include the "X" suffixin accordance with the ma
reqdirements of IEC 60079-0 and the Specific Conditions ofUse shall detail the required ra
and | characteristics of the protective device. The protective device shall be capabl
intefrupting the maximum current of the circuit in whichyit is installed.

4.4.4.2 Thermal protective devices

Whgn required by 4.4.4.1 the Ex Equipmentcshall be protected by one or more integral the
protective devices. Thermal protective devices shall not be of a self-resettable type and
be dquplicated unless conforming to the 1EC 60691 series, in which case only one devig
necgssary.

The|response time of the thermal-protective devices shall be adequate for the necessary
temperature protection.

4.4.4.3 Overcurrent.protective devices

As gn alternative to.4.4.4.2, if it is demonstrated that an overcurrent protective device ca

reqyirements of IEC 60079-0 and the Specific Conditions of Use shall detail the requ

Whdre the external protective device is not provided by the, manufacturer as part of thI Ex
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ovellcurrent protective device. The protective device shall be capable of interrupting
max S L

Overcurrent protective devices shall be duplicated unless conforming to the IEC 60127 se
IEC 60269 series, or ANSI/UL 248 series, in which case only one device is necessary.

4.4.5 Cells and batteries

Only sealed cells or batteries shall be used. A control device shall be provided to pre

ries,

vent

overheating of the cell or battery. The control device may also be considered as a thermal

protective device or overcurrent protective device as given in 4.4.4.2 or 4.4.4.3, provided it
protects the complete Ex Equipment from exceeding the maximum surface temperature.

also
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4.4.6 External plug and socket connections for field wiring connection

External plug and socket connections for field wiring connection shall meet one of the following
requirements:

a) they shall be interlocked mechanically or electrically, or otherwise designed so that they
cannot be separated when the contacts are energized and the contacts cannot be energized
when plug and socket are separated; or

b) plug and socket connectors for Level of Protection "tc", shall be fixed together by a
mechanical means other than the friction between the plug and socket; and for Level of
Protection "tb", shall be fixed together by means of special fasteners.

5 [Construction

5.1 | Joints
5.1. General
All jpints in the structure of the enclosure, whether permanently clesed or designed t¢ be

opemned from time to time, shall be effectively sealed against the ingress,of dust and shall cofnply
with|the particular requirements in 5.1.2 to 5.1.6 and be subjected;to’the test of 6.1.1.

The|use of grease alone to maintain the integrity of the sealklis not considered to satisfy|this
requirement.

5.1.2 Threaded joints
The|number of engaged threads for all threaded\joints, employing parallel threads withodt an

additional seal or gasket shall be at least five threads and with a tolerance quality of medium
or fipe according to ISO 965-1.

Joints employing parallel threads with.@n additional seal or gasket are permitted to have|less
than five threads. In this case, a specific tolerance class is not required.

Tapéred threaded joints withoUf*an additional seal or gasket shall engage no less than 3%
thregds.

Whgre necessary, a means shall be provided to facilitate correct alignment of mating parts.

5.1.3 Gaskets and seals

Gaskets undepr compression in joints may be used to ensure the effectiveness of the enclopure
sealjng.

All glaske TaTETaTR-Wata Sraldl is-wi uninterrupted
periphery.
One-piece construction also includes gaskets and seals that have been permanently joined to
form an uninterrupted periphery while maintaining the mechanical properties of the gasket or
seal material. Alternately, gasket joints that interlock (not a butt joint) and are designed such
that under the intended compression no gap between the pieces exist so that an uninterrupted
periphery is formed, these joints do not need to be permanently joined.

Unless all gaskets are secured to one face of the mating surface, either by adhesive or being
mechanically secured, the design of the enclosure shall be such that gaskets are correctly
positioned. Except for a slight amount of lubricant necessary for assembly or an adhesive
material on one side of the mating surfaces, joints using gaskets shall not be supplemented by
the application of a sealant material.
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A flexible seal, for example a bellows, shall be such that it is not over-stressed at any point and
shall be protected from external mechanical damage and secured at each end by mechanical
means.

Hinges shall not be used as a means of maintaining a seal unless the correct compression of
the gasket is achieved without causing undue movement, stress or distortion to the gasket. The
hinges shall be manufactured from materials that would not affect the correct function of the
sealing means.

These requirements do not apply to internal seals of cable glands.

5.1. Cemented joints

Cenjented joints shall not be used on mating parts which need to be removed to gain accegs to
field|wiring connections or in-service adjusting facilities.

5.1. Operating rods, spindles and shafts

Opehings in enclosures for rods, spindles or shafts shall have means\t@’inhibit the ingregs of
dusft], other than only grease or compound, both when the spindles, #ods or shafts are in mgtion
and when they are at rest.

5.1. Windows

5.1.6.1 Windows employing a cemented joint

A window design employing a cemented joint shall\be such that it is cemented either dir¢ctly
into [the wall of the enclosure so as to form with-the latter an inseparable assembly, or iffto a
frame such that the assembly can be replaced as a unit.

5.1.6.2 Windows employing a gasket joint

A window design employing a gasketfor dust exclusion shall be such that it is mounted dirgctly
in the wall or cover of the enclosure. Alternatively, a window employing a gasket may be
moulnted in a separate frame such that the assembly can be replaced as a unit.

5.2 | Cable glands, cable transit devices and conduit sealing devices

Cab|e glands, cable transit devices, and conduit sealing devices, whether integral or sepafate,
shall meet the requirements of IEC 60079-0 and Annex A.

53 Entries

5.3. Plain entries

Thelclearance haoles for plain entries shall be specified in the instructions to allow the proper

selection of a gland or fitting. The inside of the enclosure shall be provided with sufficient room
to attach a locknut to the gland or fitting.

5.3.2 Threaded entries

Threaded entries are considered to meet the requirements for Levels of Protection "ta", "tb" and
"tc" Ex Equipment if they are one of the following:
e tapered threads with no fewer than 3% threads according to ANSI/ASME B1.20.1;

e parallel threads with no fewer than five threads, with a tolerance class of 6H or better
according to ISO 965-1;

o parallel threads with fewer than five threads with a tolerance class of 6H or better according
to ISO 965-1 and are provided with an additional seal or gasket. If the additional seal is not
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an integral part of the Ex 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 shall detail the required use of a seal or gasket. An advisory marking of the requirement
for a seal or gasket may appear on the Ex Equipment as an alternative to the requirement
for the "X" marking.

6 Verification and tests

6.1 Type tests
6.1.1—Type-tests for dust exclusionby enclosures
6.1.1.1 General

Samples of the Ex Equipment shall be subjected to the thermal endurance to/heat, thefmal
endlirance to cold and impact tests specified in IEC 60079-0, and the drop tesf if ‘applicable. If
therg is a supplementary internal enclosure, there shall be no visiblee damage to| the
supplementary internal enclosure caused by the impact testing of the equipment enclosurg.

The|supplementary internal enclosure may be removed during the thermal endurance to heat
and thermal endurance to cold tests.

After conducting the tests of enclosures in accordance withidEC 60079-0, all of the samjples
shall then be subjected to the pressure test of 6.1.1.3 followed by the IP test of 6.1.1.4.

Ex Hquipment having Level of Protection "tb" or "tc" which is intended for mains connection|and
intemded to interrupt fault current above 10 kA, shall be subjected to short circuit interrupting
test$ in accordance with the relevant industrial.standard after the pressure test of 6.1.1.3|and
priof to the IP tests of 6.1.1.4.

NOTIE 1 Limiting the maximum available short cirguit current could be achieved by several means including thg use
of cufrent limiting fuses or current limiting circuit/breakers.

NOTE 2 When the volume of the switchifig device displaces a large portion of the free internal volume qf the
encldsure, damage from a short circuit event can occur due to the venting of arc products from the switching device
into the enclosure volume. The increase.in enclosure pressure resulting from this venting could impact the ability of
the epclosure seal to meet the IP requirement of this document.

6.1.1.2 Impact test on supplementary internal enclosures
An impact test on supplementary internal enclosures shall be performed in accordance with the

resistance to impacttest of IEC 60079-0 using the nominal 1 kg mass dropped from a nominal
height of 0,2 nm There shall be no damage which invalidates the required ingress protectign.

6.1.1.3 Pressure test

A pagsitive internal pressure of at least:

e (4 +£0,4) kPa for Level of Protection "ta", or

e (2+0,2) kPa for Level of Protection "tb" and "tc",

shall be applied to the Ex Equipment for at least 60 seconds but not more than 70 seconds.

Any breathing or draining device may be sealed for this test if the pressure cannot be
maintained. Any seals of the breathing or draining device shall be removed and the sample
shall be subjected to the IP test in the condition it is in after the completion of this test. This
test is not required for cable glands evaluated as Ex Equipment cable gland.

If the design of the Ex Equipment is such that any gaskets or seals are physically constrained
from moving, for example an "O" ring in a groove, this test is not required to be conducted for
Levels of Protection "tb" and "tc" Ex Equipment.
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pressure test is not performed on a supplementary internal enclosure.

6.1.1.4 IP test

The ingress protection specified in Table 1 shall be determined in accordance with degree of
protection (IP) of enclosures as specified in IEC 60079-0, with the following modifications:

For Level of Protection "ta":

e The level of depression shall be increased to at least 4 kPa for a period of at least 8 h.

For

_evel of Protection "tb" and "tc":

Vhen IP5X or IP6X is required for rotating machines, the test requirements of IEC-600
nd acceptance requirements of IEC 60529 shall apply.

B4-5

e (rease in joints shall be removed before the IP test is performed; except.n the cade of
ghafts in rotating machines where the supplied lubricant is retained.
6.1.2 Tests to determine maximum surface temperature
For |Levels of Protection "ta", "tb" and "tc", the tests shall be carried out as described in
IEC60079-0.
For Level of Protection "ta" overload and malfunction shall be simulated by dissipating 1,5 times
the Jnput power as measured under normal operation,and measuring the maximum surface
temperature on the external surface of the main~enclosure. Temperatures on intgrnal
comE)onents or the external surface of the supplementary enclosure are determined at rpted
input power.
NOTE The simulation is often achieved by substitution of the internal components with a resistor capable of
dissipating the intended power.
For Level of Protection "tb", overload and malfunction conditions are as specified in Table|2.
Table 2 — Overload or.malfunction conditions for Level of Protection "tb"
Type of Ex Equipment Overload or malfunction conditions
Lunjinaires (without ballast) None
Lunjinaires with electro-magnetic ballasts U, + 10 % Rectifier effect simulated by diode
Lunjinaires with electronic ballasts As specified for the applicable standard for industripl
equipment
Elegtric Machines — mains supply connected None
Elegtric machines — converter connected None if electric machine is evaluated with a specifi
converter and a specified duty as described by
[EC 60079-0, or;
If the electric machine is not evaluated with a specific

converter and a specified duty as described by

IEC 60079-0, overload as necessary to confirm that

the required direct thermal protection, normally in the
stator winding, has sufficient margin to be able to
detect excessive temperatures at the rotor, bearings,
bearing caps and shaft extensions. The margin may be
determined by test or calculation. In this case, the use
of the thermal protection is made mandatory by
identification of this Specific Condition of Use in the
certificate.

NOTE Direct thermal protection of the bearings is
often appropriate to represent the maximum surface
temperatures of the parts of concern. It has been
found that for some motors, direct thermal protection
of the winding set at 160 °C can be appropriate for
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Type of Ex Equipment Overload or malfunction conditions

maximum surface temperature T200°C, but this would
still need to be confirmed by test or calculation.

Resistors None

Electromagnets U, and worst-case air-gap

Other equipment As specified by the applicable standard for industrial
equipment

NOTE For test voltage and current parameters, see the maximum surface temperature requirements in
IEC 60079-0.

6.2 Routine tests

Thefe are no additional routine tests required for Levels of Protection "ta", "tb"~or/'tc".

7 Marking

These requirements supplement the requirements of IEC 60079-0,-which are applicable to
Levels of Protection "ta", "tb" and "tc". The symbol for the Type of ‘Protection used shall be ['ta",
"tb",)or "tc", as applicable.

Ex Equipment having Level of Protection "ta" shall beymarked to indicate suitability for
conmection to a supply with a maximum available short'circuit current of 1,5 kA.

Ex Bquipment having Level of Protection "tb" or "te*, which is intended for mains connection|and
whigh contains one or more circuit breakers shallbe marked to indicate the maximum available
shoit circuit rating of the mains supply with which the Ex Equipment was determined to coply
in 6{1.1.1.
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Annex A
(normative)

Supplementary requirements for entry devices

General

This annex contains the requirements which apply to the construction and testing of entry
devices having Type of Protection "t" in addition to the requirements found in IEC 60079-0.

GronIAp Il entry devices include cable glands, cable transit devices, conduit sealing:devices,
blanking elements and thread adaptors as Ex Equipment or Ex Components.

A.2] Construction requirements

A.2( Cable glands, cable transit devices and conduit sealing devices

Cable glands, cable transit devices and conduit sealing devices, whether integral or separate,
shall meet the joint requirements of 5.1 and the marking requirements of Clause A.4.

A.2.p2 Blanking elements and thread adapters

Blanking elements shall meet the joint requirements 0f5.1, and the threading requirements of
5.2,(5.3.

Thrgad adapters may use thread forms other than those in 5.3.2, whether as an Ex Equipment

thre
encl

A3

A.3.
Cab

A.3.

Blarking elements and thread adapters shall comply the "Test for degree of protection (IF

cabl

A.4

nd adapter or as a thread adapter fitted-and assessed as a factory-assembled part o
psure.

Type tests

U Cable glands, cable transit devices and conduit sealing devices

7] Blanking elements and thread adapters

e glands™ in IEC 60079-0 as modified by 6.1.1.

the

e glands, cable transit devices and conduit sealing devices, shall comply with the "Tegt for
degiee of protection (IR)of cable glands" in IEC 60079-0 as modified by 6.1.1.

— Warking

Group Ill entry devices shall be marked in accordance with Clause 7. The specific thread type

and

size thread shall be marked in accordance with IEC 60079-0.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ATMOSPHERES EXPLOSIVES -

Partie 31: Protection contre I’'inflammation de poussiéres
par enveloppe "t" relative a I’appareil

AVANT-PROPOS

h Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisatioh comg
e I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEG™a |pour obj
dvoriser la coopération internationale pour toutes les questions de normalisation dans_fes domaing
I'¢lectricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Nofmgs internatior]
bs Spécifications techniques, des Rapports techniques, des Spécifications accessiblesaupublic (PAS) ¢
uides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée a des comités d'études
trevaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organis3
internationales, gouvernementales et non gouvernementales, en liaison avec IlEG, participent égalemen
travaux. L’'IEC collabore étroitement avec I'Organisation Internationale decNermalisation (ISO), selon
nditions fixées par accord entre les deux organisations.

Q-

[oX=3

[¢]

bs décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesul
bssible, un accord international sur les sujets étudiés, étant donné quel€s-Comités nationaux de I'lEC intérg
nt représentés dans chaque comité d’études.

bs Publications de I'IEC se présentent sous la forme de regommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous lesefforts raisonnables sont entrepris afin que
assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsah
bventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

»wor- OwWovIr

ans le but d'encourager l'uniformité internationale, les)Comités nationaux de I'lEC s'engagent, dans to
esure possible, a appliquer de fagon transparente/es Publications de I'lEC dans leurs publications natio

régionales. Toutes divergences entre toutes\Publications de I'lEC et toutes publications nationalg
dgionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

— 20 30

IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépen
fqurnissent des services d'évaluation del\conformité et, dans certains secteurs, acceédent aux marqug
nformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifig
indépendants.

[«

—

bus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Licune responsabilité ne doit'étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandat
compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
bur tout préjudice causé.en cas de dommages corporels et matériels, ou de tout autre dommage de qu
hture que ce soit, dirécte’ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépd
Ecoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
I au crédit qui lGi,est accordé.

- 0Q3T< >

attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicg
d4férencées est obligatoire pour une application correcte de la présente publication.

=

attention est attirée sur le fait que certains des éléments de la présente Publication de I'l|EC peuvent faire |
b droits’ de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droi
evets.
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La Norme internationale IEC 60079-31 a été etablie par le comite d'études 31 de I'IEC:
Equipements pour atmosphéres explosives.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2013. Cette édition
constitue une révision technique.
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L’importance des modifications entre 'lEC 60079-31, Edition 3.0 et 'l[EC 60079-31, Edition 2.0

est indiquée ci-dessous:
Type
Modifications Article/ Modifications |Extension| Modifications
Paragraphe mineures et techniques
rédactionnelles majeures
Le document a été restructuré par rapport a Plusieurs X
I’édition 2 articles
Tenue du courant de court-circuit présumé 4.3.1 X
Caragtéristiques assignées de courant de défaut des |4.4.1 et 6.1.1.1 C1
contdcts de coupure supérieures a 10 kA pour les
circults connectés avec le secteur.
Le dippositif de protection thermique peut 4.4.41 X
comgrendre un circuit de protection thermique avec
un cgdpteur approprié.
Piles|et batteries 4.3.6et4.4.5 C2
Les jpints a filets paralléles avec scellement ou 5.1.2 X
garnifure supplémentaire sont autorisés a avoir
moing de cing filets.
Il n’ept pas nécessaire de raccorder en permanence 5.1.3 X
les jdints avec garniture a verrouillage (pas un joint
bout B bout) et qui sont congus de telle sorte que, en
comgression prévue, aucun espace entre les pieces
n’'exi$te au risque de former une périphérie
inintdrrompue.
Conditions de surcharge ou de dysfonctionnement Tableaw\2 C3
relatives a la détermination de la classe de
tempgrature pour les machines électriques
tournantes alimentées par un convertisseur "tb".
Exiggnces supplémentaires pour les dispositifs Annexe A C4
d’entfée équipés d’une protection contre
I'inflgmmation de poussiéres par enveloppe "t"
Les gssais thermiques ont été intégrés a Précédemment A1
I'IEC|60079-0. 6.1.2
NOTE Les modifications techniqles . désignées incluent I'importance des modifications techniques apportées|dans

la ve
alay
la no

Exp
A)

Mod

me.

ications:

Définitions

ifications mineures et rédactionnelles

sion révisée de la Norme |IEC;"mais il ne s'agit pas d'une liste exhaustive de toutes les modifications appdrtées
ersion précédente. Des fecommandations supplémentaires peuvent étre consultées dans la version Redli

he de

clarification

dimi
mod

nution des exigences techniques
ification technique mineure

corrections rédactionnelles

Ces modifications portent sur les exigences et sont de nature rédactionnelle ou technique
mineure. Elles comprennent des modifications de formulation destinées a clarifier les exigences
techniques sans apporter de modification technique ni réduire le niveau actuel de I'exigence.

Extension

ajout d’options techniques

Ces modifications ajoutent de nouvelles exigences techniques ou modifient les exigences
techniques existantes, de maniere a fournir de nouvelles options sans toutefois augmenter les
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niveaux d’exigences pour les appareils qui sont totalement conformes a la norme précédente.
Par conséquent, ces modifications ne doivent pas étre prises en considération dans le cas de
produits conformes a I'édition précédente.

Modifications techniques majeures

ajout d'exigences techniques
augmentation des exigences techniques

Ces modifications sont apportées aux exigences techniques (ajout, augmentation de leur

pas |[toujours satisfaire aux exigences données dans la derniére édition. Ces modificaff
doivent étre prises en considération dans le cas de produits conformes a I'édition précédgnte.
Deslinformations supplémentaires relatives a ces modifications sont données a I'Article B) ci-
desgous.

NOTE Ces modifications sont représentatives des connaissances technologiques actuelles:\Toutefois, il corvient
qu'elles n'aient généralement aucune influence sur les appareils déja présents sur le marché.

B) |Informations relatives aux origines des "modifications techhiques majeures™

C1 + L’Appareil Ex avec le niveau de protection "tb" ou "tc", destiné a la connexion avgc le
secteur et destiné a interrompre tout courant de défaut supérieur a 10 kA, est soumis a I'dssai
seloh 6.1.1.1, et est marqué selon I'Article 7.

C2 + L’Appareil Ex avec le niveau de protection "ta* 'qui contient une pile ou une batterie|doit
seulement utiliser une pile ou batterie a bac hermétique. Pour I’Appareil Ex avec le niveal de
protection "tb" ou "tc", pour lequel il existe des-contacts qui produisent des étincelles ou|des
surfaces chaudes, et qui contient une pile oy une batterie, seule une pile ou batterie a[bac
hermétique doit étre utilisée.

C3 |- Le Tableau 2 comporte désormais les conditions de dysfonctionnement poufr la
détgrmination de la classe de température des machines électriques alimentées paf un
conyertisseur de niveau de protection "tb".

C4 + Ajout de I'Annexe A paour les dispositifs d’entrée avec le mode de protection "t", y conjpris
les dispositifs de passage de cables.

A1 4 Les essais thérmiiques précédemment spécifiés en 6.1.2 ont été intégrés a I'lEC 600§ 9-0
pour I'édition 2017 et celles a venir.

Le tgxte descette Norme internationale est issu des documents suivants:

Projet Rapport de vote
31/1595/FDIS 31/1606/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La langue employée pour I’élaboration de cette Norme internationale est 'anglais.

Le présent document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé
selon les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément |IEC, disponibles
sous www.iec.ch/members_experts/refdocs. Les principaux types de documents développés
par I'lEC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.
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Le comité a décidé que le contenu du présent document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I''EC sous "http://webstore.iec.ch” dans les données
relatives au document recherché. A cette date, le document sera

e reconduit,

e supprime,

e remplacé par une édition révisée, ou

e amendé.
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INTRODUCTION

La Commission Electrotechnique Internationale (IEC) attire I'attention sur le fait qu'il est déclaré
que la conformité avec les dispositions du présent document peut impliquer I'utilisation d'un
brevet. L'IEC ne prend pas position quant a la preuve, a la validité et a la portée de ces droits
de propriété.

Le détenteur de ces droits de propriété a donné I'assurance a I'lEC qu'il consent a négocier des
licences avec des demandeurs du monde entier en des termes et conditions raisonnables et
non discriminatoires. A ce propos, la déclaration du détenteur des droits de propriété est
enrggistrées ; ; ; é 2 roits
ropriété, disponible a I'adresse suivante: http://patents.iec.ch.

ntion est d’autre part attirée sur le fait que certains des éléments du présent, document
peuyent faire I'objet de droits de propriété autres que ceux figurant dans la base/de donnpées
des (droits de propriété. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié
de tels droits de brevets.
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1

La présente partie de I'lEC 60079 est applicable a I'appareil protégé par enveloppe et limita

de |
Elle

Conjposants Ex.

Le

Lorgqu'une exigence du présent document est en contradiction avec” une exigence
I'lECQ 60079-0, I'exigence du présent document prévaut.

Le présent document ne s’applique pas aux poussiéres d’explosifs’dont la combustion n'e

pas

Le pgrésent document ne s’applique ni a I’Appareil Ex _ni‘aux Composants Ex destinés a
utiligation dans les parties souterraines des mines, ni~aux parties des installations de sur

des

Le présent document ne prend en compte aucunh danger qui résulte d’'une émission de
inflammable ou toxique qui provient de la poussiére.

Le pgrésent document ne contient aucune exigence relative a I’Appareil Ex utilisé dans
lacements ou les atmosphéres de*poussiéres combustibles et les atmosphéres explosives

emp

gazeuses peuvent toutes deux survenir, soit de maniére simultanée, soit séparément.

autr
expl

utiliger dans un environnement ou surviennent de maniére simultanée des atmosphére
pougsiéres combustibles et des atmosphéres explosives gazeuses ("mélanges hybrides").

Lorgque I'Appareil EX doit satisfaire a d’autres conditions environnementales, par exempl

prot

néc

2

supplémentaires” qui ne portent pas atteinte a lintégrité de I'enveloppe peuvent
1 g
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ATMOSPHERES EXPLOSIVES -

Partie 31: Protection contre I’'inflammation de poussiéres
par enveloppe "t" relative a I’appareil

Domaine d’application

b température de surface, pour une utilisation en atmosphére de poussieres explosi
spécifie les exigences de conception, de construction et d'essai pour I’Appareil*Ex e

présent document complete et modifie les exigences générales, de I'lEC 6007

‘oxygeéne de I'air ni aux substances pyrotechniques.

mines dans lesquelles il existe des risques de grisou et/ou de poussieres combustible

ps parties de la série IEC60079 comportent les exigences relatives aux atmosph
psives gazeuses. L'IEC-60079-14 fournit des recommandations relatives a I’Appareil

bction contret la pénétration d’'eau et la résistance a la corrosion, des mes

ssaires.

tion
ves.
[ les

9-0.
de

Xige

une
face

gaz

les

Les
eres
EX a
5 de

B, |la
ures
étre

Rafa i

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document Pour les références datées, seule I'édition
citée s'applique. Pour les références non datées, la derniere édition du document de référence

s’'ap

plique (y compris les éventuels amendements).

IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements (disponible
en anglais seulement)

IEC

IEC

60127 (toutes les parties), Coupe-circuit miniatures

60269 (toutes les parties), Fusibles basse tension
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