IEC 60079-18

Edition 4.1 2017-08

FINAL VERSION |

VERSION FINALE N\

Explosive atmospheres —

Part 18: Equipment protection by encapsul@

Atmosphéres explosives —
Partie 18: Protection du matériel par enca age ‘m"

@A

A )

IEC 60079-18:2;.)!4-m3i :2017-08 CSV(en-fr)


https://www.stdhive.com/standards/iec-60079-18-ed-41-b2017-pdf/

-2- IEC 60079-18:2014+AMD1:2017 CSV

© IEC 2017

CONTENTS
L@ T T @ T I L PP 5
s oo ] o [ PP PPRPTN 8
2 NOIMALIVE FTEIEIENCES ..t e ea e 8
3 Terms and definitiONS ... e 9
N €11 1T Y PP 10
4.1 Level of protection (equipment protection level (EPL)) c.ccovvviiiiiiii e 10
4.2 Additional requirements for levels of protection “ma” and “mb”.......................a. 10
4.3 Additional requirements for level of protection “ma” ..........cooooivieiii i, 10
4.4 Rated voltage and prospective short circuit current...........ccooeoviiniiniiinenennn 1l
5 Requirements for COMPOUNTS .....o.uiiniii e e 11
5.1 LT =T - | PP eeeens 11
5.2 SPECIFICALION L. e e 11
5.3 Properties of the cOmMpouNd ..o e 11
5.3.1 Water abSorption ..o P 1 AT AT 11
5.3.2 Dielectric Strength.. ... e 11
(O I =10 0 o1=] = U1 €= S TP PP PRPN 12
6.1 GBNETAL .t 12
6.2 Determination of the limiting temperatures ........ ... 12
6.2.1 Maximum surface tEMPErature.........i vt v i e 12
6.2.2 Temperature of the compound ......... ..o 12
6.3 Temperature Mitation .......coooviiii s e e 12
AR o] ¢ 11 £ g U Toa (o] g - VI =T o LU 1T =] 4= ] £ 12
7.1 GBNETAL .t e 12
7.2 Determination of faults ... .. ... e 13
7.2.1 Fault examination...... .. P PP P TR PPPP 13
7.2.2 Components consiareuras not subject to fail .........coooeiiiii i 13
7.2.3 1SOIAtiNg COMP AN S . e 14
7.2.4 Infallible serar dion diStANCES.....icuiiii e 14
7.3 Free space inthe 2pcapsulation ... 15
7.3.1 (T o107 i Bt = To [0 T o1 2 =] 2 15
7.3.2 Grou, 1 a1d Group 1 “m” eqUIPMENT ...ouuii e e 16
7.4 Thickness 01 the COMPOUNG... ... e 17
7.4.1 B0 0 = o 11 110 0 = | 17
7.4.2 windings for electrical machines...........oooi 19
7.473 Rigid, multi-layer printed wiring boards with through connections .................. 19
7.5 SWItCHING CONTACTS . .eeitiei et 20
1.5.1 (1] 1=T - | PPN 20
7.5.2 Level Of ProteCtion “Ma” . ....co. i 21
7.5.3 Level of protection “Mb” ... 21
7.5.4 Level Of ProteCtion “MC” ... e 21
7.6 EXternal CONMECTIONS .. ...ttt e ea e e 21
7.6.1 GBNEIAL L 21
7.6.2 Additional requirements for “ma” eqUIPMENt........ccoooviiiiiii e 21
7.7 Protection of bare [iVe Parts ... 21
7.8 CellS AN DALLEIIES .. ee it 21

7.8.1 GENETAL e 21


https://www.stdhive.com/standards/iec-60079-18-ed-41-b2017-pdf/

IEC 60079-18:2014+AMD1:2017 CSV -3-

© IEC 2017

7.8.2 Prevention Of gaSSiNg ... 22

7.8.3 Protection against inadmissible temperatures and damage to the cells
OF DA B IS e e 22
7.8.4 REVEISE CUIMEBNT ...ttt et es 22
7.8.5 CUrrent IIMItatioN ... . e 23
7.8.6 Protection against the polarity inversion and deep discharge of the cells........ 23
7.8.7 Charging of cells Or Datteries ... ... e 23
7.8.8 Requirements for control safety devices for cells or batteries......................... 24
7.9 PrOtECHIVE GEVICES . ittt e 24
7.9.1 (CTC] o 1=T - | PP 24
7.9.2 Electrical protective deVICES ...c.uiiniiiiiiiiee e 25
7.9.3 Thermal protective deVICES ... 20
7.9.4 BUilt-in protective deviCeS ......oviiiiiii e e 26
S T Y/ o = 20 (=] £ 26
8.1 Tests 0N the COMPOUNG......iiiiiie e e es e e e eeaees 26
8.1.1 Water absorption teSt ... e e 26
8.1.2 Dielectric strength test.......coooviiiiiiiii e R W S 26
8.2 Tests 0N the @PPAratUS ...ccuiiviiiiiiiie e e e 26
8.2.1 LG RCT Lo [UT=T o o] P e TP TPV PRPI 26
8.2.2 MaXimuM tEMPEIATUIE ...vvuie e s e eee e e e e e e e e e eneeeas 27
8.2.3 Thermal enduranCe tEST .. ... it 27
8.2.4 Dielectric strength teSt .. .. 28
8.2.5 Cable PUITEEST .. e 28
8.2.6 Pressure test for Group | and Groun Il electrical equipment.............coooeeiianis 29
8.2.7 Test for resettable thermal protective ZeViCe......coovvviiii i 30
8.2.8 Sealing test for built-in protective deviCes ..o 30
9  Routine Verifications and tESES .. ...t i 30
9.1 Visual inspections............ ... D, ettt et eeateaeeeeeeeeeaaaeree e eeaaeaaaaanaas 30
9.2 DieleCtric StreNgth tEST .o i 30
O T =V 1o o [ PP PRP 31
Annex A (informative) Basiz =2qu. ements for compounds for “m” equipment ....................... 32
Annex B (informative) A'ioc aticn of teSt SAmMPIeS....oiviiiiii i 33
Annex C (normative)~Dieixctric strength test between circuits and environment ................... 34
C.i1 LT =T = 1 B PPN 34
Cc.2 = Lo =Y)Ao (U oo [ U1 = 34
23] o1 [T o [ £ o] 1A A TP PP PPRPPTN 35
Fiqaur> 1 - Dimensional key for thickness through the compound ............ccooiiiiiiiiin e, 18
i gui 2 2 - Minimum distances for multi-layer printed wiring boards.............cooooii. 20
Tiguie 3 — Fitting of bIoCKING AIOAES . ...ouiiei e 23
Figure A.1 — Basic requirements for compounds for “m” equipment............ccoevviiiiivineineennnn. 32
Table 1 — Distances through the COmMPOUNG ... 15

Table 2 — Minimum thickness of compound adjacent to free space for Group Il “m”
L= To [UT] o120 1=] o 1 PP 16

Table 3 — Minimum thickness of compound adjacent to free space for Group | and
LT (0T U T o T 1 B0 £ R =Y [ 110 2 = 0 S 17


https://www.stdhive.com/standards/iec-60079-18-ed-41-b2017-pdf/

-4 - IEC 60079-18:2014+AMD1:2017 CSV

© IEC 2017
Table 4 — Thickness of the COMPOUNT ...... ... e 19
Table 5 — Minimum distances for multi-layer printed wiring boards...........ccocoviiiiiiiniineneennn. 20
BI= Lo 1T ST 1= E] A o] (=TT U= 29

Table B.1 — Allocation Of teSt SAMPIES ... e 33


https://www.stdhive.com/standards/iec-60079-18-ed-41-b2017-pdf/

IEC 60079-18:2014+AMD1:2017 CSV -5-
© IEC 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -
Part 18: Equipment protection by encapsulation “m”

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. hris.ng
all national electrotechnical committees (IEC National Committees). The object of IEC is to. prumote
international co-operation on all questions concerning standardization in the electrical and electronic fic!lds. To
this end and in addition to other activities, IEC publishes International Standards, Technice Spcrificadons,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to us “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committe > interested
in the subject dealt with may participate in this preparatory work. International, gove.nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IE= cc'laborates closely
with the International Organization for Standardization (ISO) in accordance with cunditior.s determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as < e@.ly s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e hs representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internationa. usz and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to_en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th= way .n which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National ¢ mn ‘ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their s tion>! and regional publications. Any divergence
between any IEC Publication and the corresponding natiocal or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of corformity. Independent certification bodies provide conformity
assessment services and, in some areas, access 0 |IEE marks of conformity. IEC is not responsible for any
services carried out by independent certification hoi 3s.

6) All users should ensure that they have the ia.>st ¢ dition of this publication.

7) No liability shall attach to IEC or its cdirec ars. employees, servants or agents including individual experts and
members of its technical committeec an ' IEC National Committees for any personal injury, property damage or
other damage of any nature whatsc2ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the nubicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Worn.>*ve references cited in this publication. Use of the referenced publications is
indispensable for the carrect application of this publication.

9) Attention is drawn {~ the »ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shai. »z« be held responsible for identifying any or all such patent rights.

DISCLA!MED

This Consnlitated version is not an official IEC Standard and has been prepared for
user convel.ience. Only the current versions of the standard and its amendment(s)
are.to ve considered the official documents.

Ti.is Consolidated version of IEC 60079-18 bears the edition number 4.1. It consists of
e fourth edition (2014-12) [documents 31/1152/FDIS and 31/1168/RVD] and its
amendment 1 (2017-08) [documents 31/1323/FDIS and 31/1336/RVD]. The technical
content is identical to the base edition and its amendment.

This Final version does not show where the technical content is modified by
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.
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Standard IEC 60079-18 has been prepared by IEC technical committee 31: Equipment for

explosive atmospheres.

This fourth edition constitutes a technical revision.

This International Standard is to be used in conjunction with

atmospheres — Part 0: Equipment-General requirements.

IEC 60079-0, Explosive

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

edition:
Type
Explanation of the significance of the changes Clause Minor and | Extension Maju -
editorial teci.nical
changes Jhariges

Definitions deleted and moved to IEC 60079-0 3 X

Heading modified /added to clarify which requirements are 4 X

additional requirements for “ma” level of protection only

Thermal conductivity added 5.2 X

Note added that it is not a requirement of this standard that 5.3.2 ‘*»

conformity to the manufacturer’s specification of the

compound needs to be verified

Clarification added 6.2.2 X

Clarification added 7.1 X

For the determination of faults options added and 7. X

clarification given

Additional information included in Figure 1 4.1

“Varnish and similar coatings are not considered to be solid 7.4.2

insulation.” was added in this section and deleted in 1e

definition on 3.8

For rigid, multi-layer printed wiring boards with-thic:t vh 7.4.3.1 X

connections additional standards added

Protection against inadmissible temperatu. »s and damage 7.8.3 C1
to the cells

Electrical protective devices clari’ic ' anu additional 7.9.2 X

possibilities added

Thermal protective devices c. rified and additional 7.9.3 X

possibilities added

2/3 voltage limitation dei ter 7.9.3 X
Determination of t > maximum temperature for “Da” fixed 8.2.2 Cc2
Stabilizationnf th > temperature 8.2.2 C3
Thermal-endurai.ce to heat 8.2.3.1

Tompcoratore fixed as reference service temperatures and 8.2.3.1.1

tes.> given as alternatives

Fc- the dielectric strength test procedure alternative 8.2.4.1 X
FOSblbi“tieS added

Alternative test methods for the required pressure test for 8.2.6 X

Group | and Group Il electrical equipment added

Sealing test for build-in protective devices 8.2.8

For the dielectric strength test procedure alternative 9.2

possibilities added

Marking 10 X X
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Explanation of the Types of Significant Changes:

A) Definitions

1. 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.

2. Extension: e 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 stana.rd.
Therefore, these will not have to be considered for products in conformity with the preceding edition.

3. Major technical changes: e addition of technical requirements
e increase of technical requirements

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

Note These changes represent current technological knowledge. However, these chcnges ~hov.d not normally
have an influence on equipment already placed on the market.

B) Information about the background of ‘Major technical changes’

C1 Clause 7.8.3 modified and additional requirements added for cells or v atlzries

C2 The flexibility given in IEC 60079-0 is replaced by a min. rrquiren.2nt. For level of protection “ma”
equipment, designed for EPL “Da” the maximum surface temperatui > sh. |l be determined with the equipment
mounted in accordance with the manufacturer’s instructions,>nd currc.ided on all available surfaces by dust
with a layer thickness of at least 200 mm

C3 The increase of the temperature during the test can be a very slow process. The final temperature shall be
considered to have been reached when the rate of rise of ten nerature does not exceed 1 K/24 h

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

A list of all the parts in the IEC.60( 79 series, published under the general title Explosive
atmospheres, can be found on th2 ICC website.

The committee has decide | tiiat the contents of the base publication and its amendment will
remain unchanged un.l k< stability date indicated on the IEC web site under
"http://webstore.iec.ch” 1> the data related to the specific publication. At this date, the
publication will be

e reconfirmed
e withdrawn,
o replaced vy a revised edition, or

e . amerded.
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EXPLOSIVE ATMOSPHERES -

Part 18: Equipment protection by encapsulation “m”

1 Scope

This part of IEC 60079 gives the specific requirements for the construction, testing anc
marking of electrical equipment, parts of electrical equipment and Ex components with the
type of protection encapsulation “m” intended for use in explosive gas atmosphcres or
explosive dust atmospheres.

This part applies only for encapsulated electrical equipment, encapsulated parts »f elzctrical
equipment and encapsulated Ex components (hereinafter always referred tc. as “m”
equipment) where the rated voltage does not exceed 11 kV.

The application of electrical equipment in atmospheres, which may co.tair. exgiosive gas as
well as combustible dust simultaneously, may require additional p:otcctive tiieasures.

This standard does not apply to dusts of explosives, which do rot require atmospheric oxygen
for combustion, or to pyrophoric substances

This standard does not take account of any risk due toan ~mssion of flammable or toxic gas
from the dust.

This standard supplements and modifies the gene.2!"requirements of IEC 60079-0. Where a
requirement of this standard conflicts with a requirement of IEC 60079-0, the requirement of
this standard takes precedence.

2 Normative references

The following documents, in whol» orin part, are normatively referenced in this document and
are indispensable for its appi.caucn. For dated references, only the edition cited applies. For
undated references, the Jatist edition of the referenced document (including any
amendments) applies.

IEC 60079-0, Explos.re .atmospheres — Part 0: Equipment — General requirements
IEC 600735-7, =xpissive atmospheres — Part 7: Equipment protection by increased safety “e”
IEC 60C79-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety “i”

1 C £207¢-15, Explosive atmospheres — Part 15: Equipment protection by type of protection
-

iEC 60079-26, Explosive atmospheres — Part 26: Equipment with equipment protection level
(EPL) Ga

IEC 60079-31, Explosive atmospheres — Part 31: Equipment dust ignition protection by
enclosure “t”

IEC 60127 (all parts), Miniature fuses
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