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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee EL-
014, Equipment for Explosive Atmospheres, to supersede AS/NZS 60079.18:2005, Electrical
apparatus for explosive gas atmospheres, Part 18: Construction, test and marking of type of protective
encapsulation ‘m’ electrical apparatus.

The objective of this Standard is to establish the specific requirements for design, construction and
testing of electrical equipment protected by encapsulation for use in flammable gas and vapour
atmospheres and explosive dust atmospheres. It is intended to be read in conjunction with
AS/NZS 60079-0. The objective of the revision is to adopt the current edition of IEC 60079-18. A list
of ‘significant changes’ is given in the Foreword.

This Standard is identical with, and has been reproduced from IEC 60079-18 Ed.3.0 (2009), Explosive
atmospheres—Part 18: Equipment protection by encapsulation ‘m’, and its corrigendum, IEC 60079-
18 Ed.3.0 Cor.1 (2009), which is incorporated into the source text.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number appears on the cover and title page while the international standard number appears
only on the cover.

(b) In the source text ‘this part of IEC 60079’ should read ‘this part of AS/NZS 60079°.
(c) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian/New Zealand Standard

IEC AS/NZS

60079 Explosive atmospheres 60079 Explosive atmospheres

60079-0 Part 0: General requirements 60079.0  Part 0: General requirements

60079-7 Part 7: Equipment protection by 60079.7  Part 7: Equipment protection by
increased safety ‘e’ increased safety ‘e’

60079-11 Part 11: Equipment protection by 60079.11 Part 11: Equipment protection by
intrinsic safety ‘i’ intrinsic safety ‘i’

60079-15 Part 15: Equipment protection by 60079.15 Part 15: Equipment protection by type of
type of protection ‘n’ protection ‘n’

60079-26 Part 26: Equipment with equipment  60079.26 Part 26: Equipment with equipment
protection level (EPL) Ga protection level (EPL) Ga

60079-31 Part 31: Equipment dust ignition 60079.31 Part 31: Equipment dust ignition
protection by enclosures ‘t’ protection by enclosures ‘t’

61241 Electrical apparatus for use in 61241 Electrical apparatus for use in presence
presence of combustible dust of combustible dust

61241-11 Part 11: Protection by intrinsic 61241.11 Part 11: Protection by intrinsic safety
safety ‘iD’ ‘iD’

Only normative references that have been adopted as Australian or Australian/New Zealand Standard
have been listed.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of
the annex to which they apply. A ‘normative’ annex is an integral part of a Standard, whereas an
‘informative’ annex is only for information and guidance.



CONTENTS
Page
O T L I 4
S T oo T o 1 PR 6
2 NOIMAtIVE FEfOIENCES ..ot e e 6
3 Terms and definitioNs . ..o 7
N €Y o1 - | P 9
4.1 Level of protection (Equipment protection level (EPL)) ... 9
4.2 Additional requirements for level of protection “ma”..........c.ccooiiiiiiiiii 9
4.3 Rated voltage and prospective short circuit current ... 9
5 Requirements for COMPOUNGAS .....oouiiiiii e e e e e e 9
Lo Tt B C 1= 1Y - | P 9
5.2 SPECITICALION Lo 9
5.3 Properties of the CompouNd.........oo e 10
5.3.1  Water absorplion ... e 10
5.3.2 Dielectric strength ... 10
(O T =Y 1 a1 o 1= = L0 = TP 10
2t N 7= 1Y - | P 10
6.2 Determination of the limiting temperature ............ccooiiiiiii 10
6.2.1  Maximum surface temperature...........ccooeiiiiiiiiiiiie e 10
6.2.2 Temperature of the compound ... 10
6.3 Temperature Imitation. ... ... e 10
7 Constructional reqUIremMeENtS ... ..o i e 11
4 T C 1= 1= - YN 11
7.2  Determination of faults ... 11
7.2.1  Fault examination ... 11
7.2.2 Components considered as not subject to fail ..............c..coi 12
7.2.3 Isolating COMPONENTS.....ouieiiie e 12
7.2.4 Infallible separation distances...........cooiiiiiiiiiii 12
7.3 Free space in the encapsulation ...... ..o 13
7.3.1  Group Hl “M” @QUIPMENT...coei e 13
7.3.2 Group | and Group Il “m” equipment ... ... 14
7.4 Thickness of the COMPOUNd ........ooiiiiii e 15
741 M eQUIPMENT e 15
7.4.2 Windings for electrical machines ... 17
7.4.3 Rigid, multi-layer printed wiring boards with through connections .............. 17
7.5 SWItChING CONTACES . couiiii e 18
7.5.1  Level of protection “Ma”........cooiiiii e 18
7.5.2 Level of protection “mb” ... . 18
7.5.3  Level of protection “MC” ... 18
7.6 EXternal CONNECHIONS .. ..o 19
T.6.1  GeNEIAl oo e 19
7.6.2 Additional requirements for “ma” equipment ............ociiiiii 19
7.7 Protection of bare live parts........coooiiiiiiiii 19
7.8 Cells and Datteries .....iinii i 19
T.8.1 GONEIAl .o 19
7.8.2  Prevention of gasSing ..o 19

7.8.3 Protection against inadmissible temperatures and damage to the cells...... 20



Page
7.8.4  REVEISE CUIMENT ...t 20
7.8.5 Current limitation ... ... 20
7.8.6 Protection against the polarity inversion and deep discharge of the
CIIS e 20
7.8.7 Charging of cells or batteries ..o 21
7.8.8 Requirements for control safety devices for cells or batteries .................... 21
7.9 ProteClive deVICES ....ouiiiii e 21
7.9 1 GENEIAl e 21
7.9.2 Electrical protective deviCes .........ooiiiiiiiiii 22
7.9.3 Thermal protective devViCes .......ovuiiiiii e 23
7.9.4 Built-in protective deviCes......coiiiiiiii 23
8 TP St S it e 23
8.1 Tests 0N the COMPOUNG ... e 23
8.1.1  Water absorption test ..o 23
8.1.2 Dielectric strength test.... ... 24
8.2 Tests 0N the apParatus ..o 24
8.2.1 TSt SEUEBNCE ... e i e 24
8.2.2 Maximum temMPErature ........cooiiii i 24
8.2.3 Thermal endurance test........oouiiiiii i 24
8.2.4 Dielectric strength test.... ..o 25
8.2.5 Cable pull teSt ... 25
8.2.6 Pressure test for Group | and Group |l electrical equipment....................... 26
8.2.7 Test for resettable thermal protective device .............coviiiiiiiiiiiiiiin, 26
8.2.8 Sealing test for build-in protective devices...........coocoviiiiiiiiiii 27
9 Routine verifications and teStS ... 27
9.1 VisUAl INSPECHIONS ... 27
9.2 Dielectric strength test. ... ..o 27
0T /=Y ] T 27
Annex A (informative) Basic requirements for compounds for “m” equipment ....................... 29
Annex B (normative) Allocation of test samples ... 30
B O gAY e e 31
Figure 1 — Dimensional key for thickness through the compound ............c..cooiiiiiinin, 16
Figure 2 — Minimum distances for multi-layer printed wiring boards.................ocoii. 18
Figure 3 — Fitting of blocking diodes ... e 20
Figure A.1 — Basic requirements for compounds for “m” equipment.............coocoviiiiiniines 29
Table 1 — Distances through the CompoUNd ..o 13
Table 2 — Minimum thickness of compound adjacent to free space for Group Ill “m”
L= LU 1T o] 1= 2| PP 13
Table 3 — Minimum thickness of compound adjacent to free space for Group | and
Group M’ @QUIPMENT ... e 14
Table 4 — Thickness of the COMPOUNG ... 16
Table 5 — Minimum distances for multi-layer printed wiring boards...............cooiiiiin, 17
TaADIE B — TSt PrOSSUIE ..ottt 26

Table B.1 — Allocation of test Samples ... 30



FOREWORD

The significant technical changes with respect to the previous edition are as follows:

Incorporation of level of protection “mc”
Equipment protection levels (EPL Ma, Ga, Da, Mb, Gb, Db, Gc¢, Dc)

Incorporation of the dust requirements

Incorporation of switching contacts for level of protection “ma”

The contents of the corrigendum of June 2009 have been included in this copy.



AUSTRALIAN/NEW ZEALAND STANDARD

Explosive atmospheres

Part 18:
Equipment protection by encapsulation ‘m’
1 Scope

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

This part applies only for encapsulated electrical equipment, encapsulated parts of electrical

equipment and encapsulated Ex components (hereinafter always referred to as “m
equipment) where the rated voltage does not exceed 11 kV.

The application of electrical equipment in atmospheres, which may contain explosive gas as
well as combustible dust simultaneously may require additional protective measures.

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

This standard does not take account of any risk due to an emission of flammable or toxic gas
from the dust.

This standard supplements and modifies the general requirements of IEC 60079-0. Where a
requirement of this standard conflicts with a requirement of IEC 60079-0, the requirement of
this standard shall take precedence.

2 Normative references

The following referenced documents are indispensable for the application 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 60079-7, Explosive atmospheres — Part 7: Equipment protection by increased safety “e”
IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety “i”

IEC 60079-15, Explosive atmospheres — Part 15: Equipment protection by type of protection
"n"

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
enclosures “t”

IEC 60127 (all parts), Miniature fuses
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