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PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee 
EL-O J 4, Equipment for Explosive Atmospheres. In conjunction with AS/NZS 60079-17, it will 
replace the AS/NZS 2381, AS 2381 and AS 1076 series, two years after publication. After this 
time the AS/NZS 2381, AS 2381 and AS 1076 series will be withdrawn. This Standard, in 
conjunction with AS/NZS 60079.17, wi II also replace AS/NZS 61241.14, two years after 
pUblication. After this time AS/NZS 61241.14 will be withdrawn. 

The objective of this Standard is to set out the requirements for the design, selection and 
ereetion of electrical installations in hazardous areas associated with explosive atmospheres; 
these requirements are in addition to the requirements for electrical installations in non­
hazardous areas. 

'["his Standard is an adoption with national modifications and has been reproduced from 
lEe 60079-14, EdA.0(2007), Explosive atmospheres - Pari 14: Electrical installations de.)·ign, 
selection and erection. It has been varied as indicated to take account of Australian/New 
Zealand conditions and for the protection of human health and safety, a legitimate reason under 
the w'ro Agreement on Technical Barriers to Trade (TBT). 

Variations to lEe 60079-14, Ed. 4.0(2007)) are indicated at the appropriate places throughout 
this Standard. Strikethrough (s)(ample) identifies lEe text, tables and figures, that for the 
purposes of this Australian/New Zealand Standard, are deleted. Where text, tables or figures are 
added, each is set in its proper place and identified by shad ing (exa1J1pJe). Added figures are not 
themselves shaded, but are identified by a shaded border. 

The adoption of this Standard forms part of the strategic objective established by Standards 
Australia and Standards New Zealand for adoption of all of the lEe 60079 series. 

The change to the lEe based Standard introduces changes in both technical content and 
presentation. However many of the technical changes are also introduced as a result of changes 
within the I Ee as part of the fourth edition of lEe 60079-14. 

Included in this Standard are selected details and informative annexes from 
AS/NZS 2381.1 :2005 that are considered appropriate to retain. 

Significant technical changes included in this Standard, with rcspect to the previous lEe edition 
are as follows: 

(a) Equipment Protection Lcvels (EPLs) have been introduced and are explained in Annex l. 

(b) Dust requirements included from AS/NZS 61241.14. 

NOTE: Dust requirements are included as an interim presentation for the purpose of this edition 
and will be refined in a next edition with other required technical changes. 

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

(i) Its number does not appear on each page of text and its identity is shown only on the 
cover and title page. 

(ii) A full point should be substituted for a comma when referring to a decimal marker. 

The terms 'normative' and 'informative' are used 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. 
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INTRODUCTION 

Preventive measures to reduce the explosion risk from flammable materials are based on 
three principles, which shall be applied in the following order: 

1. Substitution 

2. Control 

3. Mitigation 

Substitution involves, for example, replacing a flammable material by one which is either not 
flammable or less flammable. 

Control involves, for example 

a) reducing the quantity of flammables; 

b) avoiding or minimising releases; 

c) controlling the release; 

d) preventing the formation of an explosive atmosphere; 

e) collecting and containing releases; and 

f) avoiding ignition sources. 

NOTE 1 With the exception of item f), all of the above are part of the process of hazardous area classification. 

Mitigation involves, for example: 

a) reducing the number of people exposed; 

b) providing measures to avoid the propagation of an explosion; 

c) providing explosion pressure relief; 

d) providing explosion pressure suppression; and 

e) providing suitable personal protective equipment. 

NOTE 2 The above items are part of consequence management when considering risk. 

Once the principles of substitution and control (items a) to e)) have been applied, the 
remaining hazardous areas should be classified into zones according to the likelihood of an 
expl()s,ive ... ~tr1l0sphere being .. presellt. uJsee Aslt\izs 60:Q79, 10;11 EC 60079 10 or 
AS/f',IZSAB1241,:tOIEC 61241 1DjIE(}6:OQ'l,~,;;JOZ?} Such classification, which may be used in 
conjunction with an assessment of the consequences of an ignition, allows equipment 
protection levels to be determined and hence appropriate types of protection to be specified 
for each location. 

For an explosion to occur, an explosive atmosphere and a source of ignition need to co-exist. 
Protective measures aim to reduce, to an acceptable level, the likelihood that the electrical 
installation could become a source of ignition. 

By careful design of the electrical installation, it is frequently possible to locate much of the 
electrical equipment in less hazardous or non-hazardous areas. 

When electrical equipment is to be installed in areas where dangerous concentrations and 
quantities of flammable gases, vapours, mists or dusts may be present in the atmosphere, 
protective measures are applied to reduce the likelihood of explosion due to ignition by arcs, 
sparks or hot surfaces, produced either in normal operation or under specified fault 
conditions. 
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Many types of dust that are generated, processed, handled and stored, are combustible. 
When ignited they can burn rapidly and with considerable explosive force if mixed with air in 
the appropriate proportions. It is often necessary to use electrical eql.Jipmentaflflarattls in 
locations where such combustible materials are present, and suitable precautions must 
therefore be taken to ensure that all such ~:qoipmebJaflflarattlS is adequately protected so as 
to reduce the likelihood of ignition of the external explosive atmosphere. In electrical 
e'quipwentapparatus, potential ignition sources include electrical arcs and sparks, hot 
surfaces and frictional sparks. 

Areas where dust, flyings and fibres in air occur in dangerous quantities are classified as 
hazardous and are divided into three zones according to the level of risk. 

Combustible dust can be ignited by equipment in several ways: 

• by surfaces of the ~q~ipmentapparatus that are above the minimum ignition temperature 
of the dust concerned. The temperature at which a type of dust ignites is a function of the 
properties of the dust, whether the dust is in a cloud or layer, the thickness of the layer 
and the geometry of the heat source; 

.. by arcing or sparking of electrical parts such as switches, contacts, commutators, 
brushes, or the like; 

• by discharge of an accumulated electrostatic charge; 

.. by radiated energy (e.g. electromagnetic radiation); 

<11 by mechanical sparking or frictional sparking associated with the equipIri'~ntapparattls. 

In order to avoid dust ignition hazards it is necessary that: 

.. the temperature of surfaces on which dust can be deposited, or which would be in contact 
with a dust cloud, is kept below the temperature limitation specified in this Standard; 

.. any electrical sparking parts, or parts having a temperature above the temperature limit 
specified in this Standard: 

.. are contained in an enclosure which adequately prevents the ingress of dust, or 

.. the energy of electrical circuits is limited so as to avoid arcs, sparks or temperatures 
capable of igniting combustible dust; 

41 any other ignition sources are avoided. 

Sev~ral typesot protection are available for electrical equipment in hazardous areas (see 
ASINZSQQQ,79;OIEC 60079 0), and this Standard gives the specific requirements for design, 
selection and erection of electrical installations in explosive atmospheres. 

This part of ASINZ~-I-EG 60.079 is supplementary to other relevant ASltil%S-I-EG standards, fe+. 
example arid ASlNZS30q~J§C 60364

H 

series as regards electrical installation requirements. 
This part also refers to ~§lECzs,60Q]9.o.IEC 60079 0 and its associated standards for the 
construction, testing and marking requirements ot suitable electrical equipment. 
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This Standard is based on the assumption that electrical equipment is correctly installed, 
tested, maintained and used in accordance with its specified characteristics. 

Inspection, maintenance and repair aspects play an important role in control of hazardous 
area installations and the user's attention is drawn to 8..SlNZS60079.t?IEC 90079 17 and 
lEe 60079-19 for further information concerning these aspects. 

In any industrial installation, irrespective of size, there may be numerous sources of ignition 
apart from those associated with electrical equipment. Precautions may be necessary to 
ensure safety from other possible ignition sources, but guidance on this aspect is outside the 
scope of this Standard. 

Wlie~eequiprn~nf'is'l;?tifietr:~fq(;;'QQm'plianq~ witbffi AEWNZS~61241.·~·~·IEC 61241 1, for 
protection by enclosure 'to', two different types of practice, A and B, are specified and are 
intended to provide an equivalent level of protection. 

Both of these practices are in common use and the requirements of each should be followed 
without mixing either the apparatus requirements or selectionlinstallation requirements of the 
two practices. They adopt different methodology with the primary differences being: 

Practice A Practice 8 • 

Written principally as performance based requirements Written as both performance and prescriptive based i 

requirements 

Maximum surface temperature is determined with 5 mm Maximum surface temperature is determined with 
layer of dust and installation rules require 75°C margin 12,5 mm layer of dust and installation rules require 
between the surface temperature and ignition temperature 25°C margin between the surface temperature and 
of the pa rticula r dust ignition temperature of the particular dust 

A method of achieving the required dust ingress protection A method of achieving the required dust Ingress 
! by the use of resilient seals on joints and rubbing seals on protection by specified widths and clearances between 
. rotating or moving shafts or spindles and determining dust joint faces and, in the case of shafts and spindles, 

ingress according to ASINZS 605291EC 6Q§29 -IP Code specified lengths and diametrical clearances between 
moving and stationary parts and determining dust 
ingress according to the heat cycling test 
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 

Australian/New Zealand Standard 

Explosive atmospheres 
Part 14: Electrical installations design, selection and erection 

(lEe 60079-14, Ed. 4.0(2007) MOD) 

1 Scope 

This part of ASI;t;JZS60'079IEC 60079 contains the specific requirements for the design, 
selection and erection of electrical installations in hazardous areas associated with explosive 
atmospheres. 

Where the equipment is required to meet other environmental conditions, for example, 
protection against ingress of water and resistance to corrosion, additional methods of 
protection may be necessary. The method used §ffi:allshould not adversely affect the integrity 
of the enclosure. 

The requirements of this Standard apply only to the use of equipment under normal or near 
normal atmospheric conditions. For other conditions, additional precautions may be 
necessary. For example, most flammable materials and many materials which are normally 
regarded as non-flammable might burn vigorously under conditions of oxygen enrichment. 
Other precautions might also be necessary in the use of equipment under conditions of 
extreme temperature and pressure. Such precautions are beyond the scope of this Standard. 

r~e~t'~~.~,irero,ebJs~,S"B~£jfie·Cf~.iX( th!~':§)ta~#~r;d)'c:lre sU~~l~me!i~~~~~to ancLp,ot" a ~tern~tiY~IJQ.any 
r~Ct:~;!r~.p1en~.§;:g'i:Vf:l,~rn n;;AS/~z:$ 3~:o(}f·,,;t\n'~';i,I:iJt~rati ()1'l;§l~9t!llQ:qJ~t~ati 0 ns. tOi'~~S/N:~,~ 3P:Clt;);EilJ' th i~ 
d9~Um!Slnt.,;qG~~~~pg~Ifli;aIIY~stated:;.These reqldirements are in aElElition to the requiremeAts for 
installations in non hazardous areas. 

This Standard applies to all electrical equipment including fixed, portable, transportable and 
personal, and installations, permanent or temporary. 

It applies to installations at all voltages. 

This Standard does not apply to 

electrical installations in mines sl:lsceratiele to fireElamp; 

uo:r:e--T-Ris StaR9an:i may apply Ie eloGlriGal inslallaliens in minos "'Roro ol(plesi"e 9as almosfSlRe~ 
IRan firedamp may Be fermeEl ane Ie eleGlriGal installatiens in tRO SbiITaGe installatien ef mines, 

inherently explosive situations and dust from explosives or pyrophoric substances (for 
example explosives manufacturing and processing); 

rooms used for medical purposes; 

othe-G"(tl€i:!:1' group J; electrical installations in areas where the hazard is due to hybrid 
mixtures of combustible dust and explosive gas, vapour or mist. 

COPYRIGHT 
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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. 

COPYRIGHT 
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lEG 60034 1, Rotating electrical machines Part 1: Rating and perfofHIance 

AXS,;'60034. t,Rotafil1g e}f:.ctficaJ ili~fchifiie~F Part 101<' ;R,atirja and~p~rt0rn1J'ince( I EC,-6003~:1 
MUD) . 

lEG 60034 5, Rotating elec/rica! machines Part 5: Degrees of protection provided by the 
integra! design of retating electrical machines (lP code) Classification 

fl.:§,60034, 5 , R9t8Jingel~ctiicill,~1i1~chl~~~, P~i:t 5: .D.egree~qt>J5r!!!f!cti6{jpr(}Qidedby the 
int~graldesignof totatiflg oloi;:trigffL ma¢I]VnesNPcode4-0/a~sitict;jti(iiJc ~ .. -, -

lEG 60050 826, Internationa! E!ectrotechni(;a/ Vocabulary Part 826: Electrical instaJ/ations 

.A~:1.8gP:~;;~26:'lnternati5.lial Par'f826:':'Electficaf {rislallations of 
bllj/ding§;. '. .' 

lEG 60060 1, High voltage test techniques Part 1: Genera,1 definitions and test requirements 

;t\S1931,1,:ttlglf·.1/8HiiiJe {est te'2hf1iqu~~;"J:~fF1:~'q~tieraldeHii1tionsiand .test requirfJrrie,fits' 

lEG 60079 (all parts), Explosive atmospheres 

lEG 60079 0, Explosive atmospheres Part (): Equipment General requirements 

ASmZS 60079 _ O~;;Explosili,ifX'~tmospheres,p~r't o;,;l$quieirlent,,:-Gftyteral fequjrfJments;~. 

lEG 60079 1, Explosive atmospheres Part 1: Equipment proteGtioF/ by flameproof 
eF/closures "d" 

AS1NZS 60079. 1 ,;;1~xp1fo'$Jve~"atj11o~Vphl:mi;~;. 
liifj'i;lqsw;esid' 

lEG 60079 2, Exp!osive atmospheres PaFt 2: Et{uipmeFlt protection fJ}1 pressurized enclosure "p" 

"AS/NZ6'Gf079. Z'.:'Explo ... sive 
:~ffJlJlosifr~~;p! i,'" 

Part2: 

lEG 60079 6, Explosive atmospheres .RaFt 5: Equipment protectioFl by pO\i'/der filtiFig "q" 

lEG 60079 6, Exp!osillo atmospheres PaFt e: EGfufpmeF/t protestioFi by oil immersioFi "0" 

AS/NZS . 6tlQ.:t9.,6·;·.7~xtHos/ve.:afmospher~s;,,~~ff:I5:Equifiirfent;r;yotectiPtlb%;C;>i!.iirlmersion '0' 

lEG 60079 7, Explosive atmospheres .Rart 7: EquipmeF/t protection by iF/Greased safety "e" 

AslNZS ___ .... ,... 
saUnY'e' 

lEG 60079.10, Electrical apparatus for explosive gas atmospheres Part 1(): C!assifiGatioR of 
hazardous areas 

11~/[NZS60079 _.10.1, ~XP10SiV({':'~f'!1esr;h~~es;' ·ParttO .1:CJassjfjQ~t{oni:J.E?i;iJa$----Ex piO$lve 
gi!l§ atmospheres ( I E C60079::'Le:d~1.0(2008rM O()j,'=' 

lEG 60079 11, Explosive atmospheres Part 11: Equipment protection by intrinsic safety "i" 

AS/I~ZS60079i11 " EXplosive atmosph'fiJjils/.part.:l:;J;;:;EquipmentfJ(.Q,tectiodbY!flttiaWBFsafety. 'i' 

COPYRIGHT 



5 

IECITR 60079-13, Electrical apparatus for explosive gas atmospheres - Part 13: Construction 
and use of rooms or buildings protected by pressurization 

lEG 60079 14, Eleetrieal apparatl:Js for eXFl/osi'le gas atmosFlheres Part 14:Electrical 
iRstat/aUoRs iR hazardous areas (other thaR miRes) 

lEG 60079 15, Electrical apparatus for eXFl.losive gas atmospheres Part 15: CORstrucf-iaR, 
test aRd markfRg af type af protDcfiaR "A" e!ectrfc.ai-apparatus 

t\?I~~~/6oq]9:1$t .. IEIf:~.tr:ica,?pi?aratusj~U9xplt;[~lte~#s··atrt)~$phere$FPart 1~::k!)Mtrycti()n.; 
:t~~tiin'd.maikingdfctype.ofp[Q.Jgction!n tricaLappar.attis·-· . 

IEC 60079-16, Electrical apparatus for explosive gas atmospheres 
ventilation for the protection of analyzer(s) houses 

Part 16:Artificial 

lEG 60079 1 S, Electrical apparatus for explosive gas atmospheres Part HJ:CoRstructiaR, 
test aRd markiRg oftype of protoctioR eRcaFlSI:J!atioR "m" electrical apparatus 

A9t~~~;~gnZ~l;:f8,9J~gt!ipelrilf)p~t~fld§Jor· .~.~. 
t~srand:tfi~rf<irigE(j)f/type;;ofp/J>tec.tj()n;;~ncapsl! 

~J(i1(jsPh~~es, P atl:;t8:9()~§.tt;uctj?~; 
1.~c.trical~rJf1aratus/·· .j. \ .~. .• ". 

IEC 60079-19, Explosive atmospheres Part 19: Equipment repair, overhaul and reclamation 

lEG 60079 25, Electrica! apparatus for eXFllosive gas atmospheres Part 25: IRkiRStCa!1y safe 
sj'stems 

AS./NZS1~bOjHt:25, 
t$afe sy~tems ,.; 

lEG 60079 26, ExFl.lasive atmospheres Part 26: Equipment w-ith equipmeRt proteclioR level 
(EPL) Ga 

lEG 60079 27, E.lectrieaJ apparatus for explosive gas atmospheres Part 27: Fie/dous 
iRlriRsieaUy safe concept (F!SCO) aRd Fieldbus nOR iRceRdf'.'e efJFICept (FNlCO) 

lEG 60079 2S, Explosive atmospheres Part 2fJ: ProlectioR of equipmoRt aAd traAsmission 
systems USiRg optical radiatioR 

AS,I~~S, 6QP7~.~~, 'i¥.ptW$iv(E?ctfQ~§iRlifHes, 
system$usinfl'eptidalfaa iatio!t]:Y; ...... ,'... ..;'" 

lEG 60079 29 1, ExpJosi'le atmosFlfleres Part 29 1: Gas detectors PerformaRee 
requiremeRts of detoctors for flammable gasos 

lEG 60079 29 2, Exp!osive atmospheres Part 29 2: Gas detectors Se/eefioR, iRstaUatioR, 
(;Ise aRd mainteAanGe of detectars for flammaele gases aAd OXy'f}eR 
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A'SJNl~ 60Q79 .. 29:~,··Explo~lVe'~~lJ1,osFlq~~f~.s, ' •. part2~),2·:;;G{;f~... dettfCtot$,>S~I~£tion, 
installation; useandmainfenan€e oISletfictor$~tqr·fJamrriCJQlfi.gase.s1anct·,oxygen ." . 

lEG 60079-31, Explosive atmospheres - Part 31: Equipment dust ignition protection by enclosure 
"to "4 

lEG 60243-1, Electrical strength of insulating materials Test methods Part 1. Tests at 
power frequencies 

lEG 60332-1-2, Tests on electric and optical cables under fire conditions - Part 1-2: Test for 
vertical flame propagation for a single insulated wire or cable-Procedure for 1 KW pre-mixed 
flame 

lEG 60364 (all parts) LOIl/ voltage eieGtriGal insta!!ations 

lEG 60364 4 41, Low voftage e!eGtriGal installatfons Part 4 41. Protection for safety 
Protection against e/ectriG sReck 

lEG 60529, Degrees ofproteGtion pro\ljeee ey encloslJre (1,0 coee) 

A'S 60529;,' Oeg r(fe'S~o fpf(jtectio npro vldfJ d.b y:eTlql9suri'Fs:( rp;co~el 

IEC 60950 (all parts), Information technology equipment - Safety 

IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and 
laboratory use Part 1: General requirements 

IEC 61241 (all parts), Electrical apparatus for use in the presence of combustible dust 

lEG 61241 0, E!eGtricaf apparatus for IJse in the presence of comelJstiele elJst Part 0: 
GeneraJ reqlJirements 

lEG 61241 1, Electrical apparatus for IJse in the preseFlGe of oomel:lstie!e gl:lst 
Proteotion ey enslosl:lres "tD" 

ASINl§'.61~4i,·W. ~/ectFJC&f//aRp:araP1s.~9r>(J~~.;!lnJhe rlf~';Sl3ihce 
protectionby •• !enclp~ures'tD' .: ..' 

Part 1: 

J-E.G.61241 2 1, Eleotrioal apparatus for /;ISO in tho presenoe of Cem9/;1stitJJe df:Jst Part 2: Test 
mot/wes Seotion l' -Methoes for eetermiFling the minim/;lm ignition temperatlJres of GlJst 

ASIN??6124.1.·~.·1;.E/~(;t[icarappar~t~~f~r usei~'ll1e·pfe~~~CtJ8tcqmbusli~j~?dus't,Rait2,.t 
l'est me.thpds""-Mr; t ho.ds .. foCdgterm i flfng~tl'ie m i nimtlfJIlg nitiori:.ietnp~ ra tureso(t;lu st 

lEG 61241 4, EloctriGa,l apparatl:ls (.or I:Ise iF! tho presence of somlJlJstilJ!e GlJst Part 4Jype 
of protectioF! "pO U 

A$1~bS\6'1241 .4 ,'E£It!ctric&j'ap Pa.kf! tus" fqp·use in<·tJ;te!:ipJrfis·ei1!::e. 0 f.,gorn oListib.1 e 
Typeo.fpFofection,'pQ' .. . . . 

lEG 61241 10, Electrical apparatus for IJse in the presence of GomlJlJstilJle elJst Part 10: 
C!assificatioF! of areas where oomlJ[,Jstie/e gW;ts are or may ee present 

-+ Te be Pblblisi:leEl 
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A$/~.Z$··61?41·]O\iEf(;ctr{qa1aJ~garqtH~ for ySf1 .. in.,tfJ~p~e;SfJhceqt:£§mbustibl(; du,s(··e~.rt10; 
c;Jass;fh;atigp'ofarf1as wflereq.enib.li;;st;ble duSt$a'reor~maybepreSf1fll'· . . 

lEG 61241 11, Electrical apparatus for l:1se fR the preseRce of GombYstib!€J gyst Part 11: 
PretectioR by iRtrinsic safety 'iD' 

IEC 61285, Industrial process control - Safety of analyser houses 

IEC 61558-2-6, Safety of power transformers, power supply units and similar 
Particular requirements for safety isolating transformers for general use 

Part 2-6: 

lEG 62305 3, Protection aE/aiRst tiE/MniRE/ Part 3 Physical damage to structl:1res aMi life 
hazard 

ISO 10807, Pipework - Corrugated flexible metallic hose assemblies for the protection of 
electric cables in explosive atmospheres 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in 
AS/NZ$;JiiQQ.i9.OIEG 60079 0 and the following apply. 

NOTE Additional definitions applicable to explosive atmospheres can be found in lEG 60050-426. 

3.1 General 

3.1.1 
competent body 
individual or organization which can demonstrate appropriate technical knowledge and 
relevant skills to make the necessary assessments of the safety aspect under consideration 

3.1.2 
verification dossier 
set of documents showing the compliance of electrical equipment and installations 

3.2 Hazardous areas 

3.2.1 
hazardous area 
area in which an explosive atmosphere is present, or may be expected to be present, in 
quantities such as to require special precautions for the construction, installation and use of 
equipment 

NOTE For the purposes of this Standard, an area is a three-dimensional region or space. 
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3.2.2 
non-hazardous area 
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area in which an explosive atmosphere is not expected to be present in quantities such as to 
require special precautions for the construction, installation and use of equipment 

3.2.3 
group (of an electrical equipment for explosive atmospheres) 
classification of electrical equipment related to the explosive atmosphere for which it is to be 
used 
NOTE Electrical equipment for use in explosive atmospheres is divided into three groups: 

group I: electrical equipment for mines susceptible to firedamp; 

- group II (which can be divided into subgroups): electrical equipment for places with an explosive gas 
atmosphere, other than mines susceptible to firedamp (see 5.5); 

group III (which can be divided into subgroups): electrical equipment for places with an explosive dust 
atmosphere (see 5.5). 

3.2.4 
maximum permissible surface temperature 
highest temperature that a surface of electrical apparatus ~quipment is allowed to reach in 
practical service to avoid ignition 

NOTE 'fhi$,Mfinitipndoes-llplappIyJi5!'9Cises: The maximum permissible surface temperature will depend upon 
the type of dust, whether as a cloud or layer, if a layer, its thickness and the application of a safety factor. For 
details see 5.6.3. 

3.2.5 
zones 
hazardous areas classified into zones based upon the frequency of the occurrence and 
duration of an explosive atmosphere 

3.2.6 
Zone 0 
place in which an explosive atmosphere consisting of a mixture with air of flammable 
substances in the form of gas, vapour or mist is present continuously or for long periods or 
frequently 

3.2.7 
Zone 1 
place in which an explosive atmosphere consisting of a mixture with air of flammable 
substances in the form of gas, vapour or mist is likely to occur in normal operation 
occasionally 

3.2.8 
Zone 2 
place in which an explosive atmosphere consisting of a mixture with air of flammable 
substances in the form of gas, vapour or mist is not likely to occur in normal operation but, if it 
does occur, will persist for a short period only 

3.2.9 
Zone 20 
area in which an explosive atmosphere in the form of a cloud of combustible dust in air is 
present continuously, or for long periods or frequently 

3.2.10 
Zone 21 
area in which an explosive atmosphere in the form of a cloud of combustible dust in air is 
likely to occur, occasionally, in normal operation 
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3.2.11 
Zone 22 
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area in which an explosive atmosphere in the form of a cloud of combustible dust in air is not 
likely to occur in normal operation but, if it does occur, will persist for a short period only 

3.3 Flameproof enclosure 

3.3.1 
flameproof enclosure 'd' 
type of protection in which the parts capable of igniting an explosive gas atmosphere are 
provided with an enclosure which can withstand the pressure developed during an internal 
explosion of an explosive mixture and which prevents the transmission of the explosion to the 
explosive gas atmosphere surrounding the enclosure 

3.3.2 
pressure-piling 
increased pressure resulting from an ignition, in a compartment or subdivision of an enclosure 
due to a gas mixture being pre-compressed, e.g. due to a primary ignition in another 
compartment or subdivision 

NOTE This may lead to a higher maximum pressure than would otherwise be expected. 

3.4 Increased safety 

3.4.1 
increased safety 'e' 
type of protection applied to electrical equipment in which additional measures are applied so 
as to give increased security against the possibility of excessive temperatures and of the 
occurrence of arcs and sparks in normal service or under specified abnormal conditions 

3.4.2 
initial starting current 

'A 
highest r.m.s. value of current absorbed by an a.c. motor at rest or by an a.c. magnet with its 
armature clamped in the position of maximum air gap, when supplied at the rated voltage and 
rated frequency 

3.4.3 
starting current ratio 

'A"N 
ratio between initial starting current IA and rated current IN 

3.4.4 
time 
tE 
time taken for an a.c. rotor or stator winding, when carrying the initial starting current lA, to be 
heated up to the limiting temperature from the temperature reached in rated service at the 
maximum ambient temperature 

3.5 Intrinsic safety - General 

3.5.1 
intrinsic safety 'j' 
type of protection based upon the restriction of electrical energy within equipment and of 
interconnecting wiring exposed to an explosive atmosphere to a level below that which can 
cause ignition by either sparking or heating effects 

NOTE Because of the method by which intrinsic safety is achieved, it is necessary to ensure that not only the 
electrical equipment exposed to the explosive atmosphere but also other electrical equipment with which it is 
interconnected is suitably constructed. 
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3.5.2 
intrinsically safe apparatus 
electrical apparatus in which all the circuits are intrinsically safe 

NOTE Intrinsically safe apparatus should conform to ~$JN.z:S.q()¢79: 11 J.€.G-e00+-9-+-1-, level of protection 'ia', 'ib' 
or 'ic'. 

3.5.3 
galvanic isolation 
arrangement within an item of intrinsically safe apparatus or associated apparatus which 
permits the transfer of signals or power between two circuits without any direct electrical 
connection between the two 

NOTE Galvanic isolation frequently utilizes either magnetic (transformer or relay) or epio-coupled elements. 

3.5.4 
simple apparatus 
electrical component or combination of components of simple construction with well-defined 
electrical parameters which is compatible with the intrinsic safety or energy-limited safety of 
the circuit in which it is used 

NOTE Tl:le felle"'ifl~ apparatus is eensiaered Ie l:Je simple apparatus~ 

~&Sfve-.Gemp9flents, e,g, s"'itel1es, jblncliefl l:Jexes, resisters 3Ad simJ3le semi cend<JctCJr ae"ices; 

~o<Jrces ef stereg ener~y "'itA '\'ell gefinea J3arameters, e,~, capaciters or imlblctors"wf1.G&e--Wllbies are 
~f&€i--whefl getermining IAe everall safety of Il:Ie system; 

c) sources of geAerated energy, e,g, tl:lermoceblples ang pl:lotocells, whicA ao not generate more tl:lOA 1,9 ", 
1 QQ m" eng 25 m'N. "ny inauGtoAce or capaciteAGe--preseAt in tAese SOlHGeS of energy are consiaereg as-ifl-Ot 
abfWe. 

3.5.5 
intrinsically safe circuit 
circuit in which all the equipment is either intrinsically safe apparatus or simple apparatus 

NOTE The circuit may also contain associated apparatus, 

3.5.6 
intrinsically safe electrical system 
assembly of interconnected items of electrical equipment, described in a descriptive system 
document, in which the circuits or parts of circuits intended to be used in an explosive 
atmosphere are intrinsically safe 

3.5.7 
intrinsically safe sub-circuit 
part of an intrinsically safe circuit which is galvanically isolated from another part or other 
parts of the same intrinsically safe circuit 

3.6 Intrinsic safety parameters 

3.6.1 
maximum external inductance to resistance ratio 
(LoIRo) 
ratio of inductance (Lo) to resistance (Ro) of any external circuit connected to the connection 
facilities of the electrical equipment without invalidating intrinsic safety 

3.7 Pressurization 

3.7.1 
pressurization 'p' 
technique of guarding against the ingress of the external atmosphere into an enclosure by 
maintaining a protective gas therein at a pressure above that of the external atmosphere, 

NOTE Pressurization should conform to ASfNZS6'(j{)7.9,2IEC 6QQ79 2 'px', 'py' or 'pz' 
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3.7.2 
continuous dilution (flow) 
continuous supply of a protective gas, after purging, at such a rate that the concentration of a 
flammable substance inside the pressurized enclosure is maintained at a value outside the 
explosive limits at any potential ignition source (that is, outside the dilution area) 

NOTE The dilution area is an area in the vicinity of an internal source of release where the concentration of a 
flammable substance is not diluted to a safe concentration. 

3.7.3 
leakage compensation 
flow of protective gas sufficient to compensate for any leakage from the pressurized enclosure 
and its ducts 

3.7.4 
static pressurization 
maintenance of an overpressure within a pressurized enclosure without the addition of 
protective gas in the hazardous area 

3.8 Type of protection 'n' 

3.8.1 
type of protection 'n' 
type of protection applied to electrical equipment such that, in normal operation and in certain 
specified abnormal conditions, it is not capable of igniting a surrounding explosive 
atmosphere 

NOTE 1 Type of protection should conform to A$:(r:.IZ5.60079.t5.1EC e0079 1 § 'nA', or 'nR'. 

NOTE 2 Additionally, the requirements of the equipment standard are intended to ensure that a fault capable of 
causing ignition is not likely to occur. 

NOTE 3 An example of a specified abnormal condition is a luminaire with a failed lamp. 

3.8.2 
energy-limited apparatus 
electrical equipment in which the circuits and components are constructed according to the 
concept of energy limitation 

3.8.3 
associated energy-limited apparatus 
electrical equipment which contains both energy-limited and non-energy-limited circuits and is 
constructed so that the non-energy-limited circuits cannot adversely affect the energy-limited 
circuits 

3.9 

oil-immersion '0' 

type of protection in which the electrical equipment or parts of the electrical equipment are 
immersed in a protective liquid in such a way that an explosive gas atmosphere which may be 
above the liquid or outside the enclosure cannot be ignited 

3.10 

powder filling 'q' 
type of protection in which the parts capable of igniting an explosive gas atmosphere are fixed 
in position and completely surrounded by filling material to prevent the ignition of an external 
explosive atmosphere 

NOTE The type of protection may not prevent the surrounding explosive gas atmosphere from penetrating into the 
equipment and components and being ignited by the circuits. However, due to the small free volumes in the filling 
material and due to the quenching of a flame which may propagate through the paths in the filling material,an 
external explosion is prevented. 
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3.11 

encapsulation 'm' 
type of protection whereby parts that are capable of igniting an explosive atmosphere by 
either sparking or heating are enclosed in a compound in such a way that the explosive 
atmosphere cannot be ignited under operating or installation conditions 

NOTE Encapsulation should conform to ASINZ$~;6ij07~H8IEC 60079 18ma', 'mb' or 'mc', 

3.12.1 3.-t.2-
dust ignition protection type 'to' 
type of protection whereby all electrical apparatus is protected by an enclosure to avoid 
ignition of a dust layer or cloud 

3.13 Electrical supply systems 

3.13.1 
protective extra-low voltage 
(PELV) 
electric system in which the voltage cannot exceed the value of extra-low voltage: 

under normal conditions, and 

under single fault conditions, except earth faults in other electric circuits 

[lEV 826-12-32] 

3.13.2 
safety extra-low voltage 
(SELV) 
electric system in which the voltage cannot exceed the value of extra-low voltage: 

under normal conditions and 

under single fault conditions, including earth faults in other electric circuits 

[lEV 826-12-31] 

3.14 Equipment 

3.14.1 
fixed 
equipment fastened to a support, or otherwise secured in a specific location 

[I EV 826-07-07] 

3.14.2 
transportable 
equipment not intended to be carried by a person nor intended for fixed installation 

NqJEForGroup I' a~pH9~tiQr~;}\$f~fS4871 defi.~es trall$J)IQf:{sib'le and mobile machines.F'or the P\lrpos~tQfJ~is 
Standard, ,G[oupFappli9ati&nssh()uld!~~<3d transportable equiv~lent to fhedefii1itionoftfansp:o:rtt\~K~in 
AS/NZS 48!land inclUclerrtQ.:!?Ile'maC::hines, ~ 

3.14.3 
portable 
equipment intended to be carried by a person 
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3.14.4 
personal 
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equipment intended to be supported by a person's body during normal use 

4 General 

4.1 General requirements 

Hazardous areas are classified into ~roups I;H;:~nd~UT:;G[otJg~119md;lll~aj';e!futitf,jgt classified 
into zones .0, . 1 and 2 for gases vapours and mists according to 
AS/NZS 6Q079.1.0;i4IEC 6007210 , and into zones 20, .31 and 22 for combustible dusts 
according to A:.§tNZS,6;t241.1QJEC 61241 1 QIIEC~QQ7e,~·:10~2, in order to facilitate the 
selection of appropriate electrical equipment and the design of suitable electrical installations. 

Electrical equipment should, as far as is reasonably practicable, be located in non-hazardous 
areas. Where it is not possible to do this, it should be located in an area with the lowest 
requirements. 

Electrical installations in hazardous areas shall also comply 'Nith the appropriate reql:lirements 
for installations in non hazardol:ls areas. However the requirements for non hazardous areas 
are insl:lfficient for installations in hazardous areas, 

Electrical equipment and materials shall be installed and used within their electrical ratings for 
power, voltage, current, frequency, duty and such other characteristics where non-conformity 
might jeopardize the safety of the installation, In particular, care shall be taken to ensure that 
the voltage and frequency are appropriate to the supply system with which the equipment is 
used and that the temperature classification has been established for the correct voltage, 
frequency and other parameters, 

All electrical equipment and wiring in hazardous areas shall be selected and installed in 
accordance with Clauses 5 to 9 inclusive and the additional requirements for the particular 
type of protection (Clal:lses 10 to 18). 

Equipment shall be installed in accordance with its documentation. It shall be ensured that 
replaceable items are of the correct type and rating, On completion of the erection, initial 
inspection ", of the equipment and, install~,~,ion~hall .. be carried out in accordance with 
AS/NZS 60079.1VIEC 60079 17 or for Gr~lJprfl,.,A.S/I\lZ$:2290.1. 

Installations should be designed and equipment and materials installed with a view to 
providing ease of access for inspection and maintenance 60J}:t9:'1;YIEC 60Q79 17 or 
forGroupl,8SfNZsi2:4"gg; 1). 
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€-quipment and systems used in exceptional circumstances, for example research, 
development, pilot plant where explosion protected equipment is not available, need not meet 
the requirements of this Standard, provided that the instaliation is under the supervision of a 
competent body and one or more of the following conEiitions, as appropriate, are met: 

measmes are taken to ensl:Ire that an explosive atmosphere tloes not OGGblr; or 

measures are taken to ensblre that this eqldipment is EiisconnecteEi on the occmrence of 
an explosive atmosphere, in which case i€!nition after Elisconnection, e.€!. due to heateEi 
parts, shall be prevented also; or 

measures are taken to enEme that persons and the environment are not endan§Jered by 
fires or explosions. 

In addition, the measures Q:fccfl"i~Jtl0b.~~:Q(qQDJ[olfa;'tie'ta!<en$:h<lIEbedQ·ct:Jr:nented.by~ 
taken are laid down in writ~ a competent body who: 

is familiar with the requirements for this, and any other relevant standards and code of 
practice concerning the use of electrical equipment and systems for use in hazardous 
areas, 

ha,sfta¥e. access to all information necessary to carry out the assessment 

4.2 Documentation 

It is necessary to ensure that any installation complies with the appropriate certificates as well 
as with this Standard and any other requirements specific to the plant on which the 
installation takes place. To achieve this result, a verification dossier shall be prepared for 
every installation and shall be either kept on the premises or stored in another location. In the 
latter case, a document shall be left on the premises indicating who the owner or owners are 
and where that information is kept, so that when required, copies may be obtained. 

In order to correctly install or extend an existing installation, the following information, 
additional to that required for non-hazardous areas, is required, where applicable: 

.. area .. cl<.1ssific<:ition documents •. (~e~ .•.... A$(~ZS 60.079fIo:1IEC 6Q079 10 and 
AS/NZS 6124.1.10IEC 61241 10nEQ6()079..:1o~2) with p'lans showing the classification and 
extent of the hazardous areas including the zoning (and maximum permissible dust layer 
thickness if the hazard is due to combustible dust); 

.. optional assessment of consequences of ignition (see 5.3); 

.. instructions for erection and connection; 

.. documents for electrical eqUipment with conditions of use, e.g. for equipment with 
certificate numbers which have the suffix 'X'; 

.. descriptive system document for the intrinsically safe system (see 12.2.5); 

• manufacturer'slqualified person's declaration 
-NGTE---:t:Re manllfaGt~!qblalified perSOfl's declaratien is apf31ieal;de to sitllatiG~ere blflcertifiee 
eqlJif3ment (other IRan simflle apparatus...ffi.-i.nfl:~y safe or ener~y IimiteEi circlJits) is~ 
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necessary information to ensure correct installation of the equipment provided in a form 
which .. is ..•.... ~.uitable to the personnel responsible for this activity (see 
ASZNZS60079:0IEG 60079 0 Instructions); 

information nece!:)~ary f()r inspection, e.g, list andl()C~tion~f equiprTIent,sPCire§, technical 
information (see ~SINZS·60079:;1]IEG 60079 17 QEf2T Group I, AStNZS 22$0;1); 

details of any relevant calculation, e,g for purging rates for instruments or analyser 
houses; 

if repairs are to be carried out by the user or a repairer, information necessary for the 
repair of the electrical eqUipment (see lEG 60079-19); 

where applicable, gas or vapour classification in relation to the group or subgroup of the 
electrical equipment: 

temperature class or ignition temperature of the gas or vapour involved; 

external influences and ambient temperature; 

Additional requirements in the case of dust: 

• documentation relating to the suitability of the equipment for the area and environment to 
which it will be exposed, e,g, temperature ratings, type of protection, IP rating, corrosion 
resistance 

.. material characteristics including electrical resistivity, the minimum ignition temperature of 
the combustible dust cloud, minimum ignition temperature of the combustible dust layer 
and minimum ignition energy of the combustible dust cloud shall be recorded; 

... the plans showing types and details of 'Niring systems; 

It records of selection criteria for cable entry systems for compliance with the reE1blirements 
for the particular type of protection; 

4> drm .. :ings and schedules relating to circblit identification, 

NOTE The verification dossier may be kept as hard copy or in electronic form, Methods accepted by legislation-iH­
eaGh G9lolAtry may vary the form in which the documentation will be legally accepted. 

It9.D~rt0 bet~$'~~~p 
;§ln~pI~~ th9t~(~~~.f:~' 
r;n~yt)e d el~gaied.to~XPj:~:t:t .. bod i~.9 ocorgan'izationi; 

4.3 Assurance of conformity of equipment 

th e i tl$J~U.ati?h.7~f·:~art~the req!"t? 
p%lrs.liQh Qt::~ffjedQcumentaljp .. '.1} 

,---- --,-,'/ ,"":: '" r .;; .. '. ·~·_.-d 

4.3.1 Equipment with certificates according to lEe standards'orASiNZS~ta\ndardS: 

EGluipment with eertifieate according to lEG 60079 series, lEG 60079 29 1 and 
lEG 60079 29 2 or lEG 61241 series, meets the reGluirements for hazardous areas, when 
selected and installed in accordance ',\lith this gtandard, 
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(b) is issued by a body ()Rerat~2g witrin tre IECEx§ch~r;ne or the A~ZEx .. Scheme orby a 
certification bodYwithaccre,ditati.on bY.JAS"ANZ ori:ln organizafic,ip that has a Mutual 
Refognition Agreement (MRA)withJA~-ANZ covering Produ.ct Oertification of 
ExpJosionProtected Equipment; i:.2lld . 

(c) cerfificatidnshall'lJe issuedb;y a ·Certif.iGatiorr Body.or.{genc)'withcurrentaccreditation 
oracceptance~y w~y.?f inEl~peDqent.assessmellt cOll)plying.with.ISO/IE.S Guide 65: 
The accreditation or acceptaDGe shallsh.owEx certification for.an ISOType5 system in 
the Ex field, as part o(theircapability; aDd 

(d) thecertificationsysterrishallalsoi{equire-

(i) 

(ii) 

(iii) 

testing of salflplesJor cornplial1ce with relevant IECStandardsor Australian 
Standards; 

assessn1~nt an~audftof manufacturefsby the Ce'rtificationQody; for compliance 
oftheirqualitysystemCiccordingtoANZEx orlECExrequirementsor equivalent; 
a~ . . 

~ '~', ,-- -

on-goig1l surveillance'audils. ofrnanufacture,rs,fD.<acco/dancewithANZEx or 
IECExqualitYirequirement~or equivaJent, .. by the.qertification body, responsible 
for iss·uing theCertificate.This~~es .. n.ot pre,cludettJ.e Certification Body arranging 
to have surveilianceaudit~Gonductedby anotherbody operating as their agent. 

Equipment certiJied<!..Ioder.1:h.e IECEx~cherne al}d registered on the,)ECEx database 
(www.iecex.GOm).oTthe.··AN~~x Scheme registered on theANZEx database 
(ww~~anzexccom.au) me~tsthesecriteria. Equipm~~t c/i3rtified.under the:AUSExSchemeis 
acceptable when manufactured within the cerfificatevalidity period. 

- ' , ,--,- , , ' " ~ 

NOTEForEx'v'installatioll~and wh~re Exip' is ap:pliedtobuitdlngs, andfhelike,that are assembled and/or 
insta'lledonsite, . certificatioifmay noLbe appropriate. In such cas€l§ a stateiiient of assessment by a compet€lnt 
person may be accepted. " . 

4.3.2 Equipment without certificates according to acceptalllelEC Sstandards 

I\part from simple apparatus ysed within an intrinsically safe circYit, the selection of 
eqYipment for yse in a hazardoys area, which either has no certificate at all or it has a 
certificate byt not in accordance with one of the standards listed in 4. d .1, shall be restricted to 
circl:lmstances where syitable eql:lipment with certificate is not obtainable. The jystification for 
the yse of sych eql:lipment, along with the installation and marking reqYirements, shall be 
made by the yser, manyfactmer or third party and be recorded in the verification dossier. The 
follO'.¥ing reqYirements of this £tandard, Ynder these conditions, may not be applicable. 

Apart from simpleapparatl,l$ usedwithjg an intrinsically safe'Gircuit,the sele.ction. of 
equipment for; use in.ahazardous ar~a, which hasi:.2 certificate butDpt in acc(,)rdancewith one 
of the. Standards listed inA.3.t,;shall;be re,sJricted to circumstances where suitable 
equipll1ent with acceptable certification isnbt obtainabl.e". 

',- ' " -:~";' '(, > -':;, ' ,"'< -::, 

,~ , , 

Thejustificafion for the use Of~l.l~h eq~ipmel1tcertifi~d to ana,lternative.9tandard .. to those 
refer~ncedih 4.3.1,. alon~with~h/i3 selection, in!')tallatio~, mar~jgg, inspecti~n,· maintenance, 
repair and overhaulrequirements, shall bemadeby the';person(s),irl control of the installation' 
u~irJg a cOn1petentbody. 

Thejustification shall be jn9IudeEla~parrcif.the ve,[ificatiphdossier.J:his mayt.:lke the form of 
aG~nformity Ass~ssment Oocunlent. Guidance for the. preparation of· a. Conformity 
Assessment Docun1ent carl be found in Annex ZO. 

4.3.2.1 For use in Australia 

For Group I installations, equipment certiJi~d to.an alternatiVe StanElCirdis not accepted. 

NOTE Regulatory ;.authorities maY'SJ:lecifyadditionalrequirem~ntsfor acceJl'tarice of equipment certified to 
alternative Standards. . 
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4.3.2.2 For New Zealand 

(iF·' '~pp~oV'~I~i$slledbY5MApp~~"aTs of th'~ Unite~Statesi()fAme,tl§~; 
(ii}' 'Ce.diJi·~9~¥~~~(~derVirit.~.~S··La§~r,~t6FiiilS.lrid(ULl·~()f··th~ltoite~·;S!~fe~ "At An"",,.i,,,,, to 

Art$I/Ut§P079 serie§:pf Standarcl:s. .' . 

A1J~ll"le .• ~~~. ui re m.en t~.··.~f)P lyil1g. to/~fh~ ••.. ~yp'pTr~rl~~ons()fllJl.anut~c~~tff~~.U'Q~,~f th~s~r~~if(i.~SQr 
sy~teQ1S'i~ha I L~e m~t;9Y a.peir~on61';org~p)zatipn.loca,t~£Jin .• ~e~eea.laQJt:~.ho. isreslil0l'1.sil;>:le 
Jortl1e. SU~RI.yg~ produst.iQ:~~W Zeal~TI~·:"l!;!e.Pi~EsonQf.organiz,~,~ion.:in;Ne~ Ze~lan(r.may <9t 
times be.a~ompanyimportingtne pr()gS!~hd!!:ecH~fQr th~J(bwn·use. .. 

4.3.3 Selection of repaired, second hand or existing equipment 

When it is intended that existing, second hand or repaired equipment is to be installed in a 
new installation, it shall only be reused if: 

a) it can be verified that the equipment is unmodified and is in a condition that meets the 
content of the original certificate (including any repair or overhaul) and 

b) any changes to equipment Standards relevant to the item considered do not require 
additional safety precautions. 

·IP;~cl .. diti9h ,fHeJi~~~~(;tlJre set .• Q~i":fQ.;E.t.9 u re 4 .1..:sha II~BefQlLowed.,;;; 

NOTE 1 The act of introducing equipment where specifications are not identical to an existing installation may 
cause that installation to be deemed 'new'. 

NOTE 2 In the situation where equipment is dual certified (e.g. as intrinsically safe apparatus and independently 
as flameproof eql.lT[imenta~paratloJs) care should be taken that the type of protection used for its new intended 
location has not been compromised by the way in which it was originally installed and subsequently maintained. 
Different protection concepts have different maintenance requirements. In the above example: ~(;i:JijtijTIer1tal3parat~s 
originally installed as flameproof should only be used as flameproof unless it can be verified that there has been no 
damage to the safety components within the intrinsically safe circuit on which safety depends by, for example, an 
over-voltage at the supply terminals or if it was originally installed as intrinsically safe then a check is required to 
ensure that there has been no damage to the flamepaths before it can be used as flameproof. 
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4.4 eomp"~tgncYQyalifiGatioRS of personnel 

The design of the installation, the selection of equipment and the erection covered by this 
Standard shall be carried out only by persons whose training has included instruction on the 
various types of protection and installation practices, relevant rules and regulations and on 
the general principles of area classification. The competency of the person shall be relevant 
to the type of work to be undertaken (see Annex F). 

Appropriate continuing education or training shall be undertaken by personnel on a regular 
basis. 

qBf11I;JE;t~h~f.l]aYbe ... derno~str~J~~.~~i"jn .. aCCQ.Lq~.I"lce::~iW; ,t':~lNZS47;91;C<?mpet~ncies0.fQt 
VL'Q[kj ng,; ... Yfdt be!fj.~![1Ca I~qu ip[rJJi!lJ;~(~~. h a zCi (j(j2q~ a{,6t1.~··tfiJEH:l!l 0 r.eq \J iv~te n t train i n g.<:!n.d 
assessmentfr!!lmework:" '.. . .... "".. .' . 

NOTE Cem!3etensy may be semenstrated-in assersanse "'ith a training ang assessment frame"'9rk Fele"ant te 
flati.Gnal regulations er stamlargs eF user re€juiremenls. 

5 Selection of equipment (excluding cables and conduits) 

5.1 Information requirements 

In order to select the appropriate electrical equipment for hazardous areas, the following 
information is required. 

.. classification of the hazardous area including the equipment protection level requirements 
where applicable; 

• where applicable, gas, vapour or dust classification in relation to the group or subgroup of 
the electrical equipment; 

• temperature class or ignition temperature of the gas or vapour involved; 

• minimum ignition temperature of the combustible dust cloud, minimum ignition 
temperature of the combustible dust layer and minimum ignition energy of the combustible 
dust cloud; 

• external influences and ambient temperature. 

NOTEJtisrec. that'Ufg(equipmant 
tlass.!tieati(jn ..• d.. . (See.A9ZNZS 
cQ[I;~~qu'encesh~yes'll:Pt be~n,~s~bje .• SS€:sSllYl6In.k {S€I~.!5J'f and 
rnlil.i<8 th~.~futu(e7al h~S:;l:ltioq;,~t~;~qU:fp"~ ... . ....8 nd i ns.tarra!M~;n!·r!~~!J~rem~nt s:~~~asif1n 
,conSolidatedinto.equi[.lfn"e.nt/nrarkj.t\g;,arid~common fJl""ll~i.O:;.·C;·~i";>/·h' .... " ....... :. 

ontl:\.~;i(rea 
ply.!'elleri if 

~nmeI1Lof.~~~s wil.1 
l.,,81Iocation,'b.ecome' 

It is recommended that tRe eEluiJ:')ment J:')Fotection le'lels (EPL) requirements are recorded on 
the area classification Elrawin€l. This shoulEl also afJfJly even if consequences have not been 
subjecteEl to risk assessment (see 5.J and Annex I). 

5.2 Zones 

Hazardous areas are classified into zones, Zoning does not take account of the potential 
consequences of an explosion. 

NOTE The previous editions of this Standard allocated protection concepts to zones, on the statistical basis that 
the more frequent the occurrence of an explosive atmosphere, the greater the level of safety required against the 
possibility of an ignition source, 

5.3 Relationship between Equipment protection levels (EPLs) and zones 

Where only the zones are indentified in the area classification documentation, then the 
relationship between EPLs and zones from Table 1 shall be followed. 
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Table 1 Equipment protection levels (EPLs) where only zones are assigned 

Zone Equipment protection levels (EPLs) 

0 'Ga' 
I 

1 'Ga' or 'Gb' 

2 'Ga', 'Gb' or 'Gc' 

20 'Oa' 

21 'Oa' or '~b' 

22 'Oa', '~b' or 'Dc' 

Where the EPLs are identified in the area classification documentation, those requirements 
for selection of the equipment shall be followed. 

NOTE As an alternative to the relationship given in Table 1 between EPLs and zones, EPLs may be determined 
on the basis of risk, i.e. taking into account the consequences of an ignition. This may, under certain 
circumstances, require a higher EPL or permit a lower EPL than the defined in Table 1. 

5.4 Selection of equipment according to EPLs 

5.4.1 Relationship between EPLs and types of protection 

The recognised types ofprot~?tionaccording to lEG standards have been allocated EPLs 
according to Table 2Ia~I~§:2:c~::'and ~';i,:2. 
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Table 2 RelatiaRShip betY/eeR types af preteGtiaR aRg EPbs 

E.P-b +ype of pfoteGtion GGG& AGGOFaing to 

i Int~insically sare '-ia! ~~ 

IEncafislllatkffi :m.a.: leG (:HIQ79 ~ g 

'Ga'-
I +\'Ie inaepenoent types ef pretectioo 

eaGi:l fl'leeting e~b 'Gtl' IIEG €iGQ79 2€i 

P-roteetieA ef e(;Jllipfl'leAt aAG 
transfl'lissiBA systefl'ls IlsiAg eptieal leG €i0979 2g 
~ 

Flafl'leflFeef eAGles\l-fe& '4'- J.E.G-&Q.Q.7..94 

IAereasea safety ~ 11::1"' "'''''70 7 

I AtriR sically-sa-fe Cjb.: leG e9079 ~ ~ 

5l:!capslllatieR '-m-' IIii:G eQQ79 H~ :ms.: 
GiWmRAef&ioo ~ leG €iQQ79-% 

~ 
Pressblri"ea eRclesllFes ~ leG €iOO7B4 

~J~ 

~e'''a8r filliRg !.(f. leG €iQ079~ 

Fielablls intrinsically safe cencept 
J.E.G-&Q079 27 

(FI~GG) 

~FeteGtien ef eEjtlif'jfl'l8Rt anEi 
transfl'lissien systefl'ls IlsiRg ef'jtiGal leG e0079 2g 
rasiatieA 

Wriflsically safe '-iG'- ~"'()()"'O .1 

~~t+<m 'mG'- IE-G-&OO+Q-.1-3 

t>leR sf'jarkin!il- ~ leG e0079 ~ § 

~-it;tes breati:liAg ~ IIEG €i0079 Hi 

'Gd- IEnergy lifl'lilalieR ~ IIEG e0079 ~§ 

:;;parkiRg eElllif'jfl'leRt ~ leG €iQQ79-+-a. 

~ressIHi"eel eRclestl~es ¥ J.E.G-&00+9---2 

~s neA iRcenGive GeAGep! (F~IIGG) leG e0079 27 

J2re.1eGtien ef eEltlipfl'leR! aRa 
~issieR systefl'ls IlsiAg eptieal ~Q.7.S...2.S 

raaiatien 

~ :j.Q.:. ~ €iQQ79 ~~ 

! CQa'- eAcapSlllatkffi 'mQ.'. leG eQ079 t~ 

~reteelieA 9y eAeleSllre '-\.Q-' J.eG e0079 a 1 

IRtriRsieally safe :j.Q.:. leG €iQQ79 1 ~ 

~su-J.a.ti.e.A. 'mQ.:. leG eQQ7Q....M 
I ~ 

PFeteetieA by 8AGleSllre '-\.Q-' leG eOQ79 a~ 

i 

PressHri1!OeEl eRGleSllres ~ leG e124t--4 

I 

l-J:I.tfi.A.siGally safe :j.Q.:. leG eOQ79 11 

eRGapSlllaHoo :mQ.:. leG 90Q79 Hl I ~ 
PmteclieA by eAcleslH.e 'W~ ~.Q~ 

I ~res!Hlri"eEl 9RGIestlFeS ~ ~ IH241 4 

5.4.2 Equipment for use in locations requiring EPl !.Ma\ 'Ga' or 'Oa' 

.. !'IOJ::~f,~~r.(3~o up,tJ~;!~$~ipm erifrTi a [ked ~.$5~G:~~flna' 'is, t 
gascol:!centrafi9nilJ~tne genera Ibp qy..ofl:\jr~xceedsj2:'~5~' 
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Electrical equipment and circuits can be used in locations requiring EPL 'Ga' or 'Da' if the 
equipment is either marked as EPL 'Ga'-Gf-'-Da' respectively or uses a type of protection I.isted 
in Table 2.~aSrneeti.~~.them requirernents,~r EPL. 'Ga'()F 'Da're~~e,cti'Jely.glebtriC<¥1 
eqltiprp~nt:~lJd'Cir~Uits;ca n~~e .Q,~~.~i9c Igca(jA~~requiringE: Pbi\pa '.~~iptqe:~g!!tpment,is ejttmF 
i11~Fkeda~EPL'~<3L~~7,IJJ:;~:S,:~·.:i·:JYPe:.:~9f prQtectionlisted;~jirTablefg.2<a$ meeting the 
requirem~l'lts ofEPL 'D~" The installation shall comply with the requirements of this Standard 
as appropriate to the type of protection employed. When 'Ga' is marked in accordance with 
60079-26 for combined types of protection, or 'ASfNZ:$:,j~26,. the installation shall 
simultaneously comply with the requirements of this Standard as appropriate to the types of 
protection employed. 

EfectriGal:~q\:lipment ani:l,Circu it~~~~;rt&~mllsed:~~:locati~riS reql:Jiri&g>~pb.~)Ma"if.the ec{u ipment 
is~.lth~t'mark~d.as EP8i'M€i'",{))r:.u~eS~I~~~~YP!fQt prot,ectionlj~te:~jdt~gle 2.1 as rne~ting.t~:e 
[.~q U i r~rnents()t E p.b" '.~<3:'""J]:f~;~;\C0rnbi.f1~ti9fL .0J A\¥()7.i ng~fleil~~nrtyp~$Of;8rote9t}9.Q· .~a~h 
rrlee!in~ •. EF'~·;.~~'~;:111ay •.• al.fiObe·U.fic~:9;tO<iBbj~V~·E;P4(Ma,;<isq~rlAe9:i?r~b.le·g'i1 .• ·An .this·case 
th~ q~m~!nati~l'tsliall,ctr(CoQju.DC.tfirl·)Wi .. .' ciatE?Cf;cabl~~,.~c3.y.~.~~::safet¥perf8rman~e 
{~XHJ.0~iQ~' pr.otection}.a·iaila~jfily;.,.ofcit17!~as. i999.cor··anigl'l.jt.i.on.ftsl(f'eduction factor of at 
leasF.toOO.. . . .....•. .m: .•..•• ~ •• ,.~ " ',.,.. 

('lOTlEln det~rmiQiQgth~.~W~tY availlibility O~.·.tl~'~.t~dWE6n~~il£rdne of i~;;:i~Ho~l!1g}i$f~c~da'r~s·$hQ·Uld·.be us:ed: 
AS.615pa,A::>;;~J5:1'~orAS62061:Thlsgg~~;IlotP'r,~91U{I€l·th~'l:Iseof eqlJiYlil~nt m<!!bQQ~" .....• . 

5.4.3 Equipment for use in locations requiring EPl'Mtt 'Gb' or '~b' 

Electrical equipment can be used in locations requiring EPL 'Gb' or 'Db' if the equipment is 
either marked as EPL 'Ga' or 'Gb' amI 'Da' or 'Db' respectively or uses a type of protection 
listed in Table 2:1 as meeting the requirements of EPL 'Ga' or 'Gb' and 'Da' or'.Qb.'. 
respectively:.g:I~~!,·.iGal .. • ..• ~qnfpment ,c<i~ .. be .q~~~; .. i:-,.I~~~tlons .r~q0Tdn~:·I; .. f.' Ifil~e 
equ 'Qf'iseit~~f;' mark~~;a .D.~.'~or'[)b' ar:!J~e,~;a:type of protectjpfi(Hst~d:;:rable2.2 
as jAg the·f'equirem'ent PL"'t[)a~'or:QD' The installation shall comply with the 
requirem~nt~3f this Sta~~ard a~appr?priate .!o th: tYP:,oferotection empl~yed'~B~:Gr:oypt; 
eqUip~'f2!nt~~ma~!<'~d.as'·Ep~JAM~'i~'~fllfaf(~~ed5'fQ·;~~'z ke~t;;;eoergj4e,d When the>gas 
cOrl()entratian!pJhe general.~,Q:qyof...~i~do'~s;not~xcee.dF25% oftneLEL. 

Where equipment meeting the requirements of EPL 'Ga' or 'Da' is installed in a location which 
only requires equipment to EPL 'Gb' or 'Db' respectively, it shall be installed in full 
accordance with the requirements of all the types of protection employed except as varied by 
the additional requirements for the individual protection techniques. 

5.4.4 Equipment for use in locations requiring EPl 'Gc ' or 'Dc' 

Electrical equipment can be used in locations requiring EPL 'Gc' or 'Dc' respectively if the 
equipment is either marked as EPL 'Ga' or'(3~'or, 'Gc' ..... ~n.~ :9a'<~t.'Db'or 'Dc' r~spectivolyor 
~se,s 3 11ytypegf eEotE:!ctio~ listed.in Table.?~1 as;m~~::ttngthe:re8uire~ents ofE~~ •• !(3a.'8.~ • .Gb' 
pr.'G9'.;,tt~cthcal~~~uip,!,enJ.ca.ri· .. ~e u5>~~?i~~?(;a.ti.(}nsreqUirtn~ ... ~eli.:'~~'jfthe;;;~g~ipmertri.§ .. 
~!t~erm~rKed a~. fi.e L !.!?a~;?g.r'[)b' .. ()!'DC'9rUS·~~ClQ,rtYPe,9f·'t:tHjtection listed. i r1 J'able,'2 . .2a.s 
ni:eetingfHe reguir~ilJ~nts, •. of EPL.'Da' or .. !?IJ·.;P'C~J~f~; The installation shall comply with the 
requirements of this Standard as appropriate to the type of protection employed. 

Where equipment meeting the requirements of EPL 'Ga',or 'Gb' and 'Da' or 'Db' respectively 
is installed in a location which only requires equipment to EPL 'Gc' or 'Dc' it shall be installed 
in full accordance with the requirements of all tho types of protection employed except as 
varied by the additional requirements for the individual protection techniques. 
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5,:4':5 cAdditional .• inst~nation'.r,e(n!.iteJri~nt~f()flf~~!,~in~ri~~iC'saf~ty.witttdus:!~ 

.1~trin.~Jcally~.§.aft}a'pp~~atijS·.S()~p/'Y:in9~~it~A?I~Z~2§007~;.1~1~rY~,c;~.~1?79-1,1 ·and.:AS """.Q,("\-:7. 

ar~·perinitt~9,pr9.videdt~~tthefo:II()Wing;;c'on~ttionS;gre s~Jisfied:.;. . . .... 
" ___ ,~m,~~ __ __ ;-:"'''''''' __ .-:<,--.;'c,' __ 

:: -_~:;---:-_7C-" .'";;;////1(7"", 

Theapg:aiatus;,rs'-. 
r'- _______ .',_,,' 'Num'N :/!PH:r\ -; 

Gf(;)UPlt.A;;;:IIB9rllcan(fthe;ijii~jmuijidUst clqud ignition eI}~.~~y:tc~:~Whi6h thSlequiprnent 
wlll.beE?xp.({~e.gl.i.§higher than:1SmJ;gF ...... . . ., 

G(~UP 11i3'0r·Jr?;.an~~t~~.mi.f)ttnUm 9~~r·ctoli~igni~ibrt·eneHjy·;;i9,~tlich.Jhe eqlui~)J1ileht 
wilnbe expos~di~;hi9neLthan.jrnJ;or, .. '. .~. "MAT 

GrOup 1".and.86~i;~&~b.j~·t6~§~fY haz~~d pr'~~erit. 
The', eq~ipll1~Jitis·etf.~~r~ri~~PSulated o(prOtef;ted£b{~a~':;',@~~I~SUfe."com~!.~ingwifh",at 
least thedegree ofplptectionl~RQX given ihA'S 60529': ~% ••••••• ,.~ • • 

5.5 Selection according to equipment grouping 

Electrical equipment shall be selected in accordance with Table 3. 

Table 3 - Relationship between gas/vapour or dust subdivision 
and equipment group 

Location gas/vapour or Permitted equipment 
dust subdivision group 

7 2;:::;';. 
" "'~".~'.~; I, ,';';',. 

,u;I:':''!' 
I' 

....: .. . ' . . 

IIA II, IIA, liB or IIC 

liB II, liB or IIC 
! 

IIC II or IIC 

lilA IliA, IIIB or IIiC 

IIIB IIIB or IIIC 

i 

IIiC IIIC 

Where electrical equipment is marked indicating suitability with a particular gas or vapour, it 
shall not be used with other gases or vapours without a thorough assessment being carried 
out by a competent body and the assessment results showing that it is suitable for such use. 

:can be 

5.6 Selection according to the ignition temperature of the gas, vapour or dust and 
ambient temperature 

5.6.1 General 

The electrical equipment shall be so selected that its maximum surface temperature will not 
reach the ignition temperature of any gas, vapour or dust which may be present. 

If the marking of the electrical equipment does not include an ambient temperature range, 
the equipment is designed to be used within the temperature range -20°C to +40 ac. If the 
marking of the electrical equipment includes an ambient temperature range, the equipment is 
designed to be used within this range. 
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If the ambient temperature is outside the temperature range, or if there is a temperature 
influence from other factors, e.g. the process temperature or exposure to solar radiation, the 
effect on the equipment shall be considered and measures taken documented. 

NOTE Cable glands normally do not have a temperature class or ambient operating temperature range marking. 
They do have a rated service temperature and unless marked, the service temperature is by default in a range 
of -20°C to +80°C. If different service temperatures are required, care should be taken, that the cable gland and 

the associated parts are suitable for such applications. 

5.6.2 Gas or vapour 

Symbols for the temperature classes marked on the electrical equipment have the meaning 
indicated in Table 4. 

Table 4 - Relationship between gas or vapour ignition temperature 
and temperature class of equipment 

Temperature class Ignition temperature Allowable temperature I 

required by the area classes of equipment 
classification 

of gas or vapour in ·C 

T1 >450 T1 - T6 

T2 >300 T2 - T6 ! 

T3 >200 T3 - T6 

T4 >135 T4 - T6 

T5 >100 T5 - T6 

T6 >85 T6 

5.6.3 Dust 

Dust layers exhibit two properties as layer thickness increases a reduction in minimum 
ignition temperature and an increase in thermal insulation. 

The maximum permissible surface temperature for equipm~rlfapparatl:ls is determined by the 
deduction of a safety margin from the minimum ignition temperature of the dust concerned, 
when tested in accordance with the methods specified in ~§lN.zS 6:12A1.2~}IEC 61241 2 1 for 
both dust clouds and layer thickness of up to 5 m m for type of protection "to", practice A and 
aliother types ()f protection, and)2,~mm for type ofprotE?ction "to" practice B, F'Of{gi'OUp I 
applications, tti~surfaGetempe'rpxureshall belimitedJo150laC. 

For installations where the layer thickness is greater than the values given above, the 
maximum surface temperature shall be determined with particular reference to the layer 
thickness and all the characteristics of the material(s) being used, Examples of excessively 
thick dust layers can be found in Annex G, 

5.6.3.1 Temperature limitations because of the presence of dust clouds 

The maximum surface temperature of the eEJui~rnentapparatl:ls shall not exceed two-thirds of 
the minimum ignition temperature in degrees Celsius of the dust/air mixture concerned: 

where T CL is the minimum ignition temperature of the cloud of dust 
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5.6.3.2 Temperature limitation because of presence of dust layers 

5.6.3.2.1 Enclosures for practice A and all other el:t!l!J?Ill'~ntapparat-IJS. for dust layers 

Up to 5 mm thickness: 

The maximum surface temperature of the eg~Jpmebtapparatbls when tested in the dust­
free test method in 23.4.4.1 of AS1N~S.;S''tg41~OIEC 61241 0 shall not exceed a value of 
75°C below the minimum ignition temperature for the 5 mm layer thickness of the dust 
concerned: 

where T5 mm is the minimum ignition temperature of 5 mm layer of dust. 

Above 5 mm up to 50. mm thickness: 

Where therei~a'possibility that dust layers in excess of 5 mm may be formed on 
practice A ~qlJ;iPIll~o1apparatus, the maximum permissible surface temperature shall be 
reduced. For guidance, examples of the reduction in maximum permissible surface 
temperature of ~quIRInentapparatus used in the presence of dust having minimum 
ignition temperatures in excess of 250°C for a 5 mm layer are shown in the graph 
below (Figure 1) for increasing depth of layers. 

For dust layers above 50. mm, see 5.6.3.3 

NOTE Before applying the information in this graph, reference should be made to IEC 61241-2-1. 
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Figure 1 - Correlation between the maximum permissible surface temperature 
and depth of dust layers 
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Laboratory verification shall be carried out for gguipm~ntapparatus where the ignition 
temperature of a 5 mm layer is below 250 DC, or where there is any doubt concerning the 
application of the graph, See 5.6.3.3. 

5.6.3.2.2 Enclosures for practice B only ~gQlpmentapparatus for dust layers up to 
12,5 mm thickness 

The maximum surface temperature of the equrpm~n'tapparatu6 shall not exceed a value of 
25°C below the minimum ignition temperature for the 12,5 mm layer thickness of the dust 
concerned w~(;!n t~e~~Ei~mef1fapparatus is tested according to the dust layer test method in 
8.2.2,2 of ;t\S/NZ$ 6'1~4'r;'fIEC 61241 1 

where 1'12,5 mm is the ignition temperature of the 12,5 mm layer of dust. 

NOTE Tmax obtained from this subclause and Tmax from 5.6.3,2,1 are considered to offer equivalent safety, 

5.6.3.3 Unavoidable dust layers 

Where it cannot be avoided that a dustlayer forms around the sides and bottom of an 
equipmentapparatus, or where the equipmentapparatus is totally submerged in dust, because 
of the insulation effect a much lower surface temperature may be necessary. This special 
requirement can be met by a system of power limitation,withof\Aiith9ut inherent temperature 
control, which shall be determined in accordance with AS/NZ$6J~241:0IEC 91241 O. 

For installations where thelay~r depth is greater than 50 mm for enclosures subject to 
practice A and all other equjpm~btapparatus, or 12,5 mm for enclosures subject to practice B 
only, the maximum surface temperature of the equipmehhpparatus may be marked with the 
maximum surface temperature TL as reference to the permitted layer depth, Where the 

eqi:Jjpn1~ntapparatus is marked 1'L for a layer depth, the ignition temperature of the 

combustible dust, at layer depth L, shall be applied in place of 1'5 mm' The maximum surface 
temperature of the equiPIllE:'lritapparatbls TL shall be at least 75°C lower than the ignition 
temperature of the combustible dust, at layer depth L Examples of excessively thick dust 
layers can be found in Annex G, 

5.6.3.4 Maximum permissible surface temperature 

The lowest of the values obtained in 5.6.3,2 and 5.6.3.2.1 for practice A and in 5,6,3.2 and 
5,6,3.2,2 for practice B, will determine the maximum surface temperature of the 
eq:OJprnentapparatus to be used, 

If the ~quipmentapparatus is to be used in conditions covered by 5,6.3.3, then these lower 
values shall be applied, 

5.7 Selection of radiating equipment for dust 

For equipment radiating in the optical spectral range that is to be installed in the hazardous 
area, all relevant requirements of this Standard, including this clause, shall be applied. 

For equipment installed outside, but radiating into the hazardous area, only the requirements 
of this subclause shall be applied, 

5.7.1 Ignition process 

Radiation in the optical spectral range, especially in the case of focusing, can become a 
source of ignition for dust clouds or dust layers. 

COPYRIGHT 



29 

Sunlight, for example, may initiate an ignition if objects concentrate the radiation (for 
example, concave mirror, lenses, etc.). 

The radiation from high intensity light sources, e.g. photo flash lamps is, in certain circum­
stances, so greatly absorbed by dust particles, that these particles become an jgnition source 
for dust clouds or for dust layers. 

In the case of laser radiation (for example, signalling, telemeters, surveying, range-finders) 
the energy or power density even of the unfocused beam at long distances may be so great 
that ignition is possible. Here, too, the heating is mainly caused by the effect of the laser 
beam on dust layers or by absorption on dust particles in the atmosphere. Particularly intense 
focusing may cause temperatures far in excess of 1 000 °C at the focal point. 

Consideration shall be given to the possibility that the equipment itself producing the radiation 
(for example, lamps, electric arcs, lasers, etc.) may be an ignition source. 

5.7.2 Safety measures in Zone 20 or 21 

Radiation-generating electrical equipment, if tested and certified in accordance with the 
requirements for Zone 20 or 21, may be used. Independently of this fact, it shall be ensured 
that irradiation power or irradiation that may penetrate into or occur in Zone 20 or 21, even in 
the case of rare disturbances in the entire part of the radiation process proceeding in Zone 20 
or 21, and at any point in the radiation cross-section, shall not exceed the following values: 

5 mW/mm2 or 35 mW for continuous wave lasers and other continuous wave sources; 
and 

0,1 mJ/mm 2 for pulse lasers or pulse light sources with pulse intervals of at least 5 s. 

Radiation sources with pulse intervals of less than 5 s are regarded as continuous light 
sources in this respect. 

5.7.3 Safety measures in Zone 22 

Equipment generating radiation may be used. The irradiation intensity or irradiation shall not 
exceed 10 mW/mm2 or 35 mW continuous and 0,5 mJ/mm2 for pulse in normal operation. 

5.8 Selection of ultrasonic equipment for dust 

For equipment installed outside, but radiating into, the hazardous area, only the requirements 
of this subclause shall be applied. 

For ultrasonic transmitting equipment that is to be installed in the hazardous area, all relevant 
requirements of this Standard, including those of this subclause, shall be applied. 

5.8.1 Ignition process 

When ultrasonics are applied, large proportions of the energy released by the sound 
transducer are absorbed by solid or liquid materials. Heating can occur in the material 
affected and, in extreme cases, may heat the material beyond the minimum ignition 
temperature. 

5.8.2 Safety measures 

The following remarks refer solely to the ignition hazard produced by sonic power. I n terms of 
safety, it shall be considered, amongst other things, that electric charges shall have been 
safely eliminated from the piezo-ceramics (frequently used as transducers in ultrasonic 
equipment) by means of suitable circuit elements. 
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5.8.2.1 Safety measures in Zone 20 or 21 

In Zone 20 or 21, ultrasonics may be used only when the working method is recognized as 
perfectly suitable for use in this Zone by reason of the low sonic power available, which shall 
not exceed a power density in the sound field of 0,1 W/cm 2 and a frequency of 10 MHz for 
continuous sources and 2 mJ/cm2 for pulse sources. The average power density shall not 
exceed 0,1 W/cm 2 

NOTE Zones are used here and not EPLs as the ignition process- is dependant on the dust density. The likelihood 
of dust of sufficient density is higher in~ones 20 and21. 

5.8.2.2 Safety measures in Zone 22 

In Zone 22, in the case of working processes using the usual ultrasonic devices (for example, 
ultrasonic therapy appliances, diagnostic appliances and impulse chip testing devices), no 
special safety measures against ignition hazards due to the use of ultrasonics themselves are 
necessary, provided the power density in the sound field generated does not exceed 
0,1 W/cm2 and an installed frequency of 10 MHz. 

5.9 External influences 

Electrical equipment shall be selected and/or installed so that it is protected against external 
influences which could adversely affect the explosion protection (e.g. pressure conditions, 
chemical, mechanical, vibrational, thermal, electrical, humidity, corrosion). External influences 
shall be identified as part of the installation design and selection of equipment for the 
installation and measures applied for control shall be documented and included in the 
verification dossier. 

NOTE 1 Attention is drawn to the risks that can arise when equipment is subject to prolonged humidity and wide 
temperature variations. Under such conditions, the equipment should be provided with suitable devices to ensure 
satisfactory prevention or draining of condensate. 

NOtE 2 Where the manufacturer-has te~fed thf3 enclosure toahigherdegree of ingress protection (IP)than 
req uiredby the type ofprotectioD,Jperhaps, to make it suitable for an adVf3/srynVironnleflt), the I Prating of..the 
enclosure should be maintained to the.,IP rating reg'!iremrptcpf theJo9~tion or thaLrequiredby, the type of 
protection,whichevef!s the higher. Where thf31P rating aSSignee to the,equipment is no! maintained, this should 
beidentified·in the verification dossier:' . 

Precautions shall be taken, without affecting designed ventilation conditions, to prevent 
foreign bodies falling vertically into the ventilation openings of vertical rotating electrical 
machines. 

The integrity of electrical equipment may be affected if it is operated under temperature or 
pressure conditions outside those for which the equipment has been constructed. In these 
circumstances, further advice shall be sought (see also 5.6). 

Where carlnedplJmps, proces~Gonnectionsfor flow., pressure qc analysis measurements; 
equipmentusinRflammGible gas iR.lieu8tinstrument21ir, or theh~edependlJpon a single seal, 
diaphragm or tube to pr~yent pr6c~ss fl~ids Jromientering thewir,ing system, an additional 
seal or barrier shall be provided,in the wiring system with an adequate drain between the 
seals .or ba(riers so that the occurr,ence otanyleaks will become apparent. 

NOTE 32. Attention is drawn to the risks that can arise when process fluids become introduced into eqUipment, 
(e.g. pressure switches or canned electric motor pumps). Under fault conditions, (e.g. a diaphragm or can failure), 
the fluid may be released inside the equipment under considerable pressure which may cause any or all of the 
following to occur: 

rupture of the equipment enclosure; 

risk of immediate ignition; 

transmission of the fluid along the inside of the cable or conduit. 

Such equipment should be selected so that process fluid containment is reliably separated from the electrical 
equipment (e.g. by use of a primary seal for the main process interface and a secondary seal internal to the 
equipment in case of primary seal failure). Where this is not achieved, the equipment could&OOuJ.G be vented (via a 
suitably explosion protected vent, drain or breather) and/or the wiring system shouldsJ:lal.l. be sealed to prevent the 
transmission of any fluid. Failure of the primary seal should also be annunciated e.g. by visible leak, self-revealing 
failure of the equipment, audible sound or electronic detection. 
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Potential wiring system sealing methods include; the use of a special sealing jOint or, a cable gland incorporating a 
seal around the individual conductors or, a length of mineral-insulated metal-sheathed (MIMS) cable or an 'epoxy' 
joint should be introduced into the cable run, It should be noted that the application of a cable sealing device may 
only mitigate the rate of vapour transmission and additional attenuation measures may be necessary, Venting 
systems should be arranged so that the occurrence of any leaks will become apparent. 

In the absence of IEC standards on process sealing for electrical equipment, national or other applicable standards 
such as IEC 61010-1 should be followed, IEC 61010-1 includes some information relative to process connections, 

NOTE 3 \/IIhere the Fl'laRl1factl1rer has tested the eRclesure \0 a hi9her degree ef iR9ress pretectieR (IP) than 
re<1l1ired By the type ef protectieR (perhaps te Fl'lai<e it sl1itaele fer aA ad"erS€HffiVireAFl'leRt), the IP ratiR9 ef IRe 
eRclesl1re shou.!GI be Fl'laiRtaiRsd te tRe IP ratiR9 re<1b1ireFl'leAt ef the lecatioR er tRat re<1b1ireg By the type ef 
protectioR "'RicRe"er is IRe RigRer. IMRere IRe IP raliAg assigRea to IRe e<1b1ipFl'leAt is Ret Fl'laiRtaiReG, tRis sheulG be 
iaeRtifiea iR IRe "efificatieR dessier. 

5.10 Light metals as construction materials 

Particular consideration shall be given to the location of items that incorporate light metals in 
the external construction as it has been well established that such materials give rise to 
sparking that is incendive under conditions of frictional contact 

5.10.1 Gas or vapour 

Installation materials (e,g, cable trays, mounting plates, weather protection) shall not contain 
by mass more than: 

.. for locations requiring EPL 'Ga' or G()~p'l 

10 % in total of aluminium, magnesium, titanium and zirconium, or 

7,5 % in total of magnesium, titanium and zirconium; 

• for locations requiring EPL 'Gb' 

7,5 % magnesium and titanium; 

• for locations requiring EPL 'Gc' 

no requirements 

NOTE The above requirements are compatible with those required by ~$mi?§:9Q(r79:QIEC 99979-9 for 
equipment. 

5.10.2 Dust 

See Anne,»"Gl\nnex H, 

5.11 Transportable, portable and personal equipment 

5.11.1 General 

Due to the demand of the application and enhanced flexibility for use, transportable, portable 
or personal eqUipment may be required to be used in differing areas. Equipment of a lower 
EPL shall not be taken into an area requiring a higher EPL, unless it is otherwise protected, In 
practice, however, such a limitation may be difficult to enforce particularly with portable 
equipment. It is recommended, therefore, that all equipment meet the requirements of the 
location to which the equipment will be exposed which requires the highest EPL. Similarly, the 
equipment group and temperature classification should be appropriate for all the gases, 
vapours and dusts in which the equipment may be used, Unless suitable precautions are 
taken, spare batteries shall not be taken into the hazardous area. 

5.11.2 Transportable and portable eqUipment - Gas 

Unlike equipment which is permanently installed, transportable or portable equipment may 
occupy the hazardous area on a temporary basis, Such equipment may include, for example, 
emergency generators, electrical arc welders, industrial lift (fork) trucks, air compressors, 
powered ventilation fans or blowElrs!<port~ble electricallypow~red h and-tr:,>o Is, .. certain types of 
test and inspection equipment. $~Q;qR!tl,~guipm~J1ri"~h?l1·p~mpJfwith ASll'J~§.ii+§71. 
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Equipment that may be transported or carried into a hazardous area shall be to the 
appropriate equipment protection level. Where there is a need to use transportable or portable 
equipment in a hazardous area for which the normally required EPL is not obtainable, a 
documented program for risk management shall be implemented. This program shall include 
appropriate training, procedures and controls. A safe work permit shall be issued appropriate 
to the potential ignition risk created by the use of the equipment (see Annex D). 

If plugs and sockets are present in a hazardous area, they shall be to the required EPL for the 
area. Alternately, they shall only be energized or connections made under a safe work 
procedure (see Annex D). 

5.11.3 Personal Equipment - Gas 

Items of personal equipment which are battery or solar operated are sometimes carried by 
personnel and inadvertently taken into a hazardous area. 

A basic electronic wrist watch is an example of a low voltage, electronic device which has 
been independently evaluated and found to be acceptable for use in a hazardous area under 
both historic and current EPL req uirements. 

All other personal battery or solar operated equipment (including electronic wrist watches 
incorporating a calculator) shall: 

a) conform to a recognised type of protection appropriate to EPL, gas group and temperature 
class requirements, or 

b) be subjected to risk assessment, or 

c) be taken into the hazardous area under a safe work procedure. 

NOTE An increased risk is associated with lithium batteries which may be used to power personal electronic 
equipment and their use should be assessed as described in this clause. 

5.11.4 Dust 

Ordinary industrial portable equipl"I}entapparatus should not be used in a hazardous area 
unless the specific location has been assessed to ensure that potentially combustible dust is 
absent during the period of use ("dust-free" situation). If plugs and sockets are present in a 
hazardous area, they should be suitable for I:lse in the particular EPL~ and have 
mechanical and/or electrical inter-locking to prevent an ignition source occurring during 
insertion or removal of the plug. Alternatively, they should only be energized in a "dust-free" 
situation. 

5.12 Selection of rotating electrical machines 

5.12.1 General 

Rotating electrical machines are classifieEl in accorElance with lEG 60034 1 for Ell:lty cycles 81 
to 810. 

In selecting rotating electrical machines, as a minimum, the following shall be considered: 

duty cycle 

supply voltage and frequency range 

heat transfer from driven equipment (e.g. pump) 

bearing and lubricant life 

insulation class 

typo. of starting 
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5.12.2 Motors fed from a converter supply 

Selection and installation of motors supplied at varying frequency and vOltage by a converter 
shall take into account items that may reduce the voltage at the motor terminals, Also other 
hazards shall be taken into account. 

NOTE 1 A filter at the output of the converter can cause a voltage drop at the terminals of the machine. The 
reduced voltage increases the motor current, and slip and therewith increases the temperature of the motor in the 
stator and rotor, Such temperature rise may be most notable at constant rated load conditions, 

NOTE 2 Additional information on the application of motors with a converter supply can be found in IEC/TS 
60034-17 and IEC/TS 60034-25. Major concerns include frequency spectrums of the voltage and current plus their 
additional losses, over-voltage effects, bearing currents and high frequency earthing. 

5.13 Luminaires 

Selection of luminaires shall take into account the EPLs, the Eqblipmont Grol:Jp and the 
possibility of changes of the temperature class, if lamps with different wattages can be used, 

NOTE Low-pressure sodium lamps should not be transported through a hazardous area er iAstallee aeeve a 
liazare91;1S area owing to the risk of ignition due to free sodium from a broken lamp 

5.14 Plugs and socket outlets for dust 

Plugs and socket outlets are not permitted in locations requiring EPL "Da", 

In locations requiring EPL " Db" and EPL "Dc" they shall comply with 
ASINZS61241i~.OIEC 61241 0 and the following requirements apply, 

f§r;:G~ou p .. V' i h stalla,ti9l'rs ;;(~!;-;M§;t[~H~~w£ftfif!1'~froof'f;~i!,fg i [l.~~;~·piu 9~' Cigg~;fecepta b Ie;s 's h a II 
cog,:piywith'$S 12~£lan.cI. c:o-u:nJir:s:sh i:!ltl.,eoJlJply.withr;f>{~tli30Q;~;;'J· "~i'" 
NOTE Connectors used for "Ex iD" protection are not classified as plugs and socket outlets. 

5.14.1 General 

Plugs and socket outlets shall be used in combination with a suitable form of flexible 
connection, as set out in a. 

5.14.2 Mounting 

Socket outlets shall be installed so that dust will not enter the socket outlet with or without a 
plug in place. For.Group 10, to minimize the ingress of dust in the event of a dust cap being 
accidentally left off, socket outlets shall be positioned at an angle, which is not more than 
60 degree to the vertical, and the opening facing downwards. 

5.14.3 location 

Socket outlets shall be installed in locations so that the flexible cord required shall be as short 
as possible, 

6 Protection from dangerous (incendive) sparking 

6.1 Danger from live parts 

In order to avoid the formation of sparks liable to ignite the explosive atmosphere, the 
possible inadvertent contact with bare live parts other than intrinsically safe or energy-limited 
parts shall be prevented. 

6.2 Danger from exposed and extraneous conductive parts 

The limitation of earth-fault currents (magnitude and/or duration) in frameworks or enclosures 
and the prevention of elevated potentials on equipotential bonding conductors are essential 
for safety, 
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Although it is impracticable to cover all possible systems, the following applies to electrical 
systems, other than intrinsically safe or energy-limited circuits with voltages up to 
1 000 V a.c. r.m.s.l 1 500 V d.c. 

6.2.1 TN type of system earthing 

If a type of system earthing TN is used, it shall be type TN-S (with separate neutral Nand 
protective conductor PE) in the hazardous area, i.e. the neutral and the protective conductor 
shall not be connected together, or combined in a single conductor, in the hazardous area. At 
any point of transition from TN-C to TN-S. the protective conductor shall be connected to the 
equipotential bonding system in the non-hazardous area. 

NQIEIheMENsystem commonly used in'AustniliaandNew<Zealarid is a TN-S s,!:stern. 

6.2.2 TT type of system earthing 

If a type of system earthing TT (separate earths for power system and exposed conductive 
parts) is used, then it shall be protected by a residual current device. 

NOTE Where the earth resistivity is high, such a system may not be acceptable. 

6.2.3 IT type of system earthing 

If a type system earthing IT (neutral isolated from earth or earthed through an sufficiently high 
impedance) is used, an insulation monitoring device shall be provided to indicate the first 
earth fault. 

NOTE 1 If the first fault is not removed, a subsequent fault on the same phase will not be detected, possibly 
leading to a dangerous situation. 

NOTE 2 Local bonding, known as supplementary equipotential bonding, may be necessary (see lEG 60364-4-41). 

6.2.4 SElV and PElV systems 

Safety extra low \,()Itag~~y~~ems {~ELV) shall ge in,3ccordance vlith 414 of lEG 60364 4 41. 
Live parts of safety~extralo:w. volt~ge (SELV)systern circuits shall not be connected to earth, 
or to live parts or to protective conductors forming part of other circuits. Any exposed 
conductive parts may be unearthed or earthed (for example for electro-magnetic 
compatibility). 

Protective extra 10.\N 'Joltage&---:,yst~!ll~. (~EbV) shall. be in accordance '.'lith 414 of 
lEG 60364 4 41. Prote:ctiYe:<e)(tra)Qw::;voJtqge. IPELV) system circuits are earthed Any 
exposed conductive parts QU::.El..Vsystems shall be connected to a common earthing (and 
potential equalization) system. 

Safety isolating transformers for SELV and PELV shall Ide in accordance with lEG 61558 2 6. 

6.2.5 Electrical separation 

Electrical separation shall be in accordance with 8S/NZS~3·Qb0.413 of lEG 6QJ64 4 41 for the 
sUJ3J3ly of only one item of eqldipment. 

6.2.6 Above hazardous areas 

Equipment that may produce hot particles or hot surfaces located less than 3,5 m above a 
hazardous area shall be either totally enclosed or provided with suitable guards or screens, to 
prevent any ignition sources falling into the hazardous area. 

NOTE Such items may include: 

fuses that may produce arcs, sparks or hot particles; 

switches that may produce arcs, sparks or hot particles; 

motors or generators that have sliding contacts or brushes; 

heaters, heating elements or other equipment that may produce arcs, sparks or hot particles; 
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auxiliary equipment such as ballasts, capacitors and starting switches for all types of discharge 
luminaires. 

all lamps. 

Low pressure sodium vapour discharge lamps shall not be installed above a hazardous area. 

6.3 Potential equalization 

6.3.1 General 

Potential equalization is required for installations in hazardous areas. For TN, TT and IT 
systems, all exposed and extraneous conductive parts shall be connected to the equipotential 
bonding system. The bonding system may include protective conductors, metal conduits, 
metal cable sheaths, steel wire armouring and metallic parts of structures, but shall not 
include neutral conductors. Connections shall be secure against self loosening and shall 
minimise the risk of corrosion which may reduce the effectiveness of connection. 

If the armour or screens of cables are only earthed outside the hazardous area (e.g. in the 
control room) then this point of earthing shall be included in the potential equalization system 
of the hazardous area. 

NOTE If the armour is earthed only outside of the hazardous area in TN system there is a possibility, that 
dangerous sparks may be created at the ending of the armour in hazardous area, therefore this armour or screen 
should be treated like unused cores (see 9.6.3). 

Exposed conductive parts need not be separately connected to the equipotential bonding 
system if they are firmly secured to and are in conductive contact with structural parts or 
piping which are connected to the eqUipotential bonding system. Extraneous conductive parts 
which are not part of the structure or of the electrical installation, for example frames of doors 
or windows, need not be connected to the equipotential bonding system, if there is no danger 
of voltage displacement. 

Cagle glands 'NhicR incorf}orate clam~ing devices which clamf} the braiding or armol:lr of the 
cable can be I:Ised to f}rovide eElblipotential bonding. 

For additional information see 411.3 of lEG 60364 4 41. 

Metallic enclosures of intrinsically safe or energy-limited e~o'ipmentaf}paratblsneed not be 
connected to the equipotential bonding system, unless required by the equiprnen!af}paratbls 
documentation or to prevent accumulation of static charge. 

Installations with cathodic protection shall not be connected to the~guipotenl!~L?~nding 
syste~~ nles?thesyste~is .. s8~~i!ically designecJ for t~,i~pu ~po~e~nJIlls'\JI~!e~Qr g~bm:t:Ii.cally 
i~91~~~.a facilities··such;,?ca~j7;q·r~§;,!£.tf pr ipeU,ne§':are $~J~c . lp inc;tl;{ hig~ 
~()Jt~ge.c!'tar hictr's5a" . . '~g;,i,Js rov~9!ha.()lytic 
s'Nitcn~$, po'cell prnen.; ............ ct~(jt~'BrpteEtf;d 
Sl~~st~r~~,,! >.9 9I;cQtilfEl( ~~r,t9 ill g~c~ster11s by 
\~~~;wlr;ci~9':,§ . c .......... ~~I~ct ... c. ....... Qc;$tr(fctu rl9(,~n~'other«tidnai!Jg,Qr 
e~rtt1i~!isY$t~.ms shalLpl9pr.ov 

Nofg:.·1.iso 1.~~19.n.QJElfect~(;a;IJec(orr?ifl.enf!!1<1;r'~~·~ClGhlel!:,~p~Ytb~.,u se ;~t'ft1.s~.I.atlAg'a4~~I().rs\ ·.r'{6rt~con d uGtiv~glCJ rid 
plates; nOJ):~metailic cabr!,'!:glan~s; illi!iuf(jtiAg jOint~.gt·Q~h~[~lIitibJefitt!ngs{on{j~eof apPXQvetfpot;arLsjngcelJs; 

NOTE 2 Potential equalization between vehicles and fixed installations may require special arrangements, for 
example where insulated flanges are used to connect pipelines. 
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6.3.2 Temporary bonding 

Temporary bonding includes earth connections that are made to moveable items such as 
drums, vehicles and portable equipment for control of static electricity or potential 
equalisation. 

It is recommended that the final connection of a temporary bonding connection should be 
made either: 

a) in a non-hazardous area; or 

b) using a connection that meets the EPL requirements of the location; or 

c) using a documented procedure which reduces the risk of sparking to an acceptable level. 

6.3.2.1 Gas 

For temporary bonding the resistance between metallic parts shall be less than 1 MO. 
Conductors and connections shall be durable, flexible and of sufficient mechanical strength to 
withstand in-service movement. 

NOTE In tAe absence of lEG standards AatioAal or etAer staAdards sAe~ld be felle"'ed. 

6.3.2.2 Dust 

for temperary bending, the resistance I:letween metallic parts can I:le greater than that 
cerresponding te a cress sectienal area ef 10 mm2 of copper. 

NOTE Examples of temporary bonding include that made to a portable drum or a vehicle. 

6.4 Static electricity 

:$JaHc; elebtrj~al;;~charcge$; r:ilay~~~0t;{[n leve'l~i~5at.~J~,~uj(Lb~"li~?~mtive:$tafiG;Gb~rges 
m~y:~be ca ~:s?q0/~YE$u qh' ;~l"!1ec~)~11 ism,;........ ,." iqti~n!;;~2r· .!U~9~~["lile n t·" Or;f) . .Qt1;CQ~d\.JqJi ng m <3!~ri~ 1;5 
(p4.eb~S.pl.~stics C~~DiR'~'per};;().t~a~e~~~~;Uqu icl.$·floWjl}g~tftt?~gh pip~1 ine~; ":a~ur~s, s~aTF?b~ 
tak~l1~o~ontrol st:a~ic5~leGJr·iCifyan~.y~~j~us~ppr0ao~~§~flj13y' .. ;be;iadopt . ,';: aE>,90raiQ9:~to;~he 
particul<l:~:."fondili .. ~~~r~()nsi<:l~(~tj~j:t.~~t~i}.~d rec;Qmm~n..aati(}ns.for .th~;g:ontroJtqfti.~.Is~. 
due to:\S.ta~~ elecar"ij§iY::~J1.inA$lNZS;ilQ2.(:r:\ ' 

6.4.1 Gas 

In the design of electrical installations, steps shall be taken to reduce to a safe level the 
effects of static electricity. 

NOTE Detailed information dealingwith diameter or width of long parts and limitation of thickness of non·metallic 
layers can be found in 7.4 of AS/NZS(39tJ7g;OIEiC 60079 0 . 

Cables are exempted from this clause. 

The risk of incendive sparking from non-metallic installation materials (e.g. plastic covered 
cable trays, plastic mounting plates, plastiC weather protection) shall be controlled by: 

a) suitable selection of the material so that the insulation resistance of the item does not 
exceed 1 GIl; or 

b) limitation of the surface area of non-metallic parts as shown in Table 5. The surface 
area is defined as follows: 

for sheet materials, the area exposed (chargeable); 

for curved objects, the area shall be the projection of the object giving the 
maximum area; 

for individual non-metallic parts, the area shall be evaluated independently if they 
are separated by conductive earthed frames. 

COPYRIGHT 



37 

Table 5 - limitations of areas 

--, 
Maximum surface area, mm' 

EPL requirement of I 
Group IIA location Group liB location Group lie location location 

'Ga' 5000 2500 400 

'Gb' 10000 10 000 2000 
I 

'Gc' 10 000 10000 2000 

NOTE The values for surface area can be increased by a factor of four if the exposed area of non-metallic 
material is surrounded by conductive earthed frames. 

6.4.2 Dust 

Equipment of plastic material shall be so designed that under normal conditions of use, 
danger of ignition due to propagating brush discharges is avoided, This can be achieved by 
not using plastic, which is covering a conductive material. If however the plastic is covering a 
conductive material the plastic shall have one or more of the following characteristics: 

a) surface resistance :s; 109 tested according to AS/Nt::; ~q9c~';9.1EC 60079 0; 

b) a breakdown voltage 4 kV (measured across the thickness of the insulating material 
according to the method described in IEC 60243-1); 

c) a thickness;::: 8 mm of the external insulation on metal parts. 

NOTE External insulation of 8 mm and greater on metal parts such as measurement probes or similar 
components make propagating brush discharges unlikely to occur. When evaluating the minimum thickness of the 
insulation to be used or specified it is necessary to allow for any expected wear under normal usage, 

d) ~y ,.Iimitation ,of the transferred Charge using the test method described in 
A'S/NZ.S"f)OOniLQIEC 60079 0; 

e) by the inability to store a dangerous cb,<:,lfget>Y measLJrement of capacitance when tested 
in accordance with the test method in 1X:§1~:~S.\~Q079.0IEC 60079 O. 

6.5 lightning protection 

I rlc~.h e q,~~rgh2::qf]~I~ctr.ica C" . 
ef!~cts itl ighl(ltij~~ c:' ,. 
described·in A$7N0S~17~e~~di]i:L 

aY9clayse 12.3 gives details of lightning protection requirements for Ex 'ia' apparatus 
installed in locations requiring EPL 'Ga'. 

6.6 Electromagnetic radiation 

In the deSign of electrical installations, steps shall be taken to reduce to a safe level the 
effects of electromagnetic radiation (see l\SIMr.S~QQ~?9;QIEC 60079 0), 

tt m J·N)eQ~9~Ssar~"i~\g~t~ke~pEiQ.i~i~;flreca uti.9n s fo(':;,j'fr1~la[Jla,tfQI~{~ i n tt\~,vici nil:VJ.S() f S!:);lJ,t'CIf;!), .•• ~)l 
~J>~lJ1ag ~~Iicrad iall(itl:~suchas. ~. equ908Y r~(Hq;{g!J<t;1;~1~alr.<tr:ansft)it!tS!rf)in 
refer~rlt~sh..9.u'Ht be ffiggeto CE I'!R504:2i7. 

6.7 Cathodically protected metallic parts 

Cathodically protected metallic parts located in hazardous areas are live extraneous 
conductive parts which shall be considered potentially dangerous (especially if equipped with 
an impressed current system) despite their low negative potential. No cathodic protection 
shall be provided for metallic parts in locations requiring EPL 'Ga' or 'Da' unless it is specially 
designed for this application. 
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The insulating elements required for the cathodic protection, for example insulating elements 
in pipes and tracks, should if possible be located outside the hazardous area. 

NOtEDetailed.9ui.del.ines~orth~ca~h~o.tca){?tecHorlOf.rDet~tsar~ d,es~fib~~i~'II ... e~y~r'ioUsp~rtsof.YA§2~32and 
1:1$ 73J1 1; W.henre:jnspe¢ting:GgthodicdirotectiOrisyst!:lrnS6§'7361~.~;guldtt~iusl?~~~ ; ._, '. . 

UG+€ IA ti:le atlseAGe af leG staAsar(is aA GatRa(iiG "retectiaA, FlatieMI er eti:1er staFidarEls sRellld tle felJowed. 

6.8 Ignition by optical radiation 

In the design of optical installations, steps shall be taken to reduce to a safe level the effects 
of radiation in accordance with AS/NZS6Q0:79.28'IEC 60079 28. For required safety measures 
concerning combustible dusts, see 5.7. 

NOTE Optical equipment in the form of lamps, lasers, LEDs, optical fibers etc. is increasingly used for 
communications, surveying, sensing and measurement. In material processing optical radiation of high irradiance is 
used. Often the installation is inside or close to explosive atmospheres and radiation from such equipment may 
pass through these atmospheres. Depending on the characteristics of the radiation it might then be able to ignite a 
surrounding explosive atmosphere The presence or absence of an additional absorber significantly influences the 
ignition. 

7 Electrical protection 

The requirements of this clause are not applicable to intrinsically safe and energy-limited 
circuits. 

7.1 General 

Wiring shall be protected against overload and from the harmful effects of short-circuits and 
earth faults. 

All electrical equipment shall be protected against the harmful effects of short-circuits and 
earth faults. 

Short-circuit and earth-fault protection devices shall be such that auto-reclosing under fault 
conditions is prevented. 

Precautions shall be taken to prevent operation of multi-phase electrical eqUipment (e.g. 
three-phase motors) where the loss of one or more phases can cause overheating to occur. In 
circumstances where automatic disconnection of the electrical equipment may introduce a 
safety risk which is more dangerous than that arising from the risk of ignition alone, a warning 
device (or devices) may be used as an alternative to automatic disconnection provided that 
operation of the warning device (or devices) is immediately apparent so that prompt remedial 
action will be taken. 

7.2 Rotating electrical machines 

Rotating electrical machinery shall additionally be protected against overload unless it can 
withstand continuously the starting current at rated voltage and frequency or, in the case of 
generators, the short-circuit current, without inadmissible heating. The overload protective 
device shall be: 

a) a current-dependent, time lag protective device monitoring all three phases, set at not 
more than the rated current of the machine, which will operate in 2 h or less at 1,20 
times the set current and will not operate within 2 h at 1,05 times the set current, or 

b) a device for direct temperature control by embedded temperature sensors, or 

c) another equivalent device. 
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7.3 Transformers 

Transformers shall additionally be protected against overload unless they can withstand 
continuously the short-circuited secondary current at rated primary voltage and frequency 
without inadmissible heating or where no overload is to be expected as a result of the 
connected loads. 

7.4 Resistance heating devices 

In addition to overcurrent protection, and in order to limit the heating effect due to abnormal 
earth-fault and earth-leakage currents, the following protection additional shall be installed: 

a) in a TT or TN type system, a residual current device (RCD) with a rated residual operating 
current not exceeding 100 mA shall be used. Preference should be given to RCDs with a 
rated residual operating current of 30 mA 

NOTE 1 A€I€litieRal iRfermatien OR Regs is §li"9R iR lEe 6100g 1. 

b) in an IT system, an insulation monitoring device shall be used to disconnect the supply 
whenever the insulation resistance is not greater than 50 .Q per volt of rated voltage. 

NOTE 1~ The above additional protection is not required if the resistance-heating device (for example an anti­
condensation heater in an electric motor) is intended to be protected by the manner in which it is installed in the 
electrical equipment. 

Resistance-heating devices shall be protected against excessive surface temperature, where 
required. Where specified, protective measures shall be applied in accordance with the 
requirements of the manufacturer and relevant documentation. Where protection is achieved 
by sensing it shall be either: 

• the temperature of the resistance heating device or, if appropriate, of its immediate 
surroundings; or 

• the surrounding temperature and one or more other parameters; or 

• two or more parameters other than the temperature. 

NOTE Examples of the parameters include: the level, flow, current, power consumption. 

Any temperature protective device, if required, shall be independent from any operating 
temperature control device and de-energize the resistance-heating device either directly or 
indirectly. Protective devices shall be manually reset only. 

8 Emergency switch-off and electrical isolation 

The requirements of this clause are not applicable to intrinsically safe and energy-limited 
circuits. 

8.1 Emergency switch-off 

For emergency purposes, at a suitable point or points outside the hazardous area, there shall 
be convenient means of switching off electrical supplies to the hazardous area. 

Electrical equipment which must continue to operate to prevent additional danger shall not be 
included in the emergency switch-off and shall be on a separate circuit(s). 

NOTE 1 The switching devices installed in the general switchgear are normally adequate with respect to 
emergency switch-off facilities. 

NOTE 2 Emergency switch off should consider isolation of all circuit power supply conductors including the 
neutral. 

NOTE 3 Suitable points for emergency switch off should be assessed relevant to the site distribution, personnel 
on site and the nature of site operations. 

COPYRIGHT 



40 

8.2 Electrical isolation 

To allow work to be carried out safely, suitable means of isolation (for example isolators, 
fuses and links) shall be provided for each circuit or group of circuits, to include all circuit 
conductors including neutral. 

Labelling shall be provided immediately adjacent to each means of isolation to permit rapid 
identification of the circuit or group of circuits thereby controlled. 

NOTE There should be effective measures or procedures to prevent the restoration of supply to the equipment 
whilst the risk of exposing unprotected live conductors to an explosive gas atmosphere continues. 

9 Wiring systems 

9.1 General 

Wiring systems shall comply fully with the relevant requirements of this clause except that 
intrinsically safe and energy-limited installations need not comply with 9~s3:3:;;:f~93:8 9.3.1 to 
~ inclusive. 

9.2 Aluminium conductors 

Where aluminium is used as the conductor material, it shall be used only with suitable 
connections and, with the exceptions of intrinsically safe and energy-limited installations, shall 
have a cross-sectional area of at least 16 mm2 

Connections shall ensure that the required creepage and clearance distances will not be 
reduced by the additional means which are required for connecting aluminium conductors. 

NOTE 1 Minimum creepage and clearance distances may be determined by the VOltage level and/or the 
requirements of the type of protection. 

NOTE 2 Precautions against electrolytic corrosion should be considered. 

9.3 Cables 

Cables 'Nith 1m\' tensile strength sheaths (commonly known as 'easy tear' cables) shall not be 
useEl in hazaraous areas unless installea in conauit. 

9.3.1 Cables for fixed wiriRg 

Cables usea for fixed wiring in hazardous areas shall De appropriate for the ambient 
comlitions in service. Cables shall be: 

a) sheathed ',tiith thermoplastic, thermosetting, or elastomeric material. They shall be 
circular, compact, have extruded Dedding and fillers, if any, shall be non hygroscopic, or 

b) mineral insulated metal sheathed, or 

c) special, e.g. flat cables '."lith appropriate cable glanEls. 

9:3 .. 1". Spe~ific;I1!!!~odsnotper~1!~~d 

9:3.1:1 In.haza\rdti~~ar~a~ 
ThefollQWihg wirig~~Yr§lteDJSShaltnot be i!'}$tiHled ifl./1a~~an:lo(ls ;:,"eO",:.,,,· 

~~.~~. cohdJ~f~fS'.:· 
op~nWirln~: 
Earth 
Insulation. 

BU5way sy$t~flis,.:::· 
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NOTE 1 - Where enclosures are likely to be subjected to large variations in ambient and/or service temperature 
conditions, a 'pumping' action can transfer the fluids from the hazardous atmosphere through cables which are not 
substantially compact. Similarly cables with non filled interstices or with hygroscopic fillers (eg. fibre fillers). may 
transmit flammable fluids through the interstitial spaces of the cable under capillary or hygroscopic action with 
sufficient partial pressure to exit the cable termination at the extremities of the cable. Particular caution is drawn to 
the use of electro-pneumatic transducers and the like which employ natural gas as their pneumatic medium. When 
such cables link between a hazardous and non-hazardous area this may result in a flammable atmosphere being 
transported to the inside of. for example, control room equipment. The situation is likely to be most acute with 
equipment installed in a Zone 0 or Zone 1 location (where the presence of a hazardous atmosphere has a greater 
likelihood and duration). If these conditions are likely to apply, a cable sealing device (which seals between the 
inner sheath and the individual conductors) should be used. The application of a cable sealing device may only 
mitigate the rate of vapour transmission and additional attenuation measures may be necessary. 

NOT£:: 2:.TelecommlJnicationcircuil.$;,sflaIL corriiify w.itJ:j,~the requirement$~'of this in ,addition ,to any 
req u ir~n1e'nh\ 'of tfie ·.releva nt teleco mm urii catjml~ Sta nd a rd"s. '. " 

e) 
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Cables supplying transportable and portable equipment 

Transportable and portable electrical equipment shall have cables with a heavy 
polychloroprene or other equivalent synthetic elastomeric sheath, cables with a heavy tough 
rubber sheath, or cables having an equally robust construction. The conductors shall be 
stranded and shall have a minimum cross-sectional area of 1,0 mm2. If a protective earthing 
(PE) conductor is necessary, it shall be separately insulated in a manner similar to the other 
conductors and shall be incorporated within the supply cable sheath. 

If, for transportable and portable electrical equipment, a metallic flexible armour or screen is 
incorporated in the cable, this shall not be used as the only protective conductor. The cable 
shall be suitable for the circuit protective arrangements, e.g. where earth monitoring is used, 
the necessary number of conductors shall be included. Where the equipment needs to be 
earthed, the cable may include an earthed flexible metallic screen in addition to the PE 
conductor. 

Portable electrical eqUipment with rated voltage not exceeding 250 V to earth and with rated 
current not exceeding 6 A may have cables 

with an ordinary polychloroprene or other equivalent synthetic elastomeric sheath, 

with an ordinary tough rubber sheath, or 

with an equally robust construction. 

These cables are not admissible for portable electrical equipment exposed to heavy 
mechanical stresses, for example hand-lamps, foot-switches, barrel pumps, etc. 

Flexible connections for c;jl:lst 

For terminal connections to fixed equipment that may be required from time to time to be 
moved a small distance (e.g. motors on slide rails), cables should be arranged to permit the 
necessary movement without detriment to the cable. Either this, or one of the types of cables 
suitable for use with transportable equipment may be used. Suitably protected terminal boxes 
for the junction with the fixed wiring and the wiring to the equipment shall be provided where 
the fixed wiring is not itself of a type suitable to permit the necessary movement. If flexible 
metallic tubing is used, it and its fittings shall be so constructed that damage to the cable 
consequent upon its use is avoided. Adequate earthing or bonding should be maintained; the 
flexible tubing should not be the sole means of earthing. The flexible tubing shall ee 
imf')ervious to dust alldits use s~.~II~?timpair th~i~tE:l~fityof th~enc;lo~~re of the equipment 
to which it is joined. For$roup IU;th~:{ffexib+etut{iJl:9~Aall:Oein1peJ\,Iiqu§~ctp0i:lust; 

9.3.5th3-A Flexible cables 

Flexible cables in hazardous areas shall be selected from the following: 

• ordinary tough rubber sheathed; 

• ordinary polychloroprene sheathed; 

• heavy tough rubber sheathed; 

• heavy polychloroprene sheathed; 

• plastic inSUlated and of equally robust construction to heavy tough rubber sheathed 
flexible cables. 

~IOTE IR IRe ai:lseRGe ecf lEe Gaele slaReares, referSRGS sfc1ellle ee maee Ie RatieRal SF ether staReares. 
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fle}«ibl~:9Qrd~ •.•.•.. or .···c~5res.4:ha:t"ctl~e •. art,,!!. 
eqll ipf'rl.~ nt .jn~!~ d i oJr '. the~~b lei~:GOmpU c. " 

explosiim.,.protedionponcerned ...•. 

Non-sheathed single cores 
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1~7,.~s aPRr()pria(~,.;~t~~tf()r 
rjcaJ;-;~q u i prt:Yent, pr()yi~Elg_·.suc~ 

PJ.:la!~~· StandaEg-fo(J6e fYPEl" of 

Non-sheathed single cores shall not be used for live conductors, unless they are installed 
inside switchboards, enclosures or conduit systems. 

Overhead lines 

Where overhead wiring with uninsulated conductors provides power or communications 
services to equipment in a hazardous area, it shall be terminated in a non-hazardous area 
and the service continued into the hazardous area with cable or conduit. 

r;IOH: UninswlateEi GaREiWGtars shal,lIEi Rat be installeEi abe"e l:lazarEiells areas. IIRiRsbllateEi GeAgblGters iRGIl,lge 
itemS-SI,IGi:l as l3artially ~flSl,llateg GFaRe sanG-tlctar rail systems aRg 19'1' aRe extra lav' "alta~e traGi' systems. 

Avoidance of damage 

Cable systems and accessories should be installed, so far as is practicable, in pOSitions that 
will prevent them being exposed to mechanical damage, to corrosion or chemical influences 
(for example solvents), to the effects of heat and to the effects of UV radiation (but see also 
12.2.2.5 for intrinsically safe circuits). 
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Where exposure of this nature is unavoidable, protective measures, such as installation in 
conduit, shall be taken or appropriate cables selected (for example, to minimize the risk of 
mechanical damage, armoured, screened, seamless aluminium sheathed, mineral-insulated 
metal sheathed or semi-rigid sheathed cables could be used). 

Where cables are subject to vibration, they shall be designed to withstand that vibration 
without damage. 

NOTE 1 Precautions should be taken to prevent damage to the sheathing or insulating materials of cables when 
they are to be installed at temperatures below -5 "C. 

NOTE 2 Where cables are secured to equipment or cable trays the bend radius on the cable should be in 
compliance with the cable manufacturers data or be at least 8 times the cable diameter to prevent damage to the 
cable. The bend radius of the cable should start at least 25 mm from the end of the cable gland. 

Cable surface temperature 

The surface temperature of cables shall not exceed the temperature class for the installation. 

NOTE Where cables are identified as having a high operating temperature (for example 105 ec), this temperature 
relates to the copper temperature of the cable and not the cable sheath. Due to heat losses, it is unlikely that cable 
temperature will exceed T6. When high temperature cables are required, this information will be included in the 
certificate for the equipment or in the manufacturer's recommendations 

9.3.119-.-3.9- Flame propagation 

Cables for fixed wiring external to equipment shall have flame propagation characteristics 
which enable them to withstand the tests according to IEC 60332-1 unless they are laid in 
earth, in sand-filled trenches/ducts or are otherwise protected against flame propagation. 

NOTE 1 IEC 60332-1-2 specifies the use of a 1 kW pre-mixed flame and is for general use, except that the 
procedure specified may not be suitable for the testing of small single insulated conductors or cables of less than 
0,5 mm' total cross-section because the conductor melts before the test is completed, or for the testing of small 
optical fibre cables because the cable is broken before the test is completed. In these cases, the procedure given 
in IEC 60332-2-2 is recommended. 

NOTE 2 Since the use of insulated conductor or cable which retards flame propagation and complies with the 
recommended requirements of IEC 60332-1-2 is not sufficient by itself to prevent propagation of fire under all 
conditions of installation, it is recommended that wherever the risk of propagation is high, for example in long 
vertical runs of bunches of cables, special installation precautions should also be taken. It cannot be assumed that 
because the sample of cable complies with the performance requirements recommended in IEC 60332-1-2, that a 
bunch of cables will behave in a similar manner. In such situations verification is possible by testing for vertical 
flame spread of vertically-mounted bunched wires or cables in accordance with IEC 60332-3 series. 

9.3.129.3.1-() Connections of cables to equipment 

The connection of 9Cl~le~ to the electrical e9.~"iE~ent S:hall b~;;effectE:!~bYrD~aASofrcable 
glan<;l!5'apPfoprlafe ]Q,;tl'l.~type;()f cable, us~Bc'i.an(ij~~all maint~ir1 the~xplosion protection 
integrity of the relevant type of protection. ThezgJ<:inds,'§t;fall comRlywith Table~8: 

)(Vh ~~~.: thethre a d e9;~Iltry_ Qr~()le 
adaJH~r cOlllplying ~ifn;Jat)Jeg{§5?aH be::fitted. 

Hl';::~T{}f'l[fle cable-giang, 
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VVhere the certificate for the cagle gland has an 'X' marking, this cable gland shall ge only 
used for fixed installations. If an additional clamping is required to prevent pulling and twisting 
of the cable transmitting the forces to the conductor terminations inside the enclosure, a 
clamp shall be provided and placed '/lithin 300 mm of the end of the cable glaREl. 

VlJhere the equipment is portable only glands without 'X' marking shall be I;lsed. 

Cable glands and/or cables shall be selected to reduce the effects of 'coldflow characteristic' 
of the cable. 

NOTE 1 Cables employ materials which may exhibit 'coldflow' characteristics. 'Coldflow' in cables can be 
described as the movement of the cable sheath under the compressive forces created by the displacement of seals 
in cable glands where the compressive force applied by the seal is greater than the resistance of the cable sheath 
to deformation. Low smoke and/or fire resistant cables usually exhibit significant cold flow characteristics. Cold 
flow could give rise to a reduction in the insulation resistance of the cable and, where reasonably practical, efforts 
should be made to prevent this by selection of suitable cable glands. 

Cqble gla~d.$J bf~pking<;~;~fel11eOtsand~aaPt~[s. w.ith.·:ape';~d threads sll'all notb'eused in 
enclosureshaving'glangiglateswith untl:tr:f3adedentries/P" . 

Cagle glands 'Nith tapered threads shall not be used in enclosmes having gland plates with 
un threaded entries. 

NOTE 2 Tapered threads include NPT threads. 
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9.3.13 Non electrical entries 

For any non electrical entry (e.g. (3irlines6(fibreopticcabte) the il1tegrity of the enclosure 
shall be maintained. 

For Ex '.d' enclosures, certifiedcompoUlldfilledglandsaredeemedto be acceptable .. 

9.4 Conduit systems 

Any conduit system shall. comply with the Standards listed in Table 6.~Jational or other 
standards should be followed for conduit systems. 

NOTE IEC stamlar9s fer GeA9uit systems are GurreAtly UAger G9Asigerati9A. 

Conduit shall be provided with a conduit sealing device where it enters or leaves a hazardous 
area, to prevent the transmission of gases or liquids from the hazardous areas to non­
hazardous areas. There shall be no union, coupling or other fittings between the sealing 
device and the hazardous areas boundary. 

Conduit sealing devices shall seal around the outer sheath of the cable where the cable is 
effectively filled or around the individual conductors inside the conduit. The sealing 
mechanism shall be such that it does not shrink on setting and sealing mechanisms shall be 
impervious to, and unaffected by, chemicals found in the hazardous area. 

If required to maintain the appropriate degree of ingress protection (e.g. IP54) of the 
enclosure, conduit shall be provided with a conduit sealing device adjacent to the enclosure. 

The conduit shall be wrenchtight at all of the threaded connections. 

Where the conduit system is used as the protective earthing conductor, the threaded junction 
shall be suitable to carry the fault current which would flow when the circuit is appropriately 
protected by fuses or circuit-breakers. 

In the event that the conduit is installed in a corrosive area, the conduit material shall either 
be corrosion resistant or the conduit shall be adequately protected against corrosion. 

Combinations of metals that can lead to galvanic corrosion shall be avoided. 

Non-sheathed insulated single or multicore cables may be used in the conduits. However, 
when the conduit contains three or more cables, the total cross-sectional area of the cables, 
including insulation, shall be not more than 40 % of the cross-sectional area of the conduit. 

Long runs of wiring enclosures shall be provided with suitable draining devices to ensure 
satisfactory draining of condensate. In addition, cable insulation shall have suitable water 
resistance. 

To meet the degree of protection required by the enclosure, in addition to the use of conduit 
sealing devices, it may be necessary to seal between the conduit and the enclosure (for 
example by means of a sealing washer or non-setting grease). 

NOTE Where the conduit is the sole means of earth continuity, this sealing should not reduce the effectiveness of 
the earth path. 

Conduit used for mechanical protection only (commonly referred as 'Open' conduit systems) 
does not need to meet the requirements of this clause. However, precaution measures shall 
be applied to prevent the transfer ofGf potentially explosive atmosphere through the conduit 
'.'\lith suitable conduit sealing devices where the conduit enters or leaves a hazardous area. 

Where the threaq formofth~{~ql;lipment entryqjffers from'the thread formQftheconquit, an 
adapter complying with Table8:,shallbe fitted,: . . 
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9.5 Cable and conduit systems 

9.5.1 EPL 'Ga' 

Additional requirements for cables in an 'ia' type of protection installation are defined in 
Clause 12 Additional requi~ements for cables and conduits used with other types of 
protection according to AS1NZS60Q79Tf'gIEC 60079 26 shall comply with the relevant 
protection concepts identified in the documentation. 

9.5.2 EPL 'Oa' 

The requirements for cables for use in intrinsically safe systems are defined in 
AS/NZS.61241A1JEC6124111 

NOTE Cables in metallic conduits, and fittings for the appropriate protection technique for the area in which they 
are to be installed, are subject to approval at national level. 

9.5.3 Cable and conduit systems for EPL 'Gb', 'Gc', '~b' and '"Dc' 

Additional requirements for cable and conduit systems are given in clablses 10 to 18 for the 
appropriate type of protection. 

9.6 Installation requirements 

9.6.1 Circuits traversing a hazardous area 

Where circuits traverse a hazardous area in passing from one non-hazardous area to another, 
the wiring system in the hazardous area shall be appropriate to the EPL requirements for the 
route. 

9.6.2 Protection of stranded ends 

If multi-stranded and, in particular, fine-stranded conductors are employed, the ends shall be 
protected against separation of the strands, for example by means of cable lugs or core end 
sleeves, or by the type of terminal, but not by soldering alone. 

The creepage distances and clearances, in accordance with the type of protection of the 
equipment, shall not be reduced by the method in which the conductors are connected to the 
terminals. 

9.6.3 Unused cores 

The requirements of this clause do not apply to intrinsic safety and energy-limited circuits 
(see 12.2.2.5.3). 

The hazardous area end of each unused GOFe in FAulti Gore cablescondl.lctor shall either be 
connectedterminaied to earth or be adequately insulated by means of terminations suitable 
for the type of protection. Insulation by tape alone is not permitted. 

WheGe 6he:ondot i\,l;qgsett ciQnducto~s~~re insulated 
eartned attl1eothef.encli· 

they; shall be 

9.6.4 Unused openings 

Unused openings for cable glands or conduit entries in electrical equipment shall be closed 
with blanking elements suitable for the relevant type of protection. Blanking elements shall 
comply with f~prE(§IEC 60079 0, and be of a type that can only be removed with the aid of 
tools. 

I>IOTE f'~H blar:1i<iRQ elemer:1t lJses iR iRtriRsis safety-GH--Guits, see lEG 6Q079 11 
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9.6.5 Fortuitous contact 

Except for trace-heating, fortuitous contact between the metallic armouring/sheathing of 
cables and pipework or equipment containing flammable gases, vapours or liquids shall be 
avoided. The insulation provided by a non-metallic outer sheath on a cable will usually be 
sufficient to avoid this. 

9.6.6 Jointing 

Cable runs in hazardous areas should, where practicable, be uninterrupted. Where disconti­
nuities cannot be avoided, the joint, in addition to being mechanically, electrically and 
environmentally suitable for the situation, shall be 

• made in an enclosure with a type of protection appropriate to the EPL requirements for the 
location, or 

• providing the joint is not subject to mechanical stress, be 'epoxy' filled, compound-filled or 
sleeved with heat-shrunk tubing or cold-shrunk tubing, in accordance with the 
manufacturer's instructions. 

Conductor connections, with the exception of those in flameproof conduit systems, 
intrinsically safe circuits and energy-limited circuits, shall be made only by means of 
compression connectors, secured screw connectors, welding or brazing. Soldering is 
permissible if the conductors being connected are held together by suitable mechanical 
means and then soldered, so there is no stress on the connection. 

9.6.7 Openings in walls 

Openings in walls for cables and conduits between different hazardous areas and between 
hazardous and non-hazardous areas shall be adequately sealed, for example by means of 
sand seals or mortar sealing to maintain the area classification where relevant. 

9.6.8 Passage and collection of flammables 

Where trunking, ducts, pipes or trenches are used to accommodate cables, precautions shall 
be taken to prevent the passage of flammable gases, vapours or liquids from one area to 
another and to prevent the collection of flammable gases, vapours or liquids in trenches. 

Such precautions may involve the sealing of trunking, ducts or pipes. For trenches, adequate 
venting or sand-filling may be used. Conduits and, in special cases, cables (e.g. where there 
is a pressure differential) shall be sealed, if necessary, so as to prevent the passage of liquids 
or gases. 

9.6.9 Static build-up for dust 

Cable routing should be arranged so that the cables are not exposed to the friction effects 
and static build-up due to the passage of dust. Precautions shall be taken to prevent the 
build-up of static on surfaces of cables. 

9.6.10 Accumulation of combustible dust 

Cable routing should be arranged in such a way that the cables accumulate the minimum 
amount of dust layers whilst remaining accessible for cleaning. Where trunking, ducts or pipes 
or trenches are used to accommodate cables, precautions should be taken to prevent the 
passage or collection of combustible dusts in such places. Where layers of dust are liable to 
form on cables and impair the free circulation of air, consideration shall be given to derating 
the current-carrying capacity of the cables, especially if low minimum ignition temperature 
dusts are present. Any wiring system subject to dust layers shall comply with the temperature 
requirements of 5.6.3.4. 
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10 Additional requirements for type of protection 'd' - flameproof enclosures 

10.1 General 

Flameproof enclosures, with only an Ex component enclosure certificate (marked with a 'U'), 
shall not be installed. They shall always have an equipment certificate for the complete 
assembly. 

Alteration of the internal components of the equipment is not permitted without re-evaluation 
of the equipment because conditions may be created inadvertently which lead to pressure­
piling, change in temperature class, or other such issues that may invalidate the certificate. 

Equipment marked for a specific gas, or marked for an apparatus a:group plus a specific gas, 
and used in that specific gas atmosphere shall be installed in accordance with the 
requirements for the apparatl:ls group to which the specific gas belongs. For example, 
equipment marked 'liB + H2 ' and used in a hydrogen atmosphere shall be installed as lie 
equipment. 

10.2 Solid obstacles 

When installing equipment, care shall be exercised to prevent the flameproof flange jOint 
approaching nearer than the distance specified in Table gg. to any solid obstacle which is not 
part of the equipment, such as steelwork, walls, weather guards, mounting brackets, pipes or 
other electrical equipment, unless the equipment has been tested at a smaller distance of 
separation and has been documented. 

Table 9'& Minimum distance of obstruction from the flameproof flange joints 
related to the gas group of the hazardous area 

Gas group 
Minimum distance 

mm 

IIA 10 

liB 30 

IIC 40 

10.3 Protection of flameproof joints 

Protection against corrosion of flameproof jOints shall be maintained in accordance with 
manufacturer's documentation. The use of gaskets is only permissible when specified in 
manufacturer's documentation. 

Flameproof joints shall not be painted. 

Painting (by the user) of the enclosure after complete assembly is permitted. The application 
of grease to the flameproof joint faces will reduce, but not eliminate, the quantity of paint 
penetrating the gap. Where the manufacturer's documentation does not address joint 
protection, then only non-setting grease or anti-corrosive agents without evaporating solvents 
shall be used. 

NOTE 1 Silicone based greases are often suitable for this purpose but care needs to be taken concerning use 
with gas detectors. It cannot be too strongly emphasized that extreme care should be exercised in the selection 
and application of these substances to ensure the retention of the non-setting characteristics and to allow 
subsequent separation of the Joint surfaces. 

NOTE 2 Non-hardening grease-bearing textile tape may be employed outside of a straight flanged joint with the 
following conditions: 

where the enclosure is used in conjunction with gases allocated to group IIA, the tape should be restricted to 
one layer surrounding all parts of the flange joint with a short overlap, new tape should be applied whenever 
existing tape is disturbed; 
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where the enclosure is used in conjunction with gases allocated to group liB, the gap between the joint 
surfaces should not exceed 0,1 mm, irrespective of the flange width, The tape should be restricted to one layer 
surrounding all parts of the flange joint with a short overlap, New tape should be applied whenever existing 
tape is disturbed; 

where the enclosure is used in conjunction with gases allocated to group IIC, the tape should not be applied, 

10.4 Cable entry systems 

10.4.1 General 

It is essential that cable entry systems comply with all the reqlJirements referred to in the 
equipment standard and documentation, Cable glands shall: 

• be appropriate to the type of cable employed; 

• maintain the type of protection; and 

• be in accordance with 0 

Where cables enter into flameproof equipment via flameproof bushings through the wall of the 
enclosure which are part of the equipment (indirect entry), the parts of the bushings outside 
the flameproofenc!osure shall be protected in accordance with one of the types of protection 
listed in ASIN'Z.~()0079~OIEG @0079 0, For example, the exposed part of the bushings are 
within a terminal compartment which may either be another flameproof enclosure or will be 
protected by type of protection 'e', Where the terminal compartment is Ex 'd', then the cable 
system shall comply with 10.4.2 Where the terminal compartment is Ex 'e', then the cable 
system shall comply with 11,2, 

Where cables enter into flameproof equipment directly, the cable system shall comply with 
10.4.2, 

NOTE 1 The use of aluminium conductors in Ex 'd' flameproof enclosures should be avoided in those cases 
where a fault leading to potentially severe arcing involving the conductors may occur in the vicinity of a plain 
flanged joint. Adequate protection may be afforded by conductor and terminal insulation that prevents the 
occurrence of faults or by using enclosures with spigot or threaded joints, 

Th.{eadeQ gag~lIl,erft fO:r;;caBI!?gl~lrqs'~}}}adagterSj}¢Tt:!!aflkIQgelemeiJts,sHallbeafle'astfivejJul1 
threag;;:Flameproof cable glands, adapters or blanking elements, having parallel threads may 
be fitted with a sealing washer between the entry device and the flameproof enclosure 
providing that after the washer has been fitted, the applicable thread engagement is still 
achieved, Thread engagement shall be at least five full threads, Suitable grease may be used 
provided it is non-setting, non-metallic and non-combustible and any earthing between the 
two is maintained, 

Where taper threads are used, the connection shall be made wrench tight 

Additional holes shall not be made into flameproof enclosures, 

VVhere the threaded entry or hole size is different to that of the cable gland, a flameproof 
threaded adapter complying with lEG 60079 1 shall be fitted 'Nhich complies with thread 
engagement reqlJirements detailed above, Unused cable entries shall be sealed with a 
flameproof blanking element complying 'Nith lEG @0079 1, 

NOTE 2 Gas or vapour migration and propagation of flame may occur through the interstices between the strands 
of standard stranded conductors, or between individual cores of a cable. Special cable construction can be 
employed as means of reducing migration and preventing the propagation of flame. Examples include compacted 
strands, sealing of the individual strands, and extruded bedding, 
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10.4.2 Selection of cable glands 

The cable entry system shall comply with one of the following: 

a) cable glands in compliance with A~/N4$60(j79, 11EG 90079 1 and certified as part of 
the eqUipment when tested with a sample of the particular type of cable; 

b) , ,~I1~~Efi,~.:jiabl~.>·has ,'. the rrn op I as tic.l..t~~fiVIosetting .... e I as tom erJcinsqJa:IJ.QD>?!1;t:f'.1 s 
s~~~~a[ltj§;Ily(;ofupact;;;a nd. cjr~!lJar~ith <.~xtr~ded b~dd ir}fEa~(f fiU~r~·ttl~tare • no('1-
n~Jffo.sriopic;~ .. fl;8m·~ptoofca6Je 'g Ia,rid ,i,~ cornPliaocevv,ith ~$lNZ$600!9.1'im%'ly,:pe 

·"utUi+e,ci,~p:~9vldJrHi fhiS,il}corporatesa se!i1i~g'.'rin!iancl,is>set~cted in>acCor~an€'e'With 
f"igure2 . . . '., 

b) where a cable, in compliance 'Nith O(a) is substantially compact; a flameproof cable 
gland, in compliance '.'lith lEG 60079 1, may be utilizeE!, proviE!ing this incorporates a 
sealing ring anE! is selecteE! in accorE!ance with Figure 2. 

NOTE~VIlhen~th@(Ei"isanydo~bt a.st? the,~omBactnesSof cable; to preYent flameprClP<lg~t!~t!applY1(};4:2.d}.or 
e),'.' , , ',' 

Compliance~ith Figure 2+ is not necessary if the cable gland complies with 
ASINZiS6:PO],SJIEC 60079 1 and has been tested with a sample of specific cable to repeated 
ignitions of the flammable gas inside an enclosure and shows no ignition outside the 
enclosure, 
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No 

No 

No 
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flameproof 
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device with a 
sealing ring 

lEG 2696102 

a Internal sources of ignition include sparks or equipment temperatures occurring in normal operation which can 
cause ignition. An enclosure containing terminals only or an indirect entry enclosure (see 10.4.1) is considered not 
to constitute an internal source of ignition. 

b The term 'volume' is defined in ASn-JlS§.Q.QJ~9,Jil~G 139979 1. 

c) 

d) 

e) 

10.5 

Figure 2 - Selection chart for cable entry devices into flameproof enclosures 
for cables complying with item b) of 10.4.2 

mineral-insulated metal-sheathed cable with or without plastiC outer covering with 
appropriate flameproof cable gland complying with A$I~4§P();Q2'9.1IEC 130079 1; 

flameproof sealing device (for example a sealing chamber) specified in the equipment 
documentation or complying with mS715JZS6QQ19.11 EC 130079 1 and employing a cable 
gland appropriate to the cables used. The sealing device shall incorporate compound 
or other appropriate seals which permit stopping around individual cores. The sealing 
device shall be fitted at the point of entry of cables to the equipment; 

flameproof cable gland, specified in the equipment documentation or complying with 
AsTf\j~~$~~~g:Z:9~1IEC 130079 1 , incorporating compound filled seals or elastomeric seals 
that seal around the individual cores or other equivalent sealing arrangements; 

Conduit systems 

Flameproof sealing devices for conduit shall be: 

a) provided with the equipment and detailed in the equipment documentation; or 

b) as specified in the equipment documentation; or 

c) compliant with AS/t:Jb§J30079:.1IEC 130079 1. 
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Conduit sealing devices shall be provided, either as part of the flameproof enclosure or 
immediately or as close as practical to the entry to the flameproof enclosure using a minimum 
number of fittings. 

Conduit sealing devices, having parallel threads may be fitted with a sealing washer between 
the device and the flameproof enclosure providing that after the washer has been fitted, the 
applicable thread engagement is still achieved. Thread engagement shall be at least five full 
threads. Suitable grease may be used provided it is non-setting and any earthing between the 
two is maintained. 

NOTE 1 A conduit sealing device is considered as fitted immediately at the entry of the flameproof enclosure 
when the device is fixed to the enclosure either directly or through an accessory necessary for coupling according 
to the manufacturer's instructions. 

NOTE 2 Gas or vapour leakage and propagation of flames may occur through the interstices between the strands 
of standard stranded conductors, or between individual cores of a cable. Special constructions can be employed as 
means of reducing leakage and preventing the propagation of flames. Examples include compacted strands, 
sealing of the individual strands, and extruded bedding. 

10.6 Motors 

10.6.1 Motors with a converter supply 

Motors supplied at varying frequency and voltage by a converter supply require that either: 

a) 

b) 

the motor has been type-tested for this duty as a unit in association with the converter 
specified in the descriptive documents according to A$!::f'.jZS<60Q19.01EC 60079 0 and 
with the protective device provided, or 

the motor has not been type-tested for this duty as a unit in association with the 
converter. In this case, means (or equipment) for direct temperature control by 
embedded temperature sensors specified in the motor documentation or other effective 
measures for limiting the surface temperature of the motor housing shall be provided. 
The effectiveness of the temperature control shall take into account power, speed 
range, torque and frequency for the duty required and shall be verified and documented. 
The action of the protective device shall be to cause the motor to be electrically 
disconnected. 

NOTE 1 In some cases, the highest surface temperature occurs on the motor shaft 

NOTE 2 A current-dependent time lag protective device (in accordance with 7.2 a)) is not to be regarded as an 
'other effective measure'. 

NOTE 3 For motors with type of protection 'e' terminal boxes, when using converters with high-frequency pulses 
in the output, care should be taken to ensure that any overvoltage spikes and higher temperatures which may be 
produced in the terminal box are taken into consideration. 

10.S.2 Reduced-voltage starting (soft starting) 

Motors with a soft start supply require that either: 

a) the motor has been fYQ.etested as a unit in association with the soft start device 
specified in the descriptive documents and with the protective device provided, or 

b) the motor has not been type tested as a unit in association with the soft start device. In 
this case, means (or equipment) for direct temperature control by embedded 
temperature sensors specified in the motor documentation, other effective measures for 
limiting the surface temperature of the motor housing shall be provided or the speed 
control device ensures that the motor run up is such that the surface temperature is not 
exceeded. The effectiveness of the temperature control or proper run up shall be 
verified and documented. The action of the protective device shall be to cause the 
motor to be disconnected. 

NOTE 1 It is considered that soft starting is used for a short time period 

NOTE 2 For molors with type of protection 'e' terminal boxes, when using a soft start device with high-frequency 
pulses in the output, care should be taken to ensure that any overvoltage spikes and higher temperatures which 
may be produced in the terminal box are taken into consideration. 
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11 Additional requirements for type of protection 'e' - Increased safety 

Increased safety enclosures, with only an Ex component enclosure certificate (marked with a 
'U'), shall not be installed. They shall always have an equipment certificate for the complete 
assembly. 

11.1 Degree of ingress protection of enclosures (lEG 60034-5 and lEG 60529) 

Enclosures containing bare live parts shall have a degree of ingress protection of at least 
IP54, whereas enclosures containing insulated parts shall only have a degree of ingress 
protection of at least IP44. Rotating electrical machinery (except for terminal boxes and bare 
conducting parts) installed in clean environments and regularly supervised by trained 
personnel shall be protected by an enclosure with a degree of ingress protection of at least 
IP2Q. The restriction of application shall be marked on the machine. 

11.2 Wiring systems 

11.2.1 General 

Cables and conduits shall be installed in accordance with Clause 9 and the following 
additional requirements concerning cable entries and conductor terminations. 

Additional cable entry holes may be made into the enclosure providing this is permitted by the 
manufacturers documentation. 

NOTE 1 Threaded holes in ~enclosures should be at right angles to the face of the enclosure (due to the 
possible moulding methods for plastic enclosures, the wall of the enclosure may have draw angles). Surfaces with 
angles do not allow the gland and associated fittings inserted in the hole to fit square to the face, resulting in 
ineffective sealing. 

NOTE 2 Taper threaded holes in plastic enclosures are not recommended because the high stresses created 
during sealing of these threads may fracture the enclosure wall. 

11.2.2 Cable glaRds 

The connection of cables to increases safety equil3ment shall.tle effected by means of cable 
glanss appropriate to the type of c3ele used. They shall comply '.'lith the reql:Jirements of 
IEC 60079 0. 

~IOT&' 1 Te meet tRe in!o]ress j3rotecti9A requirement it may also l3e necessary to seal l3elween tne cable glamJs 
ang tt:Je enGlosyre (fer examj3le by means-of a sealing "'asAer or tAreaGl-s~ 

NOTE 2 In ereer te meet the miniFRYffi re(;juirement ef IP§4, th-feages Gable entry sO"iGes---iflte threacJe~ 
entry 13lates ef enclesuFes af €l fRm er llreater tllickness neeEl ne acJElitienal sealin"!) eet"'een tAe Gable entry ee"iGe 
ancJ tAe entry plate er enGlosl,lre j3re"icJiFlQ tile axis of IRe Gal3le entry cJe"iGe is l'lerpenaiGYlar Ie tRe external syr.fa.G& 
of the Gaele entry Fllate eF enGlesl,lre 

COPYRIGHT 



56 

VVhere mineral insl:llatee! metal sheathee! cables are usee, the requirement to achieve 
creepage eistances shall be maintainee by using an Ex 'e' mineral insulatee cable sealing 
eevice. 

Threae!ee ae!apters complying with lEG 60079 0 may be fittee into the cable entry holes to 
allow connection of the eevice or cable glane!. 

Un usee entries in the enclosure shall be sealed by blanking elements, which comply with 
lEG 60079 0 ami maintain the Elegree of ingress protection IP54 or that reEjuired by the 
location, whichever is the higher. 

11.2.3 Conductor terminations 

Some terminals (e,g. slot types) may permit the entry of more than one conductor, Where 
more than one conductor is connected to the same terminal, care shall be taken to ensure 
that each conductor is adequately clamped. 

Unless permitted by the manufacturer's documentation, two conductors of different cross­
sectional area shall not be connected into one terminal unless they are first secured with a 
single compression type ferrule or other method specified by the manufacturer. 

To avoid the risk of short-circuits between adjacent conductors in terminal blocks, the 
insulation of each conductor shall be maintained up to the metal of the terminal. 

NOTE Where single screw saddle clamps are used with a single conductor, the latter should be shaped around 
the screw in the form of a 'U' unless clamping of single conductors without 'U' is permitted in the documentation 
supplied with the equipment. 

11.2.4 Combinations of terminals and conductors for general connection 
and junction boxes 

Care shall be taken to ensure that the heat dissipated within the enclosure does not result in 
temperatures in excess of the required equipment temperature class, This can be achieved 
by: 

a) following the guidance given by the manufacturer relating to the permissible number of 
terminals, the conductor size and the maximum current, or 

b) checking that the calculated dissipated power, using parameters specified by the manu-
facturer, is less than the rated maximum dissipated power. 

NOTE 1 The length of the conductors inside the enclosure should not exceed the diagonal length of the enclosure 
as this is the basis of calculations and type tests. Additional lengths of the conductors inside the enclosure running 
at maximum permitted current may give rise to increased internal temperature that may exceed the temperature 
class, 

NOTE 2 Bunching of more than 6 conductors may also give rise to high temperatures that may exceed T6 and/or 
damage to the insulation and should be avoided, 

11.3 Cage induction motors 

11.3.1 Mains-operated 

In order to meet the requirements of item a) of 7,2 a), inverse-time delay overload protective 
devices shall be such that not only is the motor current monitored, but the stalled motor will 
also be disconnected within the time tE stated on the marking plate. The current-time 
characteristic curves giving the delay time of the overload relay or release as a function of the 
ratio of the starting current to the rated current shall be held by the user. 

The curves will indicate the value of the delay time from the cold state related 10 an ambient 
temperature of 20°C and for a range of starting current ratios (lA/IN) of at least 3 to 8. The 

tripping time of the protective devices shall be equal to these values of delay ±20 0/0, 
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The properties of delta wound machines in the case of the loss of one phase should be 
specifically addressed. Unlike star wound machines, the loss of one phase may not be 
detected, particularly if it occurs during operation. The effect will be current imbalance in the 
lines feeding the machine and increased heating of the motor. A delta wound motor with a low 
torque load during start-up might also be able to start under this winding failure condition and 
therefore the fault may exist undetected for long periods. Therefore, for delta wound 
machines, phase imbalance protection shall be provided which will detect machine 
imbalances before they can give rise to excessive heating effects. 

In general, motors designed for continuous operation, involving easy and infrequent starts 
which do not produce appreciable additional heating, are acceptable with inverse-time delay 
overload protection. Motors designed for arduous starting conditions or which are to be 
started frequently are acceptable only when suitable protective devices ensure that the 
limiting temperature is not exceeded. 

Arduous starting conditions are considered to exist if an inverse-time delay overload 
protective device, correctly selected as above, disconnects the motor before it reaches its 
rated speed. Generally, this will happen if the total starting time exceeds 1,7 

NOTE 1 Operation 

Where the duty of the motor is not S1 (continuous operation at constant load), the user should obtain the 
appropriate parameters for the determination of suitability given a definition of operation 

NOTE 2 Starting 

It is preferred that the direct on-line starting time for the motor is less than the IE time so that the motor protection 
device does not trip the motor during start-up. Where the starting time exceeds 80 % of the IE time, the limitations 
associated with starting whilst maintaining operation within the machine instruction manual should be ascertained 
from the motor manufacturer. 

As the voltage dips during a direct on-line start, the starting current decreases and the run-up time increases. 
Although these effects may tend to cancel out for small voltage dips, for voltages less than 85 % of UN during start­
up, the motor manufacturer should declare the associated limitations on start-up. 

Motors may be limited by the manufacturer to a fixed number of start attempts. 

NOTE 3 Protection relay 

The protection relay for machines in accordance with type of protection 'e' should, in addition to the requirements 
of~7: 

a) monitor the current in each phase; 

b) provide close overload protection to the fully loaded condition of the molor. 

Inverse-time delay overload protection relays may be acceptable for machines of duty type S1 which have easy 
and infrequent starts. Where the starting duty is arduous or starting is reqUired frequently, the protection device 
should be selected so that it ensures limiting temperatures are not exceeded under the declared operational 
parameters of the machine. Where the starting time exceeds 1, 7iE, an inverse-time relay would be expected to trip 
the machine during start-up. 

Under some circumstances, e.g. for duty types other than S1, the motor may be certified with the temperature 
detection and protection. If this is the case, the tE time may not be identified. 

11.3.2 Winding temperature sensors 

In order to meet the requirements of 7.2 b), winding temperature sensors associated with 
protective devices shall be adequate for the thermal protection of the machine even when the 
machine is stalled. The use of embedded temperature sensors to control the limiting 
temperature of the machine is only permitted if such use is specified in the machine 
documentation. 

NOTE The type of built-in temperature sensors and associated protective device will be identified on the machine. 

11.3.3 Machines with rated voltage greater than 1 kV 

Machines with a rated voltage exceeding 1 kV shall be selected taking into account the 
'Potential stator winding discharge risk assessment - Ignition risk factors' (see Annex E). If 
the total sum of the risk factors is greater than 6, then anti-condensation space heaters shall 
be employed, and special measures shall be applied to ensure that the enclosure does not 
contain an explosive gas atmosphere at the time of starting. 
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NOTE 1 If the machinei~.intended to operate under 'special measures', the certificate will have the symbol 'X' in 
accordance with AS/NZ;S:;t)Q.Q79.0IEC €lGG79 G. 

NOTE 2 Special measures may include pre-start ventilation, the application of fixed gas detection inside the 
machine or other methods specified in manufacturer's instructions. 

NOTE 3 In the table in Annex E, the reference to 'Time between detailed inspections' is intended to reflect the 
interval between cleaning of the stator windings. It should read 'Time between major overhauls (disassembly and 
cleaning where necessary)' as a detailed inspection in accordance with AS7NZS.60079.11'IIii'C eOQ79 17 would not 
normally require the stator winding to be examined. 

11.3.4 Motors with converter supply 

Motors supplied at varying frequency and voltage by a converter shall have been type tested 
for this duty as a unit in association with the converter and the protective device. 

11.3.5 Reduced-voltage starting (soft starting) 

Motors with a soft start supply require either: 

a) the motor has been type tested as a unit in association with the soft start device 
specified in the descriptive documents and with the protective device provided, or 

b) the motor has not been type tested as a unit in association with the soft start device. In 
this case, means (or equipment) for direct temperature control by embedded 
temperature sensors specified in the motor documentation, other effective measures for 
limiting the temperature of the motor shall be provided or the speed control device 
ensures that the motor run up is such that the temperature is not exceeded. The 
effectiveness of the temperature control or proper run up shall be verified and 
documented. The action of the protective device shall be to cause the motor to be 
disconnected. 

NOTE 1 It is considered that soft starting is used for a short time period 

NOTE 2 When using a soft start device with high-frequency pulses in the output, care should be taken to ensure 
that any overvoltage spikes and higher temperatures which may be produced in the terminal box are taken into 
consideration. 

11.4 Luminaires 

Luminaires with fluorescent lamps and electronic ballasts shall not be used where 
temperature class T5 or T6 is required or where the ambient temperature exceeds 60 ae. 
NOTE This restriction minimizes the risk of End of Life (EOl) effects of the lamp 

Lamps (e.g. bi-pins, screw connections on tungsten lamps) using non-conductive materials 
with a conductive coating shall not be used unless tested with the equipment. 

NOTE This requirement is intended to apply to recently designed lamps where the pins or end caps may be 
plastic or ceramic with a conductive film coating. 

12 Additional requirements for types of protection 'i' - Intrinsic safety 

Additional requirements for 'iD' are under consideration. 

12.1 Introd uctory remark 

A fundamentally different type of protection philosophy has to be recognized in the installation 
of intrinsically safe circuits. In comparison with ai' other types of installations, where care is 
taken to confine electrical energy to the installed system as designed so that a hazardous 
environment cannot be ignited, the integrity of an intrinsically safe circuit has to be protected 
from the intrusion of energy from other electrical sources so that the safe energy limitation in 
the circuit is not exceeded, even when breaking, shorting or earthing of the circuit occurs. 

As a consequence of this principle, the aim of the installation rules for intrinsically safe 
circuits is to maintain separation from other circuits. Unless otherwise stated, requirements for 
intrinsically safe circuits shall apply to all levels of protection ('ia', 'ib' and 'ic'). 
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Energy-limited circuits 'nL' shall comply with all the requirements for intrinsically safe 
circu its' ic' . 

12.2 Installations to meet the requirements of EPl 'Gb' or 'Gc' 

12.2.1 Equipment 

In installations to meet the requirements of EPL 'Gb', the intrinsically safe apparatus and the 
intrinsjcaIIY .. ~Clfe parts of associated apparatus shall comply with 
AS/NZS60079~11IEC 60079 11, at least to level of protection 'ib'. 

In installations to meet the requirements of EPL 'Gc', the intrinsically safe apparatus and the 
intrinsically safe parts of associated apparatus shall comply with 
AS/NZS60079.11IEC 60079 11, at least to level of protection 'ic'. 

Simple apparatus need not be marked, but shall comply with the requirements of 
AS/N4-S 60.0Z;9:1?1UiC 60079 11 and ASl'll'!2:$.6.{il.,Q:t9;~rQ~0079 0, in so far as intrinsic safety 
is dependent on them. 

Associated apparatus should preferably be located outside the hazardous area or, if installed 
inside a hazardous area, shall be provided with another appropriate type of protection in 
accordance with Claldse 5 which is suitable for the ignition sources which the associated 
apparatus may present. 

Electrical equipment connected to the non-intrinsically safe terminals of an associated 
apparatus shall not be fed with a voltage supply greater than Um shown on the label of the 
associated apparatus. The prospective short-circuit current of the supply shall not be greater 
than 1 500 A. 

Limitation of the prospective short circuit current, where higher fault levels exist, may be 
achieved by appropriate upstream fusing or protection 

Where Um marked on the associated apparatus is less than 250 V it shall be installed in 

accordance with one of the following: 

a) Where Um does not exceed 50 V a.c. or 120 V d.c., in an SELV or PELV system or, 

b) via a safety isolating transformer complying with the requirements of IEC 61558-2-6 or 
technically equivalent standard, or 

c) directly connected to apparatus complying with IEC 60950, IEC 61010-1, or a 
technically equivalent standard, or 

d) fed directly from cells or batteries. 

In order to protect against unauthorized interference and damage, the components and wiring 
of intrinsically safe apparatus and associated apparatus (e.g. barriers) shall be mounted in 
enclosures offering a degree of ingress protection of at least IP20 unless a higher degree of 
ingress protection is required by the apparatus documentation. Alternative methods of 
mounting may be used if they offer similar integrity against interference and damage (e.g. 
mounted in racks in a normally locked switch-room). 

All apparatus forming part of an intrinsically safe system should, where reasonably 
practicable, be identifiable as being part of an intrinsically safe system. This recommendation 
may be met by conformity with 12.2.2.6. 
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12.2.2 Cables 

12.2.2.1 General 

Only insulated cables whose conductor-earth, conductor-screen and screen-earth test 
voltages are at least 500 V a.c. or 750 V d.c. shall be used in intrinsically safe circuits. 

The diameter of individual conductors within the hazardous area shall be not less than 
0,1 mm. This applies also to the individual strands of a finely stranded conductor. 

12.2.2.2 Electrical parameters of cables 

The electrical parameters (Cc and Lc) or (Cc and LclRc) for all cables used (see 12.2.5) shall 
be determined according to a), b) or c): 

a) the most onerous electrical parameters provided by the cable manufacturer; 

b) electrical parameters determined by measurement of a sample; 

NOTE Annex C details a satisfactory method of determining the relevant parameters. 

c) 200 pF/m and either 1 ~LH/m or 30 ~lH/Q where the interconnection comprises two or 
three cores of a conventionally constructed cable (with or without screen). 

Where a FISCO or FNICO system is used, the requirements for cable parameters shall 
comply with AS/NZS 600Z:9.2JIEC 60079 27. 

12.2.2.3 Earthing of conducting screens 

Where a screen is required, except as in a) through c) below, the screen shall be electrically 
connected to earth at one point only, normally at the non-hazardous area end of the circuit 
loop. This requirement is to avoid the possibility of the screen carrying a possibly incendive 
level of circulating current in the event that there are local differences in earth potential 
between one end of the circuit and the other. 

If an earthed intrinsically safe circuit is run in a screened cable, the screen for that circuit 
shall be earthed at the same pOint as the intrinSically safe circuit which it is screening. 

If an intrinSically safe circuit or sub-circuit which is isolated from earth is run in a screened 
cable, the screen shall be connected to the equipotential bonding system at one point. 

Special cases: 

a) If there are special reasons (for example when the screen has high resistance, or where 
screening against inductive interference is additionally required) for the screen to have 
multiple electrical connections throughout its length, the arrangement of Figure 3 may 
be used, provided that 

the insulated earth conductor is of robust construction (normally at least 4 mm2 
but 16 mm2 may be more appropriate for clamp type connections); 

the arrangement of the insulated earth conductor plus the screen is insulated to 
withstand a 500 V insulation test from all other conductors in the cable and any 
cable armour; 

the insulated earth conductor and the screen are only connected to earth at one 
pOint which shall be the same point for both the insulated earth conductor and the 
screen, and would normally be at the non-hazardous end of the cable; 

the insulated earth conductor complies with 0; 

the inductance/resistance ratio (LlR) of the cable, installed together with the 
insulated earth conductor, shall be established and shown to conform to the 
requirements of 12.2.5. 
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b) If the installation is effected and maintained in such a manner that there is a high level 
of assurance that potential equalization exists between each end of the circuit (Le. 
between the hazardous area and the non-hazardous area), then, if desired, cable 
screens may be connected to earth at both ends of the cable and, if required, at any 
interposing points. 

c) Multiple earthing through small capacitors (for example 1 nF, 1 500 V ceramic) is 
acceptable provided that the total capacitance does not exceed 10 nF. 

Hazardous area Non-hazardous area 

Equipment 

Cable sheath 

I ' • 

, I j~ 

Insulated 
connections 

Additional screen 
earth if required 
(see 12.2.2.3) 

Screen 

Insulated earth 
conductor 

\ 

'\ I 

I 

Control panel 

'I 

'/i' 
/ 

/ 
/ 

! 
/ 

Signal 

Earthing system 

lEG 2697102 

Figure 3 - Earthing of conducting screens 

12.2.2.4 Cable armour bonding 

Armour shall be bonded to the equipotential bonding system via the cable entry devices or 
equivalent, at each end of the cable run. Where there are interposing junction boxes or other 
equipment, the armour will normally be similarly bonded to the equipotential bonding system 
at these points. In the event that armour is required not to be bonded to the equipotential 
bonding system at any interposing point, care shall be taken to ensure that the electrical 
continuity of the armour from end to end of the complete cable run is maintained. 

Where bonding of the armour at a cable entry point is not practical, or where design 
requirements make this not permissible, care shall be taken to avoid any potential difference 
which may arise between the armour and the equipotential bonding system giving rise to an 
incendive spark. In any event, there shall be at least one electrical bonding connection of the 
armour to the equipotential bonding system. The cable entry device for isolating the armour 
from earth shall be installed in the non-hazardous area or locations requiring EPL 'Gc' 

12.2.2.5 Installation of cables and wiring 

12.2.2.5.1 General 

Installations with intrinsically safe circuits shall be erected in such a way that their intrinsic 
safety is not adversely affected by external electric or magnetic fields such as from nearby 
overhead power lines or heavy current-carrying single core cables. This can be achieved, for 
example, by the use of screens and/or twisted cores or by maintaining an adequate distance 
from the source of the electric or magnetic field. 
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In addition to the cable requirements of 9.~,9~, cables in both hazardous and non­
hazardous areas shall be installed so as to ensure that intrinsically safe circuit cables cannot 
be inadvertently connected to circuit cables which are not intrinsically safe. This may be 
achieved by: 

a) separating the different types of circuit cables, or 

b) placing the cables so as to protect against the risk of mechanical damage; or 

c) using cables which are armoured, metal sheathed or screened for specific types of 
circuits (e.g. all circuits which are not intrinsically safe are run in armoured cable or all 
intrinsically safe circuits are armoured). 

NOTECii\ bleS"Jn~ta II~dwithp rolected,co nd iticins, e:j;J ;'c1oriti[ofrol',ms cOI):Jlke:s[tu 11tion s",~wtle I 
be d~JT\<:Iged:are·(;onsideredto meet b). 

12.2.2.5.2 Conductors 

Conductors of intrinsically safe circuits shall not be carried in the same cable as conductors of 
circuits which are not intrinsically safe except as permitted 12.4. 

Conductors of intrinsically safe circuits, except as permitted in 12.2.2.7, shall not be in the 
same bundle or duct as conductors of circuits which are not intrinsically safe unless separated 
by an intermediate layer of insulating material or by an earthed metal partition. No separation 
is required if metal sheaths or screens are used for the intrinsically safe circuits or the circuits 
which are not intrinsically safe. 

12.2.2.5.3 Unused cores in multi-core cables 

Each unused core in a multi-core cable shall either 

a) be adequately insulated from earth and from each other at both ends by the use of 
suitable terminations, or 

b) if other circuits in the multicore have an earth connection (e.g. via the associated 
apparatus), be connected to the earth point used to earth any intrinsically safe circuits in 
the same cable, but shall be adequately insulated from earth and from each other by the 
use of suitable terminations at the other end. 

12.2.2.6 Marking of cables 

Cables containing intrinsically safe circuits shall be marked (except as below) to identify them 
as being a part of an intrinsically safe circuit. If sheaths or coverings are marked by a colour, 
the colour used for cables containing intrinsically safe circuits shall be light blue. Where 
intrinsically safe circuits have been identified by the use of light blue covered cable, then light 
blue covered cable shall not be used for other purposes in a manner or location which could 
lead to confusion or detract from the effectiveness of the identification of intrinsically safe 
circuits. 

If all intrinsically safe circuit cables or all cables of circuits which are not intrinsically safe are 
armoured, metal sheathed or screened, then marking of intrinsically safe circuit cables is not 
required. 

Alternative marking measures shall be taken inside measuring and control cabinets, 
switchgear, distribution equipment, etc. where there is a risk of confusion between cables of 
intrinsically safe and non-intrinsically safe circuits, in the presence of a blue neutral 
conductor. Such measures include: 

.. combining the cores in a common light blue harness; 

.. labelling; 

.. clear arrangement and spatial separation. 
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12.2.2.7 Multi-core cables containing more than one intrinsically safe circuit 

The requirements of this subclause are in addition to those of 12.2.2.1 to 12.2.2.6. 

Multi-core cables may contain more than one intrinsically safe circuit. Circuits which are not 
intrinsically safe shall not be carried in the same multi-core as intrinsically safe circuits except 
as noted in 12.4. 

The radial thickness of the conductor insulation shall be appropriate to the conductor diameter 
and the nature of the insulation. The minimum radial thickness shall be 0,2 mm. 

The conductor insulation shall be such that it will be capable of withstanding an r.m.S. a.c. 
test voltage of twice the nominal voltage of the intrinsically safe circuit with a minimum of 
500 V. 

Multi-core cables shall be of a type capable of withstanding a dielectric test of at least 

500 V r.m.s. a.c. or 750 V d.c. applied between any armouring and/or screen(s) joined 
together and all the cores joined together; 

1 000 V r.m.s. a.c. or 1 500 V d.c. applied between a bundle comprising one half of the 
cable cores joined together and a bundle comprising the other half of the cores joined 
together. This test is not applicable to multi-core cables with conducting screens for 
individual circuits. 

The voltage tests shall be carried out by a method specified in an appropriate cable standard. 
Where no such method is available, the tests shall be carried out in accordance with 
Clause 10 of AS/N?S,.6l)'(:)/9.111 EC 60079 11. 

12.2.2.8 Fault considerations in multi-core cables 

The faults, if any, which shall be taken into consideration in multi-core cables used in 
intrinSically safe electrical systems depend upon the type of cable used. 

.. Type A 

For cables complying with the requirements of 12.2.2.7 and, in addition, with conducting 
screens providing individual protection for intrinsically safe circuits in order to prevent 
such circuits becoming connected to one another, coverage of such screens shall be at 
least 60 % of the surface area. No faults between circuits are taken into consideration. 

.. Type B 

Cable which is fixed, effectively protected against damage, complying with the 
requirements of 12.2.2 7 and, in addition, no circuit contained within the cable has a 
maximum voltage Uo exceeding 60 V. No faults between circuits are taken into 

consideration. 

.. Others 

For cables complying with the requirements of 12.2.2.7 but not the additional 
requirements of Type A or Type B, it is necessary for 'ia' or 'ib' to take into consideration 
up to two short-circuits between conductors and, simultaneously, up to four open 
circuits of conductors. In the case of identical circuits, failures need not be taken into 
consideration provided that each circuit passing through the cable has a safety factor 
for spark ignition parameters of four times that required for level of protection 'ia' or 'ib'. 
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12.2.3 Termination of intrinsically safe circuits 

Terminals for intrinsically safe circuits shall be separated from terminals of circuits which are 
not intrinsically safe by one of the methods, a) or b), given below: 

a) When separation is accomplished by distance, then the clearance between terminals 
shall be at least 50 mm. Care shall be exercised in the layout of terminals and in the 
wiring method used so that contact between circuits is unlikely if a wire becomes 
dislodged. 

b) When separation is accomplished by use of an insulating partition or earthed metal 
partition, the partitions used shall extend to within 1,5 mm of the walls of the enclosure, 
or alternatively provide a minimum measurement of 50 mm between the terminals when 
taken in any direction around the partition. 

The minimum clearances between the bare conducting parts of external conductors 
connected to terminals and earthed metal or other conducting parts shall be 3 mm. 

The clearance between the bare conducting parts of field wiring terminals of separate 
intrinsically safe circuits shall be such that there is at least 6 mm between the bare conducting 
parts of connected external conductors. 

Where thereJsa fisk of conI us ion betweenJ~tmihals of ir"Ltrjf!§i~allysafe>ian(fn:(minlrinSic~lIy 
~at:ecir<~uits; the terminals of the intrinsically safe circuits shall be marked as such. 

NOTE 1 This marking may be by the use of colour, in which case it shall be light blue. 

Plugs and sockets used for connection of external intrinsically safe circuits shall be separate 
from, and non-interchangeable with, those of circuits which are not intrinsically safe. Where 
the equipment is fitted with more than one plug and socket for external connections and 
interchange could adversely affect the type of protection, such pll1gs and sockets shall either 
be arranged so that interchange is not possible, e.g. by keying, or mating plugs and sockets 
shall be identified, e.g. by marking or colour coding, to make interchange obvious (see 12.4). 

NOTE 2 Where a connector carries earthed circuits and the type of protection depends on the earth connection, 
then the connector should be constructed in accordance with the requirements given in 
AS/NZS§Og79,111e.C §GG79 11 relating to earth conductors, connections and terminals 

12.2.4 Earthing of intrinsically safe circuits 

Intrinsically safe circuits shall be either 

a) isolated from earth, or 

b) connected at one point to the equipotential bonding system if this exists over the whole 
area in which the intrinsically safe circuits are installed. 

The installation method shall be chosen with regard to the functional requirements of the 
circuits and in accordance with the manufacturer's instructions. 

More than one earth connection is permitted on a circuit, provided that the circuit is 
galvanically separated into subcircuits, each of which has only one earth point. 

In intrinsically safe circuits which are isolated from earth, attention shall be paid to the danger 
of electrostatic charging. A connection to earth across a resistance greater than 0,2 MQ for 
example for the dissipation of electrostatic charges, is not deemed to be earthing. 

I ntrinsically safe circuits shall be earthed if this is necessary for safety reasons, for example 
in installations with safety barriers without galvanic isolation. They may be earthed if 
necessary for functional reasons, for example with welded thermocouples. If the intrinsically 
safe apparatus does not withstan9the electrical strength test with at least 500 V a.c. r.m.s. to 
earth according to ASIN2S 60DZ9. 11 IEC 60079 11, a connection to earth for the equipment is 
to be assumed. 
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Where the equipment is earthed (e.g. by the method of mounting) and a bonding conductor is 
used between the equipment and the point of earth connection of the associated apparatus, 
conformity with a) or b) is not required. Such situations should receive careful consideration 
by a competent person and in any case should not be used for circuits without galvanic 
isolation entering an locations requiring EPL 'Ga'. If bonding conductors are employed, they 
should be adequate for the situation, have a copper cross-sectional area of no less than 
4 mm2, be permanently installed without the use of plugs and sockets, adequately 
mechanically protected, and have terminations which, with the exception of the IP rating, 
conform to the requirements of type of protection 'e'. 

In intrinsically safe circuits, the earthing terminals of safety barriers without galvanic isolation 
(for example Zener barriers) shall be: 

1) connected to the equipotential bonding system by the shortest practicable route, or 

2) for TN-S systems only, connected to a high-integrity earth point in such a way as to 
ensure that the impedance from the point of connection to the main power system earth 
point is less than 1 n. This may be achieved by connection to a switch-room earth bar 
or by the use of separate earth rods. 

The conductor used shall be insulated to prevent invasion of the earth by fault currents which 
might flow in metallic parts with which the conductor could come into contact (for example 
control panel frames). Mechanical protection shall also be provided in places where the risk of 
damage is high. 

The cross-section of the earth connection shall consist of 

.. at least two separate conductors each rated to carry the maximum possible current, which 
can continuously flow, each with a minimum of 1,5 mm2 copper, or 

• at least one conductor with a minimum of 4 mm2 copper. 

NOTE The provision of two earthing conductors should be considered to facilitate testing. 

If the prospective short-circuit current of the supply system connected to the barrier input 
terminals is such that the earth connection is not capable of carrying such current, then the 
cross-sectional area shall be increased accordingly or additional conductors used. 

If the earth connection is achieved via junction boxes, special care should be taken to ensure 
the continued integrity of the connection. 

12.2.5 Verification of intrinsically safe circuits 

Unless a system certificate is available defining the parameters for the complete intrinsically 
safe circuit, then the whole of this subclause applies. 

12.2.5.1 General 

A descriptive system document shall be prepared by the system designer in which the items 
of electrical equipment and the electrical parameters of the system, including those of inter­
connecting wiring, are specified. 

NOTE The form in which information in the descriptive system document necessary to ensure safety should be 
kept is not stated precisely and may be covered by a number of sources such as drawings, schedules, 
maintenance manuals or similar documents. The documents should be prepared and maintained such that all the 
information relevant to a particular installation can be easily accessed. 

When installing intrinsically safe circuits, including cables, the maximum permissible induct­
ance, capacitance or LlR ratio and surface temperature shall not be exceeded. The 
permissible values shall be taken from the associated apparatus documentation or the 
marking plate. 
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12.2.5.2 Intrinsically safe circuits with only one associated apparatus 

Where a circuit contains significant amounts of energy stored in both capacitance and 
inductance the capacitive stored energy may reinforce the effect of the power source feeding 
the inductor The distributed inductance and capacitance of cables is known to be less 
incendive than that of an inductive or capacitive component. The following method of 
assessment of cable parameters, which is only applicable to linear (resistive current limited) 
circuits, takes these factors into account. 

Determine the ~ voltage [UEt], output current [JEt], maximum external capacitance [Co], 
maximum external inductance [La], and the maximum external inductance to resistance ratio 

[LoIRo] of the power source from the label or documentation of that source. 

Determine the effective total inductance and capacitance of all the apparatus connected in the 
circuit by adding together the input capacitances [Ci] and input inductances [Li] of the 
connected apparatus plus the total capacitance and inductance of any simple apparatus 
included in the system. 

Where either or both the effective total inductance and capacitance is not greater than 1 % of 
La and Co respectively then the permitted inductance or capacitance of the interconnected 

cable is determined by subtracting these effective values from the Co and La of the source of 

power. The use of the LolRo ratio as a cable parameter is permitted, provided that the 

effective total capacitance is greater than or equal to 1 % of Co. If the effective total 

inductance is greater than 1 % of La then the permitted LlR ratio of the cable must be 
recalculated in accordance with ~~J}.JZS Etpei9.Z5IEC 60079 25. Where the use of the LolRo 

ratio is permitted, then if the cable has an LlR ratio less than, or equal to the permitted value, 
it is not necessary to satisfy the Lo requirement. 

Where both the total inductance and capacitance are greater than 1 % of La and Co 

respectively then the values of Co and Lo should be divided by two. The cable inductance and 

capacitance should then be calculated by subtracting the effective total inductance and 
capacitance from these reduced values. The use of the LolRo parameter for the cable is not 

permitted in these circumstances. 

Guidance on the determination of cable parameters is given in 12.2.2.2. 

NOTE Where the intrinsically safe apparatus contains effective inductance and the associated apparatus is 
marked with an inductance/resistance LlR-value, reference should be made to AS/NZ:S~OO7:925'EC 9007924, 
intrinsically safe systems, Annex 0: Verification of inductive parameter 

The values of permissible input voltage Ui, input current Ii and input power Pi of each 

intrinSically safe apparatus shall be greater than or equal to the values Uo' 10 and Po 

respectively of the associated apparatus. 

For simple apparatus the maximum temperature can be determined from the values of Po of 
the associated apparatus to obtain the temperature class. The temperature class can be 
determined by 

a) reference to Table 10+, or 

b) calculation using the formula: 

where 

T is the surface temperature; 
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Po is the power marked on the associated apparatus; 

Rth is the thermal resistance (K/W) (as specified by the component manufacturer for the 
applicable mounting conditions); 

Tamb is the ambient temperature (normally 40 °G); 

and reference to Table 4. 

In addition, components with a surface area smaller than 1 000 mm2 (excluding lead wires) 
may be classified as T5 if their surface temperature does not exceed 150 °G. 

The equipm~ehtapparatus group of the intrinSically safe circuit is the same as the lowest gas 
grouping of any of the items of electrical eqUipment forming that circuit (for example a circuit 
with liB and IIG equipment will have a circuit grouping of liB). 

. 

Table 11>,1- - Assessment for T4 classification according to 
component size and ambient temperature 

Total surface area Requirement for T4 classification 
excluding lead wires (based on 40 ·C ambient temperature) 

<20 mm 2 Surface temperature :0.275 DC 

;::20 mm2 :;1000 mm2 Surface temperature :;200 °C 

;::20 mm 2 Power not exceeding 1,3 W * 

Reduced to 1,2 W with 60 DC ambient temperature or 1,0 W with 80 DC ambient 
temperature. 

Junction boxes and switches in intrinsically safe circuits can be assumed to have a 
temperature classification of T6. 

12.2.5.3 Intrinsically safe circuits with more than one associated apparatus 

If the intrinsically safe circuit contains more than one associated apparatus or if two or more 
intrinsically safe circuits are interconnected, the intrinsic safety of the whole system shall be 
checked by means of theoretical calculations or a spark ignition test in accordance with 
AslN~$~ag:Q~z!;t;11IEC €lQQ79 11 and ~~$jN2;S60079;2$IEC €lQQ79 28. The equ'ip'ment 
apparatus group, temperature class and the level of protection shall be determined. 

Account shall be taken of the risk of feeding back voltages and currents into associated 
apparatus from the rest of the circuit. The rating of voltage and current-limiting elements 
within each associated apparatus shall not be exceeded by the appropriate combination of Vo 

and 10 of the other associated apparatus. 

NOTE 1 For associated apparatus with linear current/voltage characteristics, the basis of calculation is given 
in annexA For associated apparatus with non-linear current/voltage characteristics. the guidance in Annex C of 
~§!NZ:~i~(f079.2tilfiC eQQ7Q 219 can be used and/or expert advice should be sought. 

NOTE 2 If the internal resistances Ri = Vollo of the associated apparatus are known for intrinSically safe circuits 

under consideration (output characteristic according to Figure C.1 a of the stancj(jEcl AS/NZ$600t:~fZ5J5C €lQQ79 
U: Intrinsically safe systems). then the method given In Annex B of AS/NZS ,e0079,:;15IfiC eQG79 25 can be used 
as an alternative. 

12.3 Installations to meet the requirements of EPL 'Ga' 

Intrinsically safe circuits shall be installed in accordance with 12.2 except where modified by 
the following special requirements, 
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In installations with intrinsically safe circuits for locations requiring EPL 'Ga', the intrinsically 
safe apparatus and the associated apparatus shall comply with ASfNZS 60079.1;1)EC (30079 
4, level of protection 'ia'. The circuit (including all simple components, simple electrical 
apparatus, intrinsically safe apparatus, associated apparatus and the maximum allowable 
electrical parameters of inter-connecting cables) shall be of level of protection 'ia'. 

Associated apparatus with galvanic isolation between the intrinsically safe and non­
intrinsically safe circuits is preferred 

Since only one fault in the equipotential bonding system, in some cases, could cause an 
ignition hazard, associated apparatus without galvanic isolation shall be used only if the 
earthing arrangements are in accordance with item 2) of 12.2.4 and any mains-powered 
equipment connected to the safe area terminals are isolated from the mains by a double 
wound transformer, the primary winding of the transformer shall be protected by an 
appropriately rated fuse of adequate breaking capacity. 

NOTE 1 If the intrinsically safe circuit is divided into sub-circuits, the locations requiring EPL 'Ga' sub-circuit(s) 
including the galvanically isolating elements should be level of protection 'ia' but sub-circuits not in locations 
requiring EPL 'Ga' need only be level of protection 'ib' or 'ic'. 

NOTE 2 Galvanic isolation may be achieved via the associated apparatus or via galvanically isolating apparatus 
within an intrinsically safe circuit in EPL 'Gb', 'Gc' or non-hazardous locations. 

Simple apparatus even if installed outside the locations requiring EPL 'Ga' shall be referred to 
in the system documentation and shall comply with the requirements of 
AStNZS 600Z~',111EC 60079 11 , level of protection 'ia'. 

If earthing of the circuit is required for functional reasons, the earth connection shall be made 
outside the locations requiring EPL 'Ga', but as close as is reasonably practicable to the EPL 
'Ga' equipment. 

NOTE 3 If earthing of the circuit is inherent in the circuit operation, as for example with a grounded tip 
thermocouple or a conductivity probe, this should be the only connection to earth. unless it can be demonstrated 
that no fault condition can arise as a result of the presence of more than one earth connection. 

If part of an intrinsically safe circuit is installed in locations requiring EPL 'Ga' such that the 
equipment and the associated equipment are at risk of developing hazardous potential 
differences within the locations requiring EPL 'Ga', e.g. through the presence of atmospheric 
electricity, a surge protection device shall be installed between each non-earth bonded core 
of the cable and the local structure as near as is reasonably practicable, preferably within 1 
m, to the entrance to the locations requiring EPL 'Ga'. Examples of such locations are 
flammable liquid storage tanks, effluent treatment plants and distillation columns in 
petrochemical works. A high risk of potential difference is generally associated with a 
distributed plant and/or exposed eqUipment location, and the risk IS not alleviated simply by 
using underground cables or tank installation. 

The surge protection device shall be capable of diverting a minimum peak discharge current 
of 10 kA (8/20 iJs impulse according to I EC 60060-1, ten operations). The connection between 
the protection device and the local structure shall have a minimum cross-sectional area 
equivalent to 4 mm2 copper. 

The spark-over voltage of the surge protection device shall be determined by the user and an 
expert for the specific installation. 

NOTE 4 The use of one or more low voltage surge protection devices in an intrinsically safe modifies the way in 
which that circuit is considered to be earthed. This must be taken into account in the design of the intrinsically 
safe system. Further guidance on the use of surge protection devices is given in AS/NZS60079.25IeC {;9979 2§. 

The cable between the intrinsically safe apparatus in the locations requiring EPL 'Ga' and the 
surge protection device shall be installed such that it is protected from lightning. 
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12.4 Special applications 

For some special applications, such as the monitoring of power cables, circuits using the 
principles of intrinsic safety are included in the same cable as power circuits. Such 
installations require a specific analysis of the risks involved. 

For special applications, intrinsically safe circuits are permitted in the same plug and socket 
assembly as circuits which are not intrinsically safe, provided that it meets the requirements 
of AS/NZS60079.111 EC 60079 11 and the part of AS/NZS600791 EC 60079 appropriate to the 
type of protection used to protect the non-intrinsically safe circuits and that intrinsic safety is 
not required when the other circuits are energized. 

13 Additional requirements for pressurized enclosures 

Pressurized enclosures, or pressurization control systems, with only an Ex component 
enclosl;;lre certificate (marked with a 'U'), shall not be installed. They shall always have an 
equipment certificate for the complete assembly. 

The fitting of apressurizationcontr?1 syst~m with certific<it.e>onto a pressurized enc:losure 
with6ut certificat~does not cgnfer the certificate grl the prel;l;urized enclosure or its contents. 

13.1 Type of protection 'p' 

13.1.1 General 

Unless it has been assessed as a whole, the complete installation shall be checked for 
compliance with the requirements of the documentation and this Standard. 

The required level of protection 'x', 'y' or 'z' is determined by the EPL requirement for the 
location and whether the enclosure contains an ignition caj::la9le sOl;;lrce of ignitionequipment 
not meeting 'Gc'in accordance with Table1J&. 

NOTE 

Table 1:13 - Determination of type of protection 
(with no flammable release within the enclosure) 

Enclosure contains 
Enclosure contains 

egu"ipmelitnot meeting EPL equiprnenfineeting EPL 'Gc' 
reql.lif;ements without 

EPL ~l3.c· req~irementswithout pressurizatiomloes not 
pressl!rizationignitien Gontain ignition Gallable 

Gallable equillment 
equipment 

'Gb' Type px Type py 

'Gc' Type px or pz No pressurization required 

AS/NZS 60.QZ9.21!;;C eQQ79 2 requires that type 'py' equipment will only contain 
equipment to type of protection 'd', 'e', 'i', 'm', 'nA', 'nC', '0' or 'q' . 

.. __ .. 

The fitting of a j::lressl;;lrization control system with certificate onto a j::lressmized enclosl;;lre 
'Nithol;;lt certificate Eloes not confer the certificate on the j::lreSHlrized enclosm8 or its contents. 

13.1.2 Ducting 

All ducts and their connecting parts shall be able to withstand a pressure equal to 

• 1,5 times the maximum overpressure, specified by the manufacturer of the pressurized 
equipment, for normal operation, or 

• the maximum overpressure that the pressurizing source can achieve with all the outlets 
closed where the pressurizing source (for example a fan) is specified by the manufacturer 
of the pressurized equipment, 
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with a minimum of 200 Pa (2 mbar). 

The materials used for the ducts and connecting parts shall not be adversely affected by the 
specified protective gas nor by the flammable gas or vapours in which they are to be used. 

The points at which the protective gas enters the supply duct(s) shall be situated in a 
non-hazardous area, except for cylinder supplied protective gas. 

Ducting should be located in a non-hazardous area as far as is reasonably practicable. If 
ducting passes through a hazardous area and the protective gas is at a pressure below 
atmospheric then the ducting shall be free from leaks. 

Ducts for exhausting the protective gas should preferably have their outlets in a non­
hazardous area. When ducts ~xhaust toa hazarooljs ar~a,Consideration shall otherwise be 
given to the fitting of spark and particle barriers (i.e. devices to guard against the ejection of 
ignition-capable sparks or particles) shall be.fitted.as shown in Table 129-. 

NOTE During the purge period a small hazardous area may exist at the duct outlet. 

Table 129. - Use of spark and particle barriers 

EPL requirements for the Equipment 
location of exhaust 

duct outlet A B 

'Gb' Required a Required a 

'Gc' Required Not required 

A: Equipment which may produce ignition-capable sparks or particles in normal 
operation 

B: Equipment which does not produce ignition-capable sparks or particles in normal 
operation. 

a If the temperature of the enclosed equipment constitutes a hazard upon failure of 
pressurization, a suitable device shall be fitted to prevent the rapid entry of the 
surrounding atmosphere into the pressurized enclosure. 

Pressurizing equipment, such as an inlet fan or compressor, that is used to supply protective 
gas should preferably be installed in a non-hazardous area. Where the drive motor and/or its 
control equipment are located within the supply ducting, or where the installation in a 
hazardous area cannot be avoided, the pressurizing equipment shall be suitably protected. 

13.1.3 Action to be taken on failure of pressurization 

13.1.3.1 General 

Pressurization control systems are sometimes fitted with override devices or 'maintenance 
switches' which are intended to allow the pressurized enclosure to remain energized in the 
absence of pressurization, ego when the enclosure door has been opened. 

Such devices shall be used in a hazardous area only if the specific location has been 
assessed to ensure that potentially flammable gas or vapour is absent during the period of 
use ('gas-free' situation). The enclosure should be de-energized at once if flammable gases 
are detected while operating under these conditions and re-purged before it is put back into 
service. 

NOTE It is only necessary to re-purge the enclosure after pressurization has been re-established if flammable gas 
was detected in the area while the manual override was in operation. 
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13.1.3.2 Equipment without an internal source of release 

An installation comprising electrical equipment without an internal source of release shall 
comply with Table 13-t-Q \Ai:fueo-tA-eft the pressurization with the protective gas fails. 

NOTE Pressurized enclosures protected by static pressurization should be moved to a non-hazardous area for 
refilling if pressurization is lost 

If static pressurization is applied, the pressure monitoring devices shall lock out if pressure is 
lost and shall only be reset after pressure has been restored following refilling. 

Table 13W - Action to be taken when the pressurization with the protective gas fails 
for electrical equipment without an internal source of release 

EPL requirement 

'Gb' 

'Gc' 
~.----

Enclosure contains equipment not 
meeting EPL 'Gc' requirements 

without pressurization 

Enclosure contains equipment 
meeting EPL 'Gc' requirements 

without pressurization 

;p'nq'~ re~luired!>le aGtien 

!>laTE Resleratien ef Flressurizatien snetllEl se eemFlletes as seen as Flessisle, sui in aAY ease "'itnin 24 R. l;)uriA!jJ 
IRe time tRat IRe FlressYrizatien is ineFleratt"e, aelten sReuls se taken Ie a"eic:l tRe entry ef flammable material inte 
the enGlestlre. 

Previses tRat Flressurtzes equiFlment is switeRes ·off automatiGally uFlon FlressurizatieR failure, aR a€!clitieRal alarm 
may Aet l3e neGessary fer safety, e"en in leeatiens requiriR!jJ EPb '\;b'. If Fle"'er is Ret s"'ileRes eft autematieally, 
e.!jJ. iR aR leeatieRs requiriA§ EPb '\;e', aA alarm is tRe minimum aetien that is reeemmenses if eembine€! "'itR 
immesiate aelieR by tRe eFlerater Ie restere IRe pressurizatieR er switGR eft tRe equipment. 

Equipment "'ithin IRe Flressurize€! eRelesure sllitable fer tRe EPb re'lllirements ef IRe extemal leeatiGrl Ree€! Ret se 
S't'itGReS eft ',"Ren Flressure fails, l=Ie"'e"er, Gare sheuls Be takeR te ensure Inat tRere is ne traFlFles flammaele 
ffi.3teflal iRsi€!e IRe enelose€l equiFlmeAt 'NRicR may leak ellt into tne lar§er FlrElSSllrizes eAclesure wRere '."erk 
iA"Oi"iR!} tne GreatieR ef i§nitieR GaFlal3le sFlarks may eGGllF. 

"---II+f aa~utl'€eH4mfHa:Ht*ieHS&\'N1"I~te*R~ofHf->l"Y'{'oHHH<I€la-Hin'HtRFeHsHulte;ee-!ai-FFmltoff<re8-G€laaHn!t!}eBirHlOftlLl-&s-€Gf€ef.Rn.e€lffitilflef.RA" .eofftRlteH'ri'FlH'reBiG",aHufftltief.RAaa~F)f-' Hmfee>aa-&s,,"urrEefes-ls*RltoftiurtGls 
se tal<eA, for e)(amFlle l'illf3liGatieA ef FlreteGtive !}as suf}~ 

If IRe alarm eFlerates, immesiale aetieA sRoul€l be taken, fer e)(amFlle Ie restere IRe iflte!}rity ef Ine system 

13.1.3.3 Equipment with an internal source of release 

Equipment with an internal source of release shall be installed in accordance with the 
manufacturer's instructions, 
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In particular, any containment system safety devices that are required for safety but which 
were not actually supplied with the equipment, eg. sample flow limiters, pressure regulators 
or in-line flame arrestors, should be fitted by the user. 

Where the pressurized enclosure has an internal containment system that allows process 
fluids or gases to be taken into the enclosure, the likelihood and effect of the pressurizing gas 
leaking into the process system should be considered. For example, if a low-pressure process 
gas in a containment system is at a lower pressure than the pressurizing air, any leakage path 
into the containment system will allow air into the process and produce a potentially adverse 
or dangerous effect on the process. 

In the event of failure of the protective gas, an alarm shall be given and corrective action 
taken to maintain the safety of the system. 

The action to be taken on pressure or flow failure should be decided by the user, taking into 
account at least the following considerations: 

.. the manufacturer's recommendations; 

.. the nature of the release from the containment system (e.g. 'none', 'limited' or 'unlimited'); 

.. the constituents of the internal release, e.g liquid or gas, and their flammability limits; 

.. whether or not the flammable substance supply is automatically shut off upon 
pressure/flow failure; 

.. the nature of the equipment inside the enclosure, e.g. incendive, suitable for locations 
requiring EPL 'Gb' or 'Gc', and its proximity to the source of release; 

.. the external EPL requirements, e.g. 'Gb' or 'Gc'; 

.. the type of protective gas used, e.g. air or inert gas. In the latter case, the enclosure 
should always be re-purged after pressure has been lost to restore the high concentration 
of inert gas (and low concentration of oxygen) required to provide adequate protection; 

.. the consequences of unannounced automatic shutdown of the eqUipment. 

Where the sample gas has a high upper explosive limit (UEL) e.g. >80 %, or where the gas is 
capable of reacting exothermically even in the absence of air, e.g. ethylene oxide, it is not 
possible to protect the enclosure with inert gas using 'leakage compensation' techniques. The 
use of the 'continuous flow' technique with air or inert gas is suitable if the flow rate is high 
enough to dilute the release to a concentration below 25 % of the lower explosive limit (LEL), 
or to a level below which decomposition cannot take place. 

13.1.4 Multiple pressurized enclosures with a common safety device 

Requirements for the use of a common safety device with more than one pressurized 
enclosure are given in A.$l:~;ZSi.6007~,2IEC 60079 2. 

13.1.5 Purging 

The minimum purge time, specified by the manufacturer, for the pressurized enclosure shall 
be increased by the minimum additional purging duration per unit volume of ducting, specified 
by the manufacturer, multiplied by the volume of the ducting. 

If the concentration in the atmosphere within the enclosure and the associated ducting, for 
locations requiring EPL 'Gc', is well below the lower flammable limit (for example 25 % LEL) 
purging may be omitted. Additionally, gas detectors may be used to check whether the gas in 
the pressurized enclosure is flammable. 
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13.1.6 Protective gas 

The protective gas used for purging, pressurization and continuous dilution shall be non­
combustible and non-toxic, It shall also be substantially free from moisture, oil, dust, fibres, 
chemicals, combustibles and other contaminating material that may be dangerous or affect 
the satisfactory operation and integrity of the equipment It will usually be air, although an 
inert gas may be used, particularly when there is an internal source of release of flammable 
material. The protective gas shall not contain more oxygen by volume than that normally 
present in air. 

Where air is used as the protective gas, the source shall be located in a non-hazardous area 
and usually in such a position as to reduce the risk of contamination. Consideration shall be 
given to the effect of nearby structures on air movement and of changes in the prevailing wind 
direction and velocity, 

Care should be taken to keep the temperature of the protective gas below 40°C at the inlet of 
the enclosure. In special circumstances, a higher temperature may be permitted or a lower 
temperature may be required, in which case the temperature shall be marked on the 
pressurized enclosure. 

Where inert gas is used, particularly in large enclosures, measures shall be taken to prevent 
the danger of suffocation. Pressurized enclosures using inert gas as the protective gas should 
be marked to indicate the hazards, for example: 

'WARNING - THIS ENCLOSURE CONTAINS INERT GAS AND MAY BE A DANGER OF 
SUFFOCATION. THIS ENCLOSURE ALSO CONTAINS A FLAMMABLE SUBSTANCE THAT 
MAY BE WITHIN THE FLAMMABLE LIMITS WHEN EXPOSED TO AIR' 

13.1.7 Wiring systems 

Where necessary, to prevent the ingress of combustible gas or vapour by diffusion, or to 
prevent leakage of protective gas, wiring systems shall be sealed. 

NOTE 1 This does not preclude a cable duct or a conduit being purged with the equipment. 

Cabling and cable glands shall comply with the requirements of CIaYse 9 and be in 
accordance with the manufacturer's equipment documentation. 

NOTE 2 Compact cables, barrier glands and/or conduit seals should be considered as sealing methods. 

13.2 Motors 

13.2.1 Motors with a converter supply 

Motors supplied at varying frequency and voltage by a converter supply require that either: 

a) the motor has been type-tested for this duty as a unit in association with the converter 
specified in the descriptive documents according to .etS/N.z:S'"~o(r79,0IEC 60079 0 and 
with the protective device provided, or 

b) the motor has not been type-tested for this duty as a unit in association with the 
converter. In this case, means (or equipment) for direct temperature control by 
embedded temperature sensors specified in the motor documentation or other effective 
measures for limiting the surface temperature of the motor housing shall be provided. 
The effectiveness of the temperature control taking into account power, speed range, 
torque and frequency for the duty required shall be verified and documented. The action 
of the protective device shall be to cause the motor to be disconnected. 

NOTE 1 In some cases, the highest surface temperature occurs on the motor shaft. 

NOTE 2 A current-dependent time lag protective device (in accordance with 7.2 a) is not to be regarded as an 
'other effective measure'. 

NOTE 3 For motors with type of protection 'e' or 'n° terminal boxes, when using convertors with high-frequency 
pulses in the output. care should be taken to ensure that any overvoltage spikes and higher temperatures which 
may be produced in the terminal box are taken into consideration. 
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13.2.2 Reduced-voltage starting (soft starting) 

Motors with a soft start supply req uire that either: 

a) the motor has been type tested as a unit in association with the soft start device 
specified in the descriptive documents and with the protective device provided, or 

b) the motor has not been type"tested as a unit in association with the soft start device. In 
this case, means (or equipment) for direct temperature control by embedded 
temperature sensors specified in the motor documentation, other effective measures for 
limiting the surface temperature of the motor housing shall be provided or the speed 
control device ensures that the motor run up is such that the surface temperature is not 
exceeded. The effectiveness of the temperature control or proper run up shall be 
verified and documented. The action of the protective device shall be to cause the 
motor to be disconnected. 

NOTE 1 It is considered that soft starting is used for a short time period 

NOTE 2 When using a soft start device with high-frequency pulses in the output, care should be taken to ensure 
that any overvoltage spikes and higher temperatures which may be produced in the terminal box are taken Into 
consideration. 

13.3 Type of protection 'pD' 

13.3.1 Sources of protective gas 

In certain circumstances, such as where it is necessary to maintain operation of eqUipment, it 
may be advisable to provide two sources of protective gas so that the alternative source may 
take over in the event of failure of the primary source. Each source shall be capable of 
maintaining, independently, the required level of pressure or rate of supply of protective gas. 

Upon loss of pressure, the requirements of Table :14+1-- shall be implemented. 

Table 14 - Action to be taken when the pressurization with the protective gas fails 

Table 11 Summary 9f pmtection requirements for enclosures 

+Y1'l9 af eqlolil'lmeRt iR tRe eRGlaSIoIFe 

M~as&ifiGa.H_ 
IgRitic:Hl ~ eqlolil'lmeRt with R9 SabUGeS €If 

e'lllif3meAi igRiiiaR iR R9r.mal 91'leFati9R 

~Q "!,Q" Rei a!'f'llleal:)le ~et aFlFlliGal3le 

7, '>. ,A'FlFlly ~3.;j,2 A FlFllli ~d.d.3 

7, ..,.., AFlFlly ~d.d.d "pQ" Ret Fe€luiFed 

If any of the equipment insiEle the enclosure is not suitable for a combustit:lle Elust 
atmosphere, upon loss of pressure, the requirements of Table 1411 shall be implementeEi. 
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13.3.2 Automatic switch-off 

An automatic device shall be provided to switch off the electrical supply to the equipment a-RtI­
initiate an alddilale or visible alarrn when theoy~rpre~sy~~ and/or protective~as flo.w falls 
belowthe minimum prescribed value. InH,ad9ifjQn,an)~lIdjble or, visible~aJarmrriay be 
neces;;ary. When such switching off might jeopardize the safety of the installation and safety 
is otherwise ensured, a continuous audible or visible alarm shall be provided until 
pressurization is restored or other appropriate measures are taken, including switching off 
with a known delay. 

NOTE>lf a~tof!latic .switCh~off wguIdi ntrodyc;e ~m.Q.r~d~ngerous 'C:9nditiJ)~' other···precaution~.r:*.lJieasui-es'~ho U Id 
betaken; for:;eiampl~ dUROCqtiolYofPJotectLvegais~ppIX, .. . 

13.3.3 Alarm 

If the internal pressure or flow of protective gas falls below the minimum prescribed value, a 
signal which is immediately apparent to the operator shall indicate the loss of pressure. The 
pressurization system shall be restored as soon as possible, or else the electrical supply shall 
be switched off manually, 

13.3.4 Common source of protective gas 

When a source of protective gas is common to separate enclosures, the protective measures 
may be common to several, provided that the resulting protection takes account of the most 
unfavourable conditions in the whole assembly. 

If the protective devices are common, the opening of a door or cover need not switch off the 
electrical supply to the whole assembly or initiate the alarm provided that 

the said opening is preceded by switching off the electrical supply to that particular 
equipment, except to such parts as are protected by a suitable type of protection, 

the common protective device continues to monitor the pressure in all the other 
enclosures of the group, and 

the subsequent switching on of the electrical supply to that particular equipment is 
preceded by the applicable cleaning procedure 

13.3.5 Switching on electrical supply 

1) Before switching on the electrical supply to the equipment on start-up or after shutdown, 
it is the responsibility of the operator to be satisfied that dust has not penetrated the 
enclosure or associated ducts in such a concentration that is likely to create a potential 
dust hazard. The operator shall take into account in making such an assessment 

i) the need for a substantial safety margin, and 

ii) the level of concentration in air of the applicable explosive dust required for a 
hazard to exist, and, if applicable, 

iii) the thickness of dust layers where there is a potential for combustion to occur due 
to heating. 

2) Doors and covers which can be opened without the use of tools shall be interlocked so 
that automatically on opening the electrical supply is switched off from all parts not 
otherwise protected. The supply shall be prevented from being switched on again until 
the doors and covers have been re-closed. 
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13.3.6 Motors with a converter supply 

Ex pD motors supplied at varying frequency and voltages shall meet the requirements of 
either item a) or item b), as follows: 

a) There shall be means (or equipment) for direct temperature control by embedded 
temperature sensors specified in the motor manufacturer's documentation or other 
effective measures for limiting the surface temperature of the motor housing. The action 
of the protective device shall be to cause the motor to be disconnected. The motor and 
convertor combined need not be tested together. 

b) The motor shall be type-tested for this duty as a unit in association with the convertor 
specified in the descriptive documents and with the protective device provided. 

13.4 Rooms for explosive gas atmosphere 

13.4.1 Pressurized rooms and analyser houses 

13.4.1.1 Pressurized rooms 

Requirements for electrical installations in pressurized rooms are given in lEG 60079-13. 

13.4.1.2 Analyser houses 

Requirements for electrical installations in analyser houses are given in lEG 60079-16 and 
lEG 61285. 

14 Additional requirements for type of protection 'n' 

14.1 General 

Type of protection 'n' enclosures, with only an Ex component enclosure certificate (marked 
with a 'U'), shall not be installed. They shall always have an equipment certificate for the 
complete assembly. 

Type of protection 'n' is divided into 4 SUb-types: 

'nA' non-sparking equipment; 

'nG' sparking equipment in which the contacts are suitably protected other than by a 
restricted-breathing enclosure or energy limitation; 

'nR' restricted breathing enclosures; 

'nl' energy limited apparatus (see Clause 12). 

The energy-limited apparatus 'nl' and the energy-limited parts of associated energy-limited 
apparatus, shall comply with A'SiNZS600V9.J5,IEC 60079 15. 

Equipment for connection into energy-limited (nl) circuits should be installed in accordance 
with the requirements of equipment to type of protection 'ic', as specified in Clause 12. 

Equipment to type of protection 'nl' may be used in an intrinsically safe 'ic' circuit in 
accordance with Clause 12 

Equipment which contains energy-limited circuits shall be terminated in accordance with the 
requirements of the type of protection of the terminal enclosure (e.g. Ex 'nA', Ex 'd', Ex 'e').' 

14.2 Degree of ingress protection of enclosures (IEC 60034-5 and IEC 60529) 

Enclosures containing bare live parts and enclosures containing only insulated parts require a 
degree of ingress protection of at least IP54 and IP44, respectively. 
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When used in locations providing adequate protection against the entry of solid foreign bodies 
or liquids capable of impairing safety (for example indoors), enclosures containing bare live 
parts and enclosures containing only insulated parts require a degree of ingress protection of 
IP4X and IP2X, respectively. 

Equipment which would not be impaired by contact with solid foreign bodies or liquids (for 
example strain gauges, resistance thermometers, thermocouples, energy-limited apparatus, 
etc.) need not comply with the above requirements. 

14.3 Wiring systems 

14,3.1 General 

Cables and conduits shall be installed in accordance with Clause 9, with the following 
additional requirements concerning cable entries and conductor terminations. 

Additional cable entry holes may be made into the enclosure providing this is permitted by the 
ma n ufactu rer's docu mentation. 

NOTE 1 Threaded holes in f3-1-a-st-iG-enclosures should be at right angles to the face of the enclosure (due to the 
possible moulding methods for I'llastiG enclosures, the wall of the enclosure may have draw angles). Faces with 
angles do not allow the gland and associated fittings inserted in the hole to fit square to the face, resulting in 
ineffective sealing. 

NOTE 2 Taper threaded holes in plastic enclosures are not recommended because the hig h stresses created 
during sealing of these threads may fracture the enclosure wall. 

14.3.2 En'<;I~sut;e"~l1trief:>Cal;)le glamis 

14.3.2.1 General 

The connection of cables to equipment 'Nith type of protection 'n' shall be effecte<:l by means 
of cable glanas appropriate to the type of cable usea. They shall comfJly with the 
requirements of IEC 60079 O. 

~IOTE 1 To Rieet tile in~ress prgleetieR reqblireRieRt it Riay alse ee ReGeSsary te seal eefween tile Gaele glaruls 
and tile enGlesblre (fer exaRiple ey RieaAS ef a sealiR~ "'asller er Illreas se~ 

NOTE 2 In GfdeF Ie Rieel tile RiiniRiblRi reqllireRieAt af IP54, threaeed saele entry devises into threadea sagle 
entry Fllates aF enGieslires ef €l RiRi er greater thiGkAess need RO additienal sealiAg eetween the saele entry de"iGe 
ana the entry Fllate or enelosblre fjro"idiRg-fue axis af the Gaele eRlry .. dev+se-+s fjerfjeRaiGular to tile external surfase 
of the Gaele entry I'llate or enGloslire. 

VVhere mineral insulatea metal sheathes cables are l-:lsed, the requirement to achieve 
creepage distances shall be maintained by using an mineral insulated cable sealing device 
complying with lEG 60079 O. 

Threaded a£lapters complying with lEG 60079 0 may be fiUes into the cable entry holes to 
allow connection of the £levice or cable glana. 
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Unl:lsed entries in the enclosl:lre shall be sealed by blankiRQ elements, '''''hich comply 'Nith 
lEG 60079 0 and maintain the de!ijree of ingress protection IP54 or that reql:lired by the 
location, 'Nhichever is the higher. 

14.3.2.2 Cable glands for 'nR' equipment 

The sealing of restricted-breathing enclosures shall be such as to maintain the restricted­
breathing properties of the enclosure. 

NOTE -+ Where the cable used is not part of the certificate and/or instruction manual and is not effectively filled, it 
may be necessary to use a cable gland or other method (e,g, epoxy joint, shrinking tube) which seals around the 
individual conductors of the cable to prevent leakage from the enclosure, 

NOTE 2 A suitable sealing washer shall be fitted between the cable gland and the enclosure, 
Conduit or tapered threads will require the use of a thread sealant (see Glablse 9). 

14.3.3 Conductor terminations 

Some terminals e.g. slot types, may permit the entry of more than one conductor. Where more 
than one conductor is connected to the same terminal, care shall be taken to ensure that each 
conductor is adequately clamped, 

Unless permitted by the manufacturer's documentation, two conductors of different cross­
sections shall not be connected into one terminal unless they are first secured with a single 
compression type ferrule or other method specified by the manufacturer. 

To avoid the risk of short-circuits between adjacent conductors in terminal blocks, the 
insulation of each conductor shall be maintained up to the metal of the terminal. 

NOTE Where single screw saddle clamps are used with a single conductor, the latter should be shaped around 
the screw in the form of a 'U' unless clamping of single conductors without 'u' is permitted in the documentation 
supplied with the equipment. 

14.4 Motors 

14.4.1 Machines with rated voltage greater than 1 kV 

Machines with a rated voltage exceeding 1 kV and duties other than S1 or S2 shall be 
selected taking into account the 'Potential stator winding discharge risk assessment Ignition 
risk factors' (see Annex E). If the total sum of the risk factors is greater than 6, then anti­
condensation space heaters shall be employed, and special measures shall be applied to 
ensure that the enclosure does not contain an explosive gas atmosphere at the time of 
starting. 

NOTE 1 If the machine is intended to operate under 'special measures', the certificate with have the symbol 'X' in 
accordance with AS/NZS·600.79~OJ.E~-S-G. 

NOTE 2 Special measures may include pre-start ventilation, the application of fixed gas detection inside the 
machine or other methods specified in manufacturer's instructions, 

14.4.2 Motors with converter supply 

Motors supplied at varying frequency and voltage by a converter requires that either: 

a) the motor has been typ~.tested, in accordance with IliSINZ$:,60079;1.5IEG 60079 15, with 
the specific converter or with a comparable converter in reference to the output voltage 
and current specifications, or 

b) the motor has not been type-tested for this duty as a unit in association with the converter. 
In this case, means (or equipment) for direct temperature control by embedded 
temperature sensors specified in the motor documentation or other effective measures for 
limiting the temperature of the motor shall be provided, The effectiveness of the 
temperature control taking into account power, speed range, torque and frequency for the 
duty required shall be verified and documented. The action of the protective device shall 
be to cause the motor to be disconnected. Alternati~ely the motor has had its temperature 
class determined by calculation in accordance with 6'§llNZS>60Q79.15IEG 60079 15. 
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14.4.3 Reduced-voltage starting (soft starting) 

Motors with a soft start supply require either: 

a) the motor has been typ~ tested as a unit in association with the soft start device specified 
in the descriptive documents and with the protective device provided, or 

b) the motor has not been tYp:eTlested as a unit in association with the soft start device. In 
this case, means (or equipment) for direct temperature control by embedded temperature 
sensors specified in the motor documentation, other effective measures for limiting the 
surface temperature of the motor shall be provided or the speed control device ensures 
that the motor run up is such that the surface temperature is not exceeded. The 
effectiveness of the temperature control or proper run up shall be verified and 
documented. The action of the protective device shall be to cause the motor to be 
disconnected. 

NOTE - It is considered that soft starting is used for a short time period. 

14.5 Luminaires 

Luminaires with fluorescent lamps and electronic ballasts shall not be used where 
temperature class T5 or T6 is required or where the ambient temperature exceeds 60°C. 

NOTE 1 This restriction minimizes the risk of End of Life (EOl) effects of the lamp. 

Lamps (e.g. bi-pins, screw connections on tungsten lamps) using non-conductive materials 
with a conductive coating shall not be used unless tested with the equipment. 

NOTE 2 This requirement is intended to apply to recentty designed lamps where the pins or end caps may be 
plastic or ceramic with a conductive film coating. 

15 Additional requirements for type of protection '0'- Oil immersion 

Oil immersed equipment shall be installed in accordance with manufacturer's documentation. 

16 Additional requirements for type of protection 'q' - Powder filling 

Powder filled equipment shall be installed in accordance with manufacturer's documentation. 

17 Additional requirements for type of protection 'm' - Encapsulation 

Encapsulated equipment shall be installed in accordance with manufacturer's documentation. 

18 Additional requirements for type of protection 'to' - Protection by 
enclosure 

18.1 Practices A and B 

Two different types of practice for protection by enclosure are specified in this Standard, both 
intended to provide an equivalent level of protection against ignition. 

18.2 Practice A 

In addition to the requirements of 5.6.3.2.1, the following design details and test methods 
apply. 

.. the construction of the enclosure shall meet the general requirements as specified in 
l\S!N?:$~6:1'241:jIEC 61241 1: 
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Table 12 Dust tightness praGtiGe A 

lORe 20 
lORe 22 

lORe 21 .. litll ROR GORstlGti"e 

ll.'lAe 22 , .. illl GOR9l1Gtiue SlIst 
~ 

~ w...ax-

18.3 Practice B 

In addition to the requirements of 5.6.3.2.2, the following design details and test methods 
apply. 

• the construction of the enclosure shall meet the general requirements as specified in 
£~JN~S61241;1IEC 91241 1: 

~!~c'l6~c~'~~T~.t~9~meS$ pr;j{(;lice 

Table 1 J Dust tightness practice 8 

lORe 21 lORe 22 
lORe 20 

lORe 22 !,,,,jlll G9RStlGti'.'e Stlst ~~ 

QloIst tight as Sfl6Gifies iR !U.L4 of Qt,JsI tiglll as Sfl9Gifiee iR 1l.:U. 4 ef '"' '" 
leG 9~::l4~ 1 l-EG 91241 1 Q <') " ,f It:f' ~1') 1 

AGGitIGRal f91illoliferneRts as Sl'l9Gifi9El OsElilieRal Fe(lt,JiFern9Rts as sl'leGifies Glalolse 7 af lEG 91241 1 is Ret 
+A-G+at,Jse 7 Qf lEG €i1241 1 iR Glalolse 7 ef lEG 91241 1 aflflliGaele 

18.4 Motors supplied at varying frequency and voltages 

Ex to motors supplied at varying frequency and voltages shall meet the requirements of either 
item a) or item b), as follows: 

a) There shall be means (or eqUipment) for direct temperature control by embedded 
temperature sensors specified in the motor manufacturer's documentation or other 
effective measures for limiting the surface temperature of the motor housing. The action of 
the protective device shall be to cause the motor to be disconnected. The motor and 
converter combined need not be tested together. 

b) The motor shall be type-tested for this duty as a unit in association with the converter 
specified in the descriptive documents and with the protective device provided. 
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Annex A 
(normative) 

Verification of intrinsically safe circuits with more than one associated 
apparatus with linear current/voltage characteristics 

A.1 General 

The capacitance and inductance parametersfor thesystem of intrinsically safe circuits shall 
be determined from the ignition curves of A.§U'lIZ89:.0pT9.·tJIEC 60079 11 using the system 
values of Uo and '0 under fault conditions and at each point in the system. The faults in 
accordance with ~~lN:ZS60079;T1IEC 60079 11 shall be applied to the electrical system as 
an entity and not to each item of electrical equipment. 

The above requirements can be met by using the following calculation procedures. 

A.2 Intrinsic safety with level of protection 'ib' 

The level of protection shall be deemed to be 'ib' even if all the associated apparatus is level 
of protection 'ia'. 

NOTE This level of protection reduction takes account of the fact that the assessment is by calculation only 
without any test. 

a) Determine the highest voltage and current in the system using the Vo and '0 values 
stated on the associated apparatus (see Annex B). 

b) Check that the highest system current (/0) multiplied by a safety factor of 1,5 does not 
exceed the current obtained from the ignition curves for resistive circuits, for the 
appropriate equipI)jentapparatus group in A$[f..IZS60Q7;Q:tlIEC 60079 11 for the 
maximum system voltage (Vo )' 

c) The maximum permissible inductance (Lo) is obtained from the ignition curves for 

inductive '. ci~c~its, for the appropriate ~guipmentapparatus group in 
J;\.$lN~~~g.Ql~,j·1IEC 60079 11, using the highest system current (/0) multiplied by a 
safety factor of 1,5. 

d) The maximum permissible capacitance (Co) is obtained from the appropriate ignition 

curve for capacitive circuits in AS/NZS60()79:::'HIEC 60079 11, using the highest 
system voltage (Vo) multiplied by a safety factor of 1,5. 

e) Check that the maximum permissible values of Co and Lo conform to the requirements 
of 12.2.52. 

f) Check that V o' 10 and Po (where Po = 'oVo/4) conform to the requirements of 12.2.5.2. 

g) Determine the equipl'ne6iapparatus group of the system, in accordance with 12.25.2, 
taking into account the equipmelllapparatus group of the ignition curves used. 

h) Determine the temperature class of the system in accordance with 12.2.5.2 (where 
Po 'oVo/4). 

A.3 Intrinsic safety with level of protection 'ic' 

A similar calculation method may be used for 'ic' circuits. The safety factor used shall be 
unity. 
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Annex B 
(informative) 

Methods of determining the maximum system voltages and currents 
in intrinsically safe circuits with more than one associated apparatus with 

linear current/voltage characteristics (as required by Annex A) 

B.1 Intrinsically safe circuits 

In the case of two or more associated apparatus in an intrinsically safe circuit (see 12.2.5.3), 
the following practical method can be used to determine the new maximum system voltages 
and currents under fault conditions in the intrinsically safe circuit using the values Va' 'a of 
each item of associated apparatus taken from the documentation or from the marking plate. 

Dependent on the interconnection of the intrinsically safe terminals of the associated 
apparatus, the values of Va and 'a should be determined, in the case of normal operation and 
also under fault conditions, taking into account 

the summation of voltages only, 

the summation of currents only, or 

the summation of both voltages and currents. 

In the case of series connection of the associated apparatus with galvanic isolation between 
intrinsically safe and non-intrinsically safe circuits (see Figure 8.1) only the summation of 
voltages is possible, irrespective of the polarity of the circuits. 

In the case of parallel connection of both poles of the sources (see Figure B.2) only the 
summation of currents is necessary. 

In all other cases, where any interconnection of the poles of the sources is possible (see 
Figure B.3) series or parallel connections have to be taken into account, dependent on the 
fault under consideration. In this situation, both the summation of voltages and the summation 
of currents have to be considered separately. 
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Associated apparatus 

Ex ib 

New maximum system values: 

Hazardous area 
zone 1 

Intrinsically safe 
apparatus 

lEG 1016196 

Figure B.1 - Series connection - Summation of voltage 

Associated apparatus 

r 
Ex ib 

New maximum system values 

Hazardous area 
zone 1 

Intrinsically safe 
apparatus 

lEG 1017196 

Figure B.2 - Parallel connection - Summation of currents 
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Associated apparatus 

Exib 

New maximum system values: 

or 

Hazardous area 
zone 1 

I ntrinsically safe 
apparatus 

IEC 1018196 

Figure B.3 - Series and parallel connections - Summations 
of voltages and summations of currents 
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Annex C 
(informative) 

Determination of cable parameters 

C.1 Measurements 

The inductance and capacitance of a cable should be measured using equipment operating at 
a frequency of 1 kHz ± 0,1 kHz and an accuracy of ±1 %. The resistance of the cable should 
be measured using d.c. equipment with an accuracy of ±1 %. Results taken from a 
representative sample of cable with a minimum length of 10m are acceptable. Measurements 
should be taken at an ambient temperature of 20 °C to 30 °C. 

NOTE The equipment for the measurement of inductance should be able to operate satisfactorily when measuring 
low inductance in the presence of significant resistance. 

Where practicable, measurements of all the possible combinations of the cores which can 
result from open-circuiting and short-circuiting the separate ends of the cables should be 
made. The maximum measured values of capacitance, inductance and the LlR ratio should be 
used as the cable parameters. Where there are a large number of cores, measurements 
should only be made utilizing a representative sample of the combination of cores which will 
create the largest values of inductance and capacitance. 

The maximum capacitance of the cable should be determined by open-circuiting the remote 
end of the cable and measuring the capacitance of the combinations of the wires and screens 
which give the maximum value. For example, if a twin-pair screened cable is being measured, 
then the highest value will probably be measured between one core connected to the screen 
and the other core. That this is the highest value of capacitance should be confirmed by 
measuring the other combination of cores and screen. 

The maximum inductance should be measured by connecting together the remote ends of the 
two cores which are spaced furthest from one another. The D.C. resistance of this path is the 
resistance used in calculating the LlR ratio of the cable. 

Where the cable is loosely constructed, bending and twisting the cable a minimum of ten 
times should not cause the cable parameters to vary by more than 2 %. 

For the purpose of these measurements, the combination of faults which could connect 
separate conductors in series to effectively increase the length of cables should not be 
considered. When measuring capacitance, any screens or unused cores should be joined 
together and connected to one side of the circuit being measured. 

C.2 Multi-core cables 

Where the conductors utilized by a particular intrinsically safe or energy-limited circuit are 
readily identifiable within a multi-core, only the cable parameters related to those specific 
conductors should be considered. 

C.2.1 Type A multi-core cables 

When all the conductors utilized in a circuit are within one screen, only the interconnections of 
the conductors within that screen and to that screen should be considered. Where the 
conductors are within more than one screen, measurement should be made utilizing all the 
relevant conductors within the relevant screens. 
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C.2.2 Type B multi-core cables 

When the conductors utilized for a particular circuit can be clearly identified, measurement 
should be made only on those conductors. Where a clear identification cannot be made, all 
the possible combinations of the conductors used in that particular intrinsically safe circuit 
should be considered. 

C.2.3 Other multi-core cables 

Measurement should be made on all conductors and any screens associated with the 
intrinsically safe systems which can be interconnected by the two short-circuit faults which 
have to be considered. 

Where relevant conductors are not clearly identifiable, the testing should be extended to the 
possible combinations of the total number of conductors and screens associated with the 
three interconnected circuits. 

C.3 FISCO 

The effective capacitance of the bus cable results from the capacitance per meter C' for the 
capacitance between the two conductors and. if the cable contains a screen an additional 
capacitance per meter needs to be considered. 

The calculation of the capacitance depends on the electrical connection of bus cable and 
screen. If the bus circuit is isolated from the earthed screen or if the screen is arranged 
symmetrically between the plus and minus of the supply unit (Fieldbus balanced about 
ground), not only the capacitance conductor/conductor but also the series capacitance from 
the conductor/screen and screen/conductor is to be allowed for. The following is obtained 

C' = C'conductorlconductor + O,5C'conductorlscreen 

If the screen is connected with one pole of the supply unit, the following relation will result 

C' = C'conductorlconductor + C'conductorlscreen 
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Annex 0 
(informative) 

Safe work procedure guidelines for explosive gas atmospheres 

A safe work procedure can be implemented to permit ignition sources to be used in a 
hazardous area under prescribed conditions, 

A safe work permit can be issued when a specific location has been assessed to ensure that 
gas or vapour is not present and is not expected to be present, in quantities which may give 
rise to flammable concentrations, during a specified period, The permit may prescribe 
continuous or periodic gas monitoring and/or detailed actions to be taken in the event of a 
release, 

Considerations for the issue of a safe work permit may include: 

a) specifying the start date/time of the permit, 

b) defining the location of the activity, 

c) specifying the nature of the permitted activity (e,g, Diesel generator, drilling), 

d) taking and possible recording measurements to confirm the absence of an ignitable 
concentration of any flammable gas or vapour, 

e) specifying sampling requirements to confirm the continued absence of a flammable gas 
or vapour, 

f) control of possible flammable gas or liquid sources, 

g) specifying contingency plans for emergencies, 

h) specifying the expiry date/time of the permit 

NOTE Important aspects associated with documentation, training, controls, and use required for an effective 
application of a safe work permit are beyond the scope of this Standard, In the absence of relevant IEC standards, 
national codes should be referenced, 
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Annex E 
(normative) 

Potential stator winding discharge risk assessment -
Ignition risk factors 

Characteristics Value Factor 

> 11 kV 6 

> 6,6 kV to 11 kV 4 
Rated voltage 

> 3,3 kV to 6,6 kV 2 

> 1 kV to 3.3 kV 0 

> 1 I hour 3 

Average starting frequency in service 
> 1 I day 2 

> 1 I week 1 

~1 I week 0 

> 10 years 3 

Time between disassembly, cleaning and examination of >5to10years 2 

windings > 2 to 5 years 1 

< 2 years 0 

< IP44 a 3 

IP44 and IP54 2 
Degree of protection (IP Code) 

IP55 1 

> IP55 0 

Very dirty and wet b 4 

Coastal outdoor c 3 
Environmental conditions 

Outdoor 1 

Clean and dry indoor 0 

a Only in clean environments and regularly serviced by trained personnel 

b 'Very dirty and wet' locations include those that may be subjected to deluge systems or comprise open deck on 
offshore locations. 

I c Exposed to atmospheres containing salt. 
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Annex F 
(normative) 

KnO'.,"tledge, skills and competencies of responsible persons, operatives 
and designers 

F.1 SGope 

This annex s!'>ecifies tAe kno'Nledge, skills and competencies of persons referred to in this 
Standard. 

F.2 Kno\1',dedge and skills 

F.2.1 Responsible persons 

Responsible persons 'Nho are responsible for tho prooessos involved in the design, selection 
and erection of explosion protected equipment sAal! possess, at least, the follo'Ning: 

a) general understanding of relevant electrical engineering; 

b) understanding and ability to read and assess engineering drmvings; 

c) praotical I::lnderstanding of explosion protection Winciples and tecAniql::les; 

d) working kno'Nledge and un€!erstanding of relevant standards in explosion 
protection; 

e) basic kno'l/ledge of quality aSSl::lrance, including the principles of al:Jditing, 
documentation, traceability of measurement and instrl:Jment calibration. 

SUCA persons shall confine their involvement to the management of competent Operatives 
comll:Jcting selection and erection duties and not engage themselves directly in tAe work 
withol:Jt ensl:Jring their practical skills at least meet the requirements given in F.2.2 below. 

F.2.2 Operatives (selectioR and erectioR) 

Operatives shall possess, to the extent necessary to perform their tasks, the follo'Ning: 

a) I:Jnderstanding of the general princi!,>les of explosion protection; 

b) l:Jnderstanding of the general principles of types of protection and marking; 

c) understanding of those aspects of equipment design which affect the protection 
concept; 

d) I:Jnderstanding of content of certificates and relevant parts of this Standard; 

e) general understanding gf inspection and maintenance requirements of lEG 60079 
-i+,-

f) familiarity with the particular techniques to be employed in the selection and 
erection of equipment Feterree to in this Staneard; 

g) understanding of the additional importance of permit to work systems and safe 
isolation in relation to explosion f:}fotection . 

.f..-2.3 Designers (design and selestion) 

Designers shall possess, to the extent necessary to perform their tasks, tlie following: 

a) detailed knowledge of tAe general principles of explosion protection; 

b) detailed kno\lvledge of tAe general principles of types of protection and marking; 

c) detaile€! knOll/ledge of those aspects of equipment design 'Nhich affect tlie 
protection concept; 
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d) detailed knowledge of content of certificates and relevant parts of this Standard; 

e) understanding of practical skills for the prefjaration and installation of relevant 
concepts of pretectien; 

f) getailed knowledge of the additional importance of Permit to Work systems and 
safe isolation in relation to Explosion Protection; 

g) detailed kno'Nledge of the particular techniq\:les to Ide employed in the selection 
and erection ef equipment referred to in this Stangard; 

h) general ungerstanding of Inspection and Maintenance requirements of 
IEC @0079 17, 

F.3 Cempetencies 

F.3.1 General 

Competencies shall apply to each of the explosion protection techniq\:les for which the persen 
is involved, for example: it is !'lossiele for a person to ee competent in the field ef selection 
ang erectien of ExT equipment only and not Ide fully competent in the selection and erection 
of Ex'd' s'Nitchgear or Ex'e' motors, In such cases, the person's management shall,define this 
in their documentation system. 

F.3.2 Responsible persons 

Responsible Persons shall be a91e to demonstrate their competency ami provide evidence of 
attaining the knowledge ang skill requiremeRts specified in f,2,1 relevant to HIe types of 
J3rotectien ami/or types ef equipment involved, 

F.3.3 Operatives 

Operatives shall Ide able to demonstrate their competency and previde evidence of attaining 
the knowledge and skill requirements specified in F,2,2 relevaRt to the types of protection 
and/or types of eQuipment involved, 

They shall also be able to demonstrate their competency with dOGbimentary evidence in the: 

• use and availa9ility of documentation specified in 4,2; 

• production of jold ref30rts to the \:Iser as specifieEl in 4.2; 

• practical skills Recessary for the preparation anEl installation of relevant concepts of 
protection; 

• use and production of installation records as specified in 4.2. 

F.3.4 Designers 

Designers shall be able to Elemonstrate their competency anEl provide evidence of attaiRing 
the knovlledge and skill requirements specified in f,2,:il relevaRt to the types of protection 
and/or types of equipment involved. 

They shall also Ide aldie to demonstrate their comf3etency with documentary evidence in the: 

., prodblction of documentation specified in 4.2; 

.. production of Designers certificates to the user as specified in 4,2; 

.. practical skills Recessary for the preparation and compilation of relevaRt design details for 
the concepts of protection and systems involveEl; 

II upElated and prodblction of installation records as specified in 4,2. 
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F.4 Assessment 

+f:l.&.-.Gompetency of Responsible Persons, Operatives and Designers sRall be verified and 
attributed, at intervals relevant to national regulations or standards or user reqlJirements, on 
the basis of slJfficient evidence that the person: 

a) has the necessary skills required for the SGope of work; 

b) can act competently across the specified range of activities; and 

c) has the relevant knolNledge and understanding underpinning competency 
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Annex G 
(informative) 

Examples of dust layers of excessive thickness 

This annex provides four examples of excessively thick dust layers (see Figures G.1a to 
G.1d). 

~} 50mm 

lEG 2302107 

Tsmm < 250°C 
~. 
f>5mm 

lEG 2303107 

1>5mm 

lEG 2304107 

Figure G.1a - Excessive layer on top of equipment 

Figure G.1 b - Excessive layer on top of eqUipment 
due to low ignition temperature of the dust 

Figure G.1 c Excessive layer at the sides of 
equipment 

Figure G.1d Completely submerged equipment 

Dimensions b, sand t to be limited by 
laboratory investigation 

Figure G.1 - Examples for dust layers of excessive thickness 
with the requirement of laboratory investigation 
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Annex H 
(normative) 

Frictional sparking risks with light metals and their alloys 

H.1 General 

Incendive frictional sparking can occur in circumstances where light metals or their alloys are 
brought into suitable contact with other materials, particularly when the other material is an 
oxygen carrier such as rust. Suitable safeguards shall therefore be taken to prevent the 
occurrence of such frictional contact in circumstances where an explosive atmosphere may be 
present, because the simultaneous occurrence of the two sets of circumstances could lead to 
ignition. 

Explosive atmospheres shall be avoided and the equipment, whenever practicable, shall be 
sited in locations where such atmospheres are not likely to occur. 

NQJE Coalmining legislatiori~rnay .. ~striet the Use' Qflighlmetalalloys in GrOi.l'pl>appiieat!pns: 

H.2 Rigidly mounted equipment 

For rigidly mounted electrical equipment with lig~t~etalenclo~~res, and also for aluminium 
armoured or sheathed cable sited in areas reqlJiri9g~E;eL~':c.3c~;or~DQ'Zone 22 areas, the 
frictional sparking risk may be disregarded except in those particular circumstances where 
~eavy impact mi!:jhtEilsoinitiate the release of flammable material. This also applies in areas 
re.quiring EPL 'Gb'>GlL.~l'9b'Zone 21 areas, unless the impact risk is high, in which case the use 
of light metal enclosures or alurr;i~i~m protected cables sh~1I be avoided. Such equipment and 
cables shall not be used in areasJ'eql;jirlngiI;PL '.Gat or:[;:~a'Zone 20 areas. 

H.3 Portable and transportable equipment 

Portable and transportable equipment with light metal or light alloy enclosures, which are 
otherwise unprotected against frictional contact, shall not be taken into hazardous areas 
unless special precautions are taken to ensure safety. Such precautions may include a 
special permit to work in the assured absence of an explosive atmosphere, though more 
satisfactory safeguards may be taken, e.g. coating the equipment with a suitable abrasion­
resistant material. 

Where coatings are used, they shall be subject to regular and careful inspection. Use of the 
equipment shall not be permitted if inspection reveals that the protective material has become 
damaged to the extent that the underlying protected metal is visible. 

Precautions shall be adopted even for equipment intended for use in areas re;gUIFiAg EPl" 'Gc' 
o['Dc'Zone 22 areas only, since it might be difficult in practice to prevent the transfer of 
unprotected portable equipment to an area of greater risk. 

H.4 Fans 

Provided that the protective cowls for light metal fans, e.,g: on .mot()rs,~re designed s9that 
they are not readily deformed, such fans may be used in ar~asreq.!1iringEpl; 'Gb'.i 'Db'; 'C,3<;' 
and 'Do' Zone 21 and Zone 22 areas since other modes of failure, e.g. bearing failure, are 
more likely to create a source of ignition If plastic fans or cowls are used as alternatives, they 
shall be of anti-static material. 
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Annex I 
(informative) 

Introduction of an alternative risk assessment method 
encompassing "equipment protection levels" for Ex equipment 

1.1 Introduction 

This annex provides an explanation of the concept of a risk assessment method 
encompassing equipment protection levels (EPLs). These EPLs are introduced to enable an 
alternative approach to current methods of selecting Ex equipment 

1.2 Historical background 

Historically, it has been acknowledged that not all types of protection provide the same level 
of assurance against the possibility of an incendive condition occurring. The Installation 
Standard, lEG 60079-14, allocates specific types of protection to specific zones, on the 
statistical basis that the more likely or frequent the occurrence of an explosive atmosphere, 
the greater the level of security required against the possibility of an ignition source being 
active. 

Hazardous areas (with the normal exception of coal mining) are divided into zones, according 
to the degree of hazard. The degree of hazard is defined according to the probability of the 
occurrence of explosive atmospheres. Generally, no account is taken of the potential 
consequences of an explosion, nor of other factors such as the toxicity of materials. A true 
risk assessment would consider all factors. 

Acceptance of equipment into each Zone is historically based on the type of protection. In 
some cases the type of protection may be divided into different levels of protection which 
again historically correlate to zones. For example, intrinsic safety is divided into levels of 
protection ia and ib. The encapSUlation 'm' standard includes two levels of protection 'ma' and 
'mb'. 

In the past, the equipment selection standard has provided a solid link between the type of 
protection for the equipment and the Zone in which the equipment can be used. As noted 
earlier, nowhere in the I EG system of explosion protection is there any account taken of the 
potential consequences of an explosion, should it occur. 

However, plant operators often make intuitive decisions on extending (or restricting) their 
zones in order to compensate for this omission. A typical example is the installation of 'Zone 1 
type' navigation equipment in Zone 2 areas of offshore oil production platforms, so that the 
navigation equipment can remain functional even in the presence of a totally unexpected 
prolonged gas release. In the other direction, it is reasonable for the owner of a remote, well 
secured, small pumping station to drive the pump with a 'Zone 2 type' motor, even in Zone 1, 
if the total amount of gas available to explode is small and the risk to life and property from 
such an explosion can be discounted. 

The situation became more complex with the introduction of the first edition of lEG 60079-26 
which introduced additional requirements to be applied for equipment intended to be used in 
Zone O. Prior to this, Ex ia was considered to be the only technique acceptable in Zone O. 

It has been recognized that it is beneficial to identify and mark all products according to their 
inherent ignition risk. This would make equipment selection easier and provide the ability to 
better apply a risk assessment approach, where appropriate. 
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1.3 General 

A risk assessment approach for the acceptance of Ex equipment has been introduced as an 
alternative method to the current prescriptive and relatively inflexible approach linking 
equipment to zones. To facilitate this, a system of equipment protection levels has been 
introduced to clearly indicate the inherent ignition risk of equipment, no matter what type of 
protection is used. 

The system of designating these equipment protection levels is as follows. 

1.3.1 Mines susceptible to firedamp (Group I) 

1.3.1.1 EPL Ma 

Equipment for installation in a mine susceptible to firedamp, having a 'very high' level of 
protection, which has sufficient security that it is unlikely to become an ignition source, even 
when left energised in the presence of an outbreak of gas. 

NOTE Typically communications circuits and gas detection equipment will be constructed to meet the Ma 
requirements, for example an Ex ia telephone circuit. 

1.3.1.2 EPL Mb 

Equipment for installation in a mine susceptible to firedamp, having a 'high' level of 
protection, which has sufficient security that it is unlikely to become a source of ignition in the 
time span between there being an outbreak of gas and the equipment being de-energised. 

NOTE Typically Group I equipment will be constructed to meet the Mb requirements, for example Ex d motors and 
switchgea r. 

1.3.2 Gases (Group II) 

1.3.2.1 EPL Ga 

Equipment for explosive gas atmospheres, having a 'very high' level of protection, which is 
not a source of ignition in normal operation, expected faults or when subject to rare faults. 

1.3.2.2 EPL Gb 

Equipment for explosive gas atmospheres, having a 'high' level of protection, which is not a 
source of ignition in normal operation or when subject to faults that may be expected, though 
not necessarily on a regular basis. 

NOTE The majority of the standard protection concepts bring equipment within this equipment protection level. 

1.3.2.3 EPL Gc 

Equipment for explosive gas atmospheres, having a 'enhanced' level of protection, which is 
not a source of ignition in normal operation and which may have some additional protection to 
ensure that it remains inactive as an ignition source in the case of regular expected 
occurrences (for example failure of a lamp). 

NOTE Typically this will be Ex n equipment. 

1.3.3 Dusts (Group III) 

1.3.3.1 EPL Da 

Equipment for combustible dust atmospheres, having a 'very high' level of protection, which is 
not a source of ignition in normal operation or when subject to rare faults. 
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1.3.3.2 EPL Db 

Equipment for combustible dust atmospheres, having a 'high' level of protection, which is not 
a source of ignition in normal operation or when subject to faults that may be expected, 
though not necessarily on a regular basis. 

1.3.3.3 EPL Dc 

Equipment for combustible dust atmospheres, having an 'enhanced' level of protection, which 
is not a source of ignition in normal operation and which may have some additional protection 
to ensure that it remains inactive as an ignition source in the case of regular expected 
occurrences. 

For the majority of situations, with typical potential consequences from a resultant explosion, 
it is intended that the following would apply for use of the equipment in zones (this is not 
directly applicable for coal mining, as the Zone concept does not generally apply). See 
Table L 1 

Table 1.1 - Traditional relationship of EPLs to zones 
(no additional risk assessment) 

Equipment protection level Zone 

Ga 0 

Gb 1 

Gc 2 

Da 20 

Db 21 

Dc 22 

1.4 Risk of ignition protection afforded 

The various levels of protection of equipment must be capable of functioning in conformity 
with the operational parameters established by the manufacturer to that level of protection. 
See Table 1.2. 
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Table 1.2 - Description of risk of ignition protection provided 

Protection Equipment protection level Performance of Conditions of operation 

afforded Group 
protection 

Ma 
Two independent means of Equipment remains 
protection or safe even functioning when explosive 

I 

Very high --~--------------.-.. ---------- - - --------------- ------ when two faults occur atmosphere present 

Group I independently of each 
other 

Ga 
Two independent means of Equipment remains 
protection or safe even functioning in zones 0, 1 

Very high -----~-~-----~--.... ~~--~~~--~~-~--~~ ........ -~~~~-------------- when two faults occur and 2 

Group II independently of each 
other 

Da 
Two independent means of Equipment remains 
protection or safe even functioning in zones 20, 21 

Very high when two faults occur and 22 

Group III independently of each 
other 

Mb Suitable for normal Equipment de-energized 
High operation and severe when explosive 

Group I operati ng cond itio ns atmosphere present 

Gb 
Suitable for normal Equipment remains 
operation and frequently functioning in zones 1 and 

High occurring disturbances or 2 

Group II equipment where faults are 
normally taken into accou nt 

Db 
Suitable for normal Equipment remains 
operation and frequently functioning in zones 21 and 

High f--------- occurring disturbances or 22 

Group III equipment where faults are 
normally taken into account 

Gc Suitable for normal Equipment remains 
Enhanced -----------~---------------------- .... "' ........ -~--------~ ...... operation functioning in Zone 2 

Group II 

Dc Suitable for normal Equipment remains 
Enhanced operation functioning in Zone 22 

Group III 

1.5 implementation 

The 4th edition of lEG 60079-14 (encompassing the former requirements of lEG 61241-14) will 
introduce the EPLs to allow a system of 'risk assessment' as an alternative method for the 
selection of equipment. Reference will also be included in the classification standards 
lEG 60079-10 and lEG 61241-10. 

The additional marking and the correlation of the existing types of protection are being 
introduced into the revisions to the following lEG standards: 

.. lEG 60079-0 (encompassing the former requirements of lEG 61241-0) 

.. lEG 60079-1 

.. lEG 60079-2 (encompassing the former requirements of lEG 61241-4) 

'" lEG 60079-5 

.. lEG 60079-6 

.. lEG 60079-7 

.. lEG 60079-11 (encompassing the former requirements of lEG 61241-11) 

.. lEG 60079-15 
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.. IEC 60079-18 (encompassing the former requirements of IEC 61241-18) 

.. I EC 60079-26 

.. IEC 60079-28 

For the types of protection for explosive gas atmospheres the EPLs require additional 
marking. For explosive dust atmospheres the present system of marking the zones on 
equipment is being replaced by marking the EPLs. 
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to 

AS/NZS 60079.14:2009 

Explosive atmospheres 

Part 14: Electrical installations design, selection and erection  

(IEC 60079-14, Ed 4.0 (2007) MOD) 

 

CORRECTION 

The 2009 edition of AS/NZS 60079.14 is amended as follows; the amendment(s) should be inserted in the 

appropriate place(s). 

SUMMARY: This Amendment applies to Clauses 4.3.1, 4.3.2 and 4.3.2.1 and Table 2.2. 

Published on 15 August 2011. 

Approved for publication in New Zealand on behalf of the Standards Council of New Zealand on 1 July 2011. 

 

Preface 

Delete the first paragraph and replace with: 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand 

Committee EL-014, Equipment for Explosive Atmospheres. In conjunction with 

AS/NZS 60079-17, it is intended to replace the AS/NZS 2381, AS 2381 and AS 1076 series, 

in September 2012. After this time it is intended that the AS/NZS 2381, AS 2381 and 

AS 1076 series will be withdrawn. It is also intended that this Standard, in conjunction with 

AS/NZS 60079.17, will replace AS/NZS 61241.14, in September 2012. After this time it is 

intended that AS/NZS 61241.14 will also be withdrawn. 

 

Clause 4.3.1, 4.3.2 and 4.3.2.1 

Delete Clauses 4.3.1, 4.3.2 and 4.3.2.1 and replace with: 

4.3.1   Equipment with certificates according to IEC standards or AS/NZS Standards 

Equipment with certificate according to IEC 60079 series, IEC 60079-29-1 and 

IEC 60079-29-2 or IEC 61241 series, meets the requirements for hazardous areas, when 

selected and installed in accordance with this Standard. 

Equipment with acceptable certification according to hazardous areas Standards published 

as AS/NZS Standards, IEC Standards or AS Standards in accordance with as listed in 

Table 2.1 or for gases and vapours or Table 2.2 for combustible dusts as appropriate as 

applicable, is acceptable when selected and installed in accordance with this Standard. 

Acceptable certification of equipment shall be covered by a Certificate of Conformity 

which— 

(a) is issued in accordance with a Type 5 Scheme complying with ISO/IEC Guide 67; and 

(b) is issued by a body operating within the IECEx Scheme or the ANZEx Scheme or by a 

certification body with accreditation by JAS-ANZ or an organization that has a Mutual 

Recognition Agreement (MRA) with JAS-ANZ covering Product Certification of 

Explosion Protected Equipment; and 

(c) certification shall be issued by a Certification Body or agency with current 

accreditation or acceptance by way of independent assessment complying with 

ISO/IEC Guide 65. The accreditation or acceptance shall show Ex certification for an 

ISO Type 5 system in the Ex field, as part of their capability; and 
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(d) the certification system shall also require— 

(i) testing of samples for compliance with relevant IEC Standards or Australian 

Standards; 

(ii) assessment and audit of manufacturers by the Certification body, for 

compliance of their quality system according to ANZEx or IECEx requirements 

or equivalent; and 

(iii) on-going surveillance audits of manufacturers, in accordance with ANZEx or 

IECEx quality requirements or equivalent, by the Certification body, responsible 

for issuing the Certificate. This does not preclude the Certification Body 

arranging to have surveillance audits conducted by another body operating as 

their agent. 

Equipment certified under the IECEx Scheme and registered on the IECEx database 

(www.iecex.com) or the ANZEx Scheme registered on the ANZEx database 

(www.anzex.com.au) meets these criteria. Equipment certified under the AUSEx Scheme is 

acceptable when manufactured within the certificate validity period. 

NOTE: For Ex ‘v’ installations and where Ex ‘p’ is applied to buildings, and the like, that are 

assembled and/or installed on site, certification may not be appropriate. In such cases a statement 

of assessment by a competent person may be accepted. 

4.3.2   Equipment without certificates according to acceptable IEC Sstandards or 

AS/NZS Standards 

Apart from simple apparatus used within an intrinsically safe circuit, the selection of 

equipment for use in a hazardous area, which either has no certificate at all or it has a 

certificate but not in accordance with one of the standards listed in 0, shall be restricted to 

circumstances where suitable equipment with certificate is not obtainable. The justification 

for the use of such equipment, along with the installation and marking requirements, shall 

be made by the user, manufacturer or third party and be recorded in the verification dossier. 

The following requirements of this Standard, under these conditions, may not be applicable. 

Apart from simple apparatus used within an intrinsically safe circuit, the selection of 

equipment for use in a hazardous area, which has a certification that e but is not in 

accordance with one of the Standards listed in 4.3.1, shall be restricted to circumstances 

where suitable equipment with acceptable certification in accordance with 4.3.1 is not 

practically obtainable.  

The justification for the use of such equipment along with the selection, installation, and 

marking, inspection, maintenance and repair and overhaul requirements certified to an 

alternative Standard to those referenced in 4.3.1, along with the selection, installation, 

marking, inspection, maintenance, repair and overhaul requirements, shall be made by the 

person(s) in control of the installation using a competent body. 

The justification shall be included as part of the verification dossier. Justification may be 

demonstrated in This may take the form of a Conformity Assessment Document. Guidance 

for the preparation of a Conformity Assessment Document can be found in Annex ZD. 

4.3.2.1   For use in Australia 

For Group I installations, equipment with alternative certification certified to an alternative 

Standard is not accepted. 

NOTE: Regulatory authorities may specify additional requirements for acceptance of equipment 

with alternative certification certified to alternative Standards. 
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Single User PDF Download Terms & Conditions 
 
You have downloaded material which is subject to strict conditions of use. Copyright in this material is
owned by Standards New Zealand. Please read these terms and conditions carefully, as in addition to the
usual range of civil remedies available to Standards New Zealand for infringement of copyright, under New
Zealand law every person who infringes copyright may be liable to a fine not exceeding $50,000 or to
imprisonment for a term not to exceed three months.  
You have purchased a single-user licence to store this non-reviseable Adobe Acrobat PDF file on your
personal computer. You may print out and retain ONE printed copy only. 
Standards New Zealand retains title and ownership of the copyright in this PDF file and the corresponding
permitted printed copy at all times. 
Under this license use of both the PDF file and the single permitted printed copy of this PDF file you may
make are restricted to you. Under no circumstances are you permitted to sell, transfer or copy this PDF
file, the one permitted printed copy of this PDF file, or any part of either of them. 
You undertake that you will not modify, adapt, translate, reverse engineer, decompile, disassemble or
create derivative works based on any of the downloaded PDF file, nor will you merge it with any other
software or document, even for internal use within your organization. 
Under no circumstances may this PDF file be placed on a network of any sort without the express
permission of Standards New Zealand. 
You are solely responsible for the selection of this PDF file and any advice or recommendation given by
Standards New Zealand or its employees or agents about any aspect of this PDF file is intended for
guidance only and is followed or acted upon entirely at your own risk. 
Standards New Zealand is not aware of any inherent risk of viruses in this PDF file at the time that it is
downloaded. Standards New Zealand has exercised due diligence to ensure, so far as practicable, that this
file does not contain such viruses. 
No warranty of any form is given by Standards New Zealand or by any party associated with Standards
New Zealand with regard to this PDF file, and you accept and acknowledge that Standards New Zealand
will not be liable in any way to you or any to other person in respect of any loss or damage, however
caused which may be suffered or incurred or which may arise directly or indirectly through any use of this
PDF file. 
Regardless of where you were when you downloaded this PDF file you accept and acknowledge that to the
fullest extent possible you submit to New Zealand law with regard to this licence and to your use of this
PDF file. 
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Clause 5.4.1, Table 2.2 

Delete Table 2.2 and replace with: 

 

EPL Type of protection Code 
Gro

up 

According to Comments 

'Da' 

Intrinsically safe 'ia' III 

AS/NZS 60079.11 
1)

 

AS/NZS 61241.11 Equipment identified as Ex iaD 

AS 2380.7 
1)

 

 

IEC 60079-11 
1)

 

Encapsulation 'ma' III 

AS/NZS 60079.18  

 

IEC 60079-18 

Protection by enclosure 'ta' III 

AS/NZS 61241.1 
Equipment identified as Ex tD 

A20 

AS/NZS 61241.1.1 Equipment identified as DIP A20 

AS/NZS 60079.31 

 

IEC 60079-31 

'Db' 

Intrinsically safe 'ib' III 

AS/NZS 60079.11 
1)

  

AS/NZS 61241.11 Equipment identified as Ex ibD 

AS 2380.7 
1)

 

 

IEC 60079-11 
1)

 

Encapsulation 'mb' III 

AS/NZS 60079.18 
Equipment identified as Ex m or 

Ex mb 

AS 2431 Equipment identified as Ex m 

IEC 60079-18 
Equipment identified as Ex m or 

Ex mb 

AS/NZS 61241.18 Equipment identified as Ex mD 

IEC 61241-18 Equipment identified as Ex mD 

Protection by enclosure 'tb' III 

AS/NZS 61241.1 
Equipment identified as Ex tD 

A21 or Ex tD B21 

AS/NZS 61241.1.1 
Equipment identified as DIP A21 

or DIP B21 

AS 2236 Equipment identified as DIP 

AS/NZS 60079.31 

 

IEC 60079-31 

Pressurized enclosures 'p' III 

AS 2380.4  

AS/NZS 61241.4 Equipment identified as Ex pD 

IEC 61241-4 Equipment identified as Ex pD 

'Dc' 

Intrinsically safe 'ic' III 

AS/NZS 60079-11 

 

IEC 60079-11 

Protection by enclosure 'tc' III 

AS/NZS 61241.1 Equipment identified as  

Ex tD A22 or Ex tD B22 

AS/NZS 61241.1.1 Equipment identified as  

Ex tD A22 or Ex tD B22 

AS/NZS 60079.31 

 

IEC 60079-31 

Pressurized enclosures 'pD' III IEC 61241-4  

1)

 – Additional installation requirements apply – see 5.4.5. 
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