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Preface (UL)

This UL Standard is based on ISO/IEC Publication 80079-36: First edition, Explosive Atmospheres — Part
36: Non-Electrical Equipment for Explosive Atmospheres — Basic Method and Requirements. ISO/IEC
publication 80079-36 is copyrighted by the IEC.

This edition has been issued to satisfy UL Standards policy.

This is the UL Standard for Safety for Explosive Atmospheres — Part 36: Non-Electrical Equipment for

Explosive

Atmospheres — Basic Method and Requirements.

These m:LteriaIs are subject to copyright claims of IEC and UL. No part of this publicatig

n may be

reproducdd in any form, including an electronic retrieval system, without the prior written‘permission of UL.
All requegts pertaining to the Explosive Atmospheres — Part 36: Non-Electrical Equipment forl Explosive
Atmosphdres — Basic Method and Requirements, UL 80079-36 Standard should be submitted tg UL.
Note — Althqugh the intended primary application of this Standard is stated in its Scope, it is important to note that if remains the
responsibility of the users of the Standard to judge its suitability for their particular purpose.
The followiing people served as members of STP 60079 and participated/in the review of this standard:
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National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication 80079-
36, Explosive Atmospheres — Part 36: Non-Electrical Equipment for Explosive Atmospheres — Basic
Method and Requirements, copyright 2016, are indicated by notations (differences) and are presented
within the body of the standard in bold text using legislative text (strike-out and underline).

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

D1 - The|
eliminatio

Fequirements,

D2 — Thege are National Differences from IEC requirements based on existing safety practiges. These
requiremgnts reflect national safety practices, where empirical substantiation (for-the IEC ¢r national
requiremgnt) is not available or the text has not been included in the IEC standard.

DC - Thepe are National Differences based on the component standards and will not be delg¢ted until a
particular component standard is harmonized with the IEC component standard.

DE - These are National Differences based on editorial comments-or corrections.
DR - These are National Differences based on the national regulatory requirements.

Each natipnal difference contains a description of what the national difference entails. Typically|one of the
following yords is used to explain how the text of thecnational difference is to be applied to the base IEC
text:

Addition / Add - An addition entails adding a complete new numbered clause, subclause, table,
figlre, or annex. Addition is not meantto include adding select words to the base IEC text.

Déletion / Delete - A deletion entails complete deletion of an entire numbered clause, pubclause,
taljle, figure, or annex without.any replacement text.

Madification / Modify\= A modification is an altering of the existing base IEC text sfich as the
adpition, replacement or deletion of certain words or the replacement of an entire clause,
subclause, table, figure, or annex of the base IEC text.
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 36: Non-electrical equipment for explosive atmospheres —

Basic method and requirements

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions
concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes
International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter

referred to a
the subject
liaising with
Standardizaf

2) The form
opinion on t

3) IEC Publi
sense. Whilg
responsible

4) In order f
maximum e

5 "[EC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committeq
Healt with may participate in this preparatory work. International, governmental and non-governmentat

the IEC also participate in this preparation. IEC collaborates closely with the International, (@rg
ion (ISO) in accordance with conditions determined by agreement between the two organizations!

bl decisions or agreements of IEC on technical matters express, as nearly as possible,-an international
e relevant subjects since each technical committee has representation from all interested 1EC National Con

Cations have the form of recommendations for international use and are accepted,by IEC National Comn
all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC ¢
or the way in which they are used or for any misinterpretation by any end user:

b promote international uniformity, IEC National Committees underfake to apply IEC Publications transp
ktent possible in their national and regional publications. Any divergence between any IEC PublicH

correspondig national or regional publication shall be clearly indicated in thelatter.

5) IEC itself
and, in sonj
certification

6) All users s

7) No liabilit
technical co
whatsoever,
reliance upo

Hoes not provide any attestation of conformity. Independent-certification bodies provide conformity assessi
e areas, access to |IEC marks of conformity. IEC is/hot responsible for any services carried out by
odies.

hould ensure that they have the latest editionofthis publication.

shall attach to IEC or its directors, emiployees, servants or agents including individual experts and m
mmittees and IEC National Committees for any personal injury, property damage or other damage d
whether direct or indirect, or for Costs (including legal fees) and expenses arising out of the publicatid
h, this IEC Publication or any other IEC Publications.

8) Attention Ls drawn to the Normative.references cited in this publication. Use of the referenced publications is indispe

correct appli

9) Attention
not be held 1

ation of this publication:

s drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rig
esponsible-for identifying any or all such patent rights.

interested in
prganizations
lanization for

Fonsensus of
hmittees.
hittees in that

hnnot be held

Arently to the
tion and the

nent services

independent

pmbers of its
f any nature
n, use of, or

hsable for the

hts. IEC shall

n-electrical

InternatiopalsStandard 1SO 80079-36 has been prepared by IEC sub-committee 31M: No
equipmentmd_pm@uyﬁemwmww;&mpmm_u

atmosphe

res.

The text of this standard is based on the following documents of the IEC:

explosive

FDIS Report on voting

31M/103/FDIS 31M/109/RVD

Full information on the voting for the approval of this standard can be found in the report on voting
indicated in the above table. In ISO, the standard has been approved by 15 P members out of 22 having
cast a vote.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

"A list of all parts in the IEC 60079 series, under the general title Explosive atmospheres, as well as the
International Standard 80079 series, can be found on the IEC website."

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

* reconfirmed,

 withdrawp,
* replaced py a revised edition, or

* amended.
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INTRODUCTION

This part of ISO/IEC 80079 addresses for the first time basic requirements and protection concepts for
mechanical explosion protected equipment on an international level. Up to now, with some exceptions,
only the design, manufacture, installation and operation of electrical equipment in explosive atmospheres
have been addressed in ISO and IEC standards. Examples of non-electrical equipment are: couplings,
pumps, gearboxes, brakes, hydraulic and pneumatic motors and any combination of devices to realise a
machine, fan, engine, compressor, assemblies, etc.

Although many but not all of such machines use an explosion protected electric motor for motive power
the measures needed to reduce the risk of ignition in mechanical equipment as part of the machine may
be differefitto those applied to electrical equipment.

DE Whereas non-explosion protected electrical equipment working within design

rameters often contains effective ignition sources such as sparking.parts, this is not
cessarily true for mechanical equipment which is designed to operate without break-

p
n
down between predetermined maintenance operations.

DE Where malfunctions have to be considered, mechanical. equipment can often meet the
rgquirements for EPL Gb or Db equipment by a proper.choice of well-tried congtructional
mleasures that would reduce failures causing ignition sources to an acceptably|low level.
Generally there are two mechanical ignition scenarios that need to be considened. These
are, ignition resulting from a failure in the machine such as a bearing over-heating or
ignition created by the normal functioning of the'machine such as a hot brake surface.

DE Experience has shown that it is esséntial to perform a comprehensive ignitipn hazard
assessment on the complete mechanical equipment to identify all potentigl ignition
sources and determine if they can.become effective ignition sources during the| expected
lifetime of the mechanical equipment. Once these ignition risks are undergtood and
dpcumented it is then possible to assign protective measures, depending on the required
Efjuipment Protection Level(EPL), to minimise the probability that these ignition sources

Il become effective. This’ is the fundamental difference to standards for|electrical
eZuipment.

This stan@lard addresses._mechanical equipment and assemblies intended for the generation, transfer,
storage, measurement,\control and conversion of energy and/or the processing of material and which are
capable of causing an-explosion through their own potential sources of ignition.

Potential jgnition sources are not limited to those created by the equipment but include any ignition
sources cfeated by the operation of the equipment; for example hot surfaces when pumping hlot fluids or
electrostatic charging wnen handling plastics.

If the only source of ignition of an item comes from the external process such items are not considered to
have their own source of ignition, and they are not in the scope of this part of ISO/IEC 80079.

DE This document addresses for the first time basic requirements and protection concepts
for mechanical explosion protected equipment from ISO 80079-36, which was based on the
European EN13463 series of standards.

NOTE Examples are items made from plastics (polymers) like plastic pipes and containers that can become charged due to an
external process (and not by the operation of the equipment), or items that can become hot due to an external process (like a pipe).
These are not considered to be “non-electrical equipment” on their own. If on the other hand such items are incorporated into non-
electrical equipment, and could become an ignition source by the intended operation of the equipment, they need to be assessed
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together with the equipment under consideration (for example a plastic pipe as part of a petrol dispenser could become charged due
to the operation of this dispenser).
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EXPLOSIVE ATMOSPHERES - Part 36: Non-electrical equipment for

explosive atmospheres — Basic method and requirements

1 Scope

1DV DE Modification of Clause 1 to replace with the following:

This standard part-of ISO/EC-80079 specifies the basic method and requirements for
design, construction, testing and marking of non-electrical Ex equipment, Ex Components,
protective systems, devices and assemblies of these products that have "their own
potential ignition sources and are intended for use in explosive atmospheres.

Hand tools and manually operated equipment without energy storage-are excliided from
the scope of this standard. This standard does not address the safety of static fixed
alitonomous process equipment when it is not part of equipment referred to in this
sfandard.

NOTE 1 Statie Fixed autonomous process equipment includes items such as tanks, vessels, fixed pjpework and
h3gnd operated valves which do not have their own source of energy(that could create a potential igrition source
dyring operation.

This standard does not specify requirements for safety, other than those directly|related to
the risk of ignition which may then lead{to an explosion. The standard atmospheric
conditions (relating to the explosion characteristics of the atmosphere) under which it may
be assumed that equipment can be operated are:

e femperature —-20 °C to +60 °C;

bressure 80 kPa (0,8 bar) to.110 kPa (1,1 bar); and

« air with normal oxygen ‘content, typically 21 % v/v.

Spich atmospheres can also exist inside the equipment. In addition, the external
mosphere can.be drawn inside the equipment by natural breathing produced Is a result
of fluctuations:.in the equipment’s internal operating pressure, and/or temperature.

NOTE 2 _Although the standard atmospheric conditions above give a temperature range for the atmosphere of
—-20 °C to-+60 °C, the normal ambient temperature range for the equipment is —20 °C to +40 °C, unle$s otherwise
specified and marked. It is considered that —20 °C to +40 °C is appropriate for most equipment|and that to
mantfacture—ateqguipme obe-suitabtefora andarcd-a osphereupper-ambie emperatureof+60 °C would

place unnecessary design constraints.

NOTE 3 The requirements of this standard can also be helpful for the design, construction, testing and marking of
equipment intended for use in atmospheres outside the validity range stated above. In this case however, the
ignition hazard assessment, ignition protection provided, additional testing (if necessary), manufacturer’s
technical documentation and instructions to the user, clearly demonstrate and indicate the equipment’s suitability
for the conditions it may encounter. It is also recognized that changes in temperature and pressure can have a
significant influence on characteristics of the explosive atmosphere, such as ignitability.

This standard part—of ISONEC-80079 specifies the requirements for the design and
construction of equipment, intended for explosive atmospheres in conformity with all
Equipment Protection Levels (EPLs) of Group I, Il and IIl.
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NOTE 4 It is not unusual for equipment designed and constructed in accordance with this standard for a particular
EPL to be used in areas requiring an EPL with a higher level of safety by including the application of additional
measures. Such measures include for example inerting, suppression, venting or containment or for example by
dilution, drainage, monitoring and shut-down. Such measures are outside the scope of this standard.

This standard supplements and modifies the general requirements of {EC UL 60079-0, as
shown in Table 1. Where a requirement of this standard conflicts with a requirement of IEC
UL 60079-0, as far as applicable for non-electrical equipment, the requirement of this
standard takes precedence.

This standard is supplemented or modified by the following standards concerning specific
ty pes-of Pt otection:

— IS© UL 80079-37, Explosive atmospheres — Part 37: Non-electrical-'equigment for
explosive atmospheres — Non-electrical type of protection constructional safety "c”,
cqntrol of ignition source "b", liquid immersion "k"

— }EC€ UL 60079-1, Explosive atmospheres — Part 1: Equipment protection by flameproof
ernjiclosures "d"

— {EC UL 60079-2, Explosive atmospheres — Part 2: Equipment protection by pressurized
ericlosures "p"

—JEC UL 60079-31, Explosive atmospheres — Part 31 Equipment dust ignition protection by
ericlosure "t"

THe nature and ignition sources of noncelectrical equipment shall be considered when
a;lplying types of protection "d", "p", or,"t" on non-electrical equipment (see Anngx G).

DR Where references are made_to IEC and ISO standards, the reference requirements
found in these standards shall apply as modified by any applicable US National Differences
for that standard (see Clause2).

Table 1
Applicability of specific clauses of {EC UL 60079-0
Clause-of {EC UL 60079-0 {EC UL 60079-0 application to
Ed 6.0 Clause / Sub-Clause Title 1SO UL 80079-36 1SO UL §0079-37
(2011) (Normative) e "pp* npew
(Inf.)
4 Equipment grouping Modified (see Clause 4) (*) (* (*)
4.1 Group | Applies *) ) *
4.2 Group Il Applies (*) () )
4.3 Group lll Modified (see 4.4) () () (*)
4.4 Equipment for a particular Applies () () ()
explosive atmosphere
5 Temperatures Modified (see 6.2 and Table 2) (*) (*) (*)
5.1 Environmental influences Applies (*) (*) (*)
5.1.1 Ambient temperature Applies (*) (*) (*)
to be read as non-electrical equipment

Table 1 Continued on Next Page
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Table 1 Continued

Clause of {EC UL 60079-0 IEC UL 60079-0 application to
Ed 6.0 Clause / Sub-Clause Title 1SO UL 80079-36 1SO UL 80079-37
(2011) (Normative) e e ",
(Inf.)
5.1.2 External source of heating or Applies *) *) *)
cooling to be read as non-electrical equipment
5.2 Service temperature Applies *) (*) *)
to be read as non-electrical equipment
5.3.1 Determination of maximum Modified (see 6.2.3) non-electrical (*) (*) *)
surface temperature
8.3.2.1 Group | electrical equipment Modified (see 6.2.4) non-electrical (*) 1) *)
8.3.2.2 Group Il electrical equipment Modified (see 6.2.5) non-electrical (%) 1) *)
8.3.2.3 Group lll electrical equipment Modified (see 6.2.7) non-electrical *) (§i) *)
8.3.3 Small component temperature Modified (see 6.2.6) non-electrical (*) (1) (*)
for Group | and Group Il
electrical equipment
q. Requirements for all electrical Applies (*) (1) (*)
equipment to be read as non-electrical' equipment
q.1 General Applies *) §i) *)
to be read as non-electrical equipment
q.2 Mechanical strength of Applies *) §i) *)
equipment
q. Opening times Modified.(see 7.3) (*) (1) (*)
q.4 Circulating currents in Applies (*) M *)
enclosures (e.g. of large
electrical machines)
.5 Gasket retention Applies (*) (1) (*)
4.6 Electromagnetic and ultrasonic Excluded - E -
energy radiating equipment
1 Non-metallic enclosiires and Applies *) i) *)
non-metallic parts of enclosures
11 General Applies *) M *)
111 Applicability Applies *) M *)
1.1.2 Specification of materials Applies (*) (1) (*)
1.2 Thermal endurance Applies (*) 6] (*)
1.3 Resistance to light Applies (*) (1) (*)
1.4 Electrostatic charges on Modified (see 6.7.4, 6.7.5 and 6.7.6) (*) (1) (*)
external non-metallic materials
7.5 Accessible metal parts Applies *) *) *)
8 Metallic enclosures and metallic | Modified (see 6.4.2.1 Footnote 1) and *) ) )
parts of enclosures ref. to ISO 6507-1
8.1 Material composition Modified (see 6.4.2.1 Footnote 1) and *) *) *
ref. to 1ISO 6507-1
8.2 Group | Modified (see 6.4.2.1 Footnote 1) and (*) (*) (*)
ref. to 1ISO 6507-1
8.3 Group Il Modified (see 6.4.2.1 Footnote 1) and (*) () (*)
ref. to 1ISO 6507-1
8.4 Group Il Modified (see 6.4.2.1 Footnote 1) and (*) (*) (*)
ref. to 1ISO 6507-1

Table 1 Continued on Next Page
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Table 1 Continued

Clause of IEC UL 60079-0

{EC UL 60079-0 application to

Ed 6.0 Clause / Sub-Clause Title 1SO UL 80079-36 1SO UL 80079-37
(2011) (Normative) nen " "y
(Inf.)

9 Fasteners Excluded - - -

10 Interlocking devices Excluded - - -

1" Bushings Excluded - - -

12 Materials used for cementing Applies (see 7.6) (*) () )

13 Ex Components Applies (*) (* (*)

14 Connection facilities and Excluded - -] -
termination compartments

1% Connection facilities for Excluded - - -
earthing or bonding conductors

16 Entries into enclosures Excluded - - -

1v Supplementary requirements for | Excluded - - -
rotating machines

18 Supplementary requirements for | Excluded - - -
switchgear

19 Supplementary requirements for | Excluded - - -
fuses

20 Supplementary requirements for | Excluded - — -
plugs, socket outlets and
connectors

2 Supplementary requirements for | Excluded - — -
luminaires

2p Supplementary requirements for _|~Excluded - - -
caplights and handlights

28 Equipment incorporating ce¢lls Excluded - - -
and batteries

24 Documentation Modified (see 9) () (* ()

25 Compliance of prototype or Applies (*) (* *)
sample with documents

26 Type Tests Modified (see 8) *) (* *)

26.1 General Applies () (* (*)

26.2 Test configuration Applies ) (* *)

to be read as non-electrical equipment

26.3 Tests in explosive test mixtures | Applies (*) (* (*)

26.4.1 Order of tests Excluded - - -

26472 Resistance to impact Applies (see 8.3.1) ™ [§ (*)

26.4.3 Drop test Applies (see 8.3.2) (*) (*) *)

26.4.4 Acceptance criteria Applies (see 8.3.3 ) *) *)

26.4.5 Degree of protection (IP) by Applies *) *) *)
enclosure

26.5.1.1 General Applies *) *) *)

26.5.1.2 Service temperature Applies *) *) *)

26.5.1.3 Maximum surface temperature Modified (see 8.2) *) (*) *)

26.5.2 Thermal shock test Applies (*) (*) (*)

Table 1 Continued on Next Page
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Table 1 Continued

Clause of {EC UL 60079-0 IEC UL 60079-0 application to
Ed 6.0 Clause / Sub-Clause Title 1SO UL 80079-36 1SO UL 80079-37
(2011) (Normative) e e ",
(Inf.)
26.5.3 Small component ignition test Excluded - - -
(Group | and Group Il)
26.6 Torque test for bushings Excluded - - -
26.7 Non-metallic enclosures or non- | Applies (*) (*) (*)
metallic parts of enclosures
16.8 Thermal endurance to heat Applies (see 8.4.4) *) (1) *)
16.9 Thermal endurance to cold Applies (see 8.4.5) (%) (1) (*)
16.10 Resistance to light Applies *) (1) (*)
6.11 Resistance to chemical agents Applies (see 8.4.6) (*) (1) (*)
for Group | electrical equipment
16.12 Earth continuity Excluded - + -
16.13 Surface resistance test of parts Applies (*) (1) (*)
of enclosures of non-metallic
materials
q6.14 Measurement of capacitance Excluded - + -
16.15 Verification of ratings of Excluded - T -
ventilating fans
26.16 Alternative qualification of Applies *) M *)
elastomeric sealing O-rings
a7 Routine tests Applies (*) (1) (*)
28 Manufacturer's responsibility Modified (see 9.1) (*) (1) (*)
29 Marking Modified (see 11) (*) (1) (*)
3o Instructions Modified (see 10) *) ) *)
30.1 General Applies *) M (*)
j0.2 Cells and batteries Excluded - T -
30.3 Electrical machines Excluded - + -
jo.4 Ventilating.fans Excluded - + -
() This requirement concerns also equipment protected by types of protection "c", "b" and "k".
Applies — Thistrequirement of 1EG UL 60079-0 is applied without change.
Excluded=This requirement of {EC UL 60079-0 does not apply.
IYIodified = This requirement of {EC UL 60079-0 is modified as detailed in this standard.

e. This
doetme 2 g-to-the-specificregtiiren © G- U666 0-Ec—6-0-26 843;Fhe clause
numbers for the 6th edition are shown for information only. This is to enable the General Requirements }EC UL
60079-0 Ed. 5.0:2007 2009 or UL 60079-0 Ed. 7.0:2019 to be used where necessary with this part of ISO 80079.
Where there were no requirements for the 5th edition or where there is a conflict between requirements, the 6th
edition requirements should be considered.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.
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2DV DR Modification of Clause 2 references to replace with the following:

Q

b FR

ANSHUL 746B, Polymeric Materials — Long Term-Property Evaluations

UL 60079-0, Explosive atmospheres — Part 07 Equipment — General requirements

UL 60079-1, Explosive atmospheres — Part 1: Equipment protection by flameproof

ernclosures "d"

UL 60079-2, Explosive atmospheres — Part 2: Equipment protection by pri

bssurized

enclosure "p"

ULl 60079-28, Explosive atmospheres — Part 28: Protection of equipment and trari

smission

syistems using optical radiation

UL 60079-31;-Explosive atmospheres — Part 31: Equipment dust ignition proti

bction by

enclosure "t"

UL “80079-37, Explosive atmospheres — Part 37: Non-electrical equipment for

pxplosive

atmospheres — Non-electrical type of protection constructional safety "c", control of

ignition source "b", liquid immersion "k"
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60079-0 as well as the following
apply.

3.1
ignition source scenarios

3.1.1
possible ignition source

type Of |gr Haon-corcato-ba concidarad forthaidantification-of ianition-bhazarde
oSO uUTrGEto0 P E-CortSTIEeCreaTor meTae MmOt OGOt atares

Note 1 to enfry: Possible ignition sources include:

— Hot surfaces

— Flames anf hot gases (including hot particles)

— Mechanicdlly generated sparks

— Electrical qource

— Stray elecfric currents, cathodic corrosion protection
— Static elecjricity

— Lightning
— Radio freqpency (RF) electromagnetic waves from 10* Hz£0'3 x 10'2 Hz

— Electromaginetic waves including optical radiationsfrom 3 x 10" Hz to 3 x 10"® Hz
— lonizing rafliation

— Ultrasonic
— Adiabatic gompression and shock'waves

— Exothermig reactions, including self-ignition of dusts

311.1DV.1 DR Modification of Clause 3.1.1, Note 2 to replace with the following:

Note 2 to entry: See also Annex B for information on the identification of possible ignition sources.

Note 3 to entry: See Figure 1.

3.1.2

equipment related ignition source

possible ignition source which could be caused by the equipment under consideration regardless of its
ignition capability

Note 1 to entry: These are sometimes called "relevant ignition sources", however this can lead to misunderstanding as to whether the
ignition source is relevant in terms of it being present, in terms of its ignition capability or in terms of whether it is present in the
equipment or not.
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Note 2 to entry: All equipment related ignition sources are considered in the ignition hazard assessment to determine whether they
are potential ignition sources.

Note 3 to entry: See Figure 1.

3.1.3

potential ignition source

equipment related ignition source which has the capability to ignite an explosive atmosphere (i.e. to
become effective)

Note 1 to entry: The likelihood of becoming effective determines the EPL (they may arise in normal operation, expected malfunction,
rare malfunctjom-
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3.1.4

effective ignition source

potential ignition source which is able to ignite an explosive atmosphere when consideration is taken of
when it occurs (i.e. in normal operation, expected malfunction or rare malfunction)

Note 1 to entry: This is important for establishing the EPL.

Note 2 to entry: An effective ignition source is a potential ignition source which can ignite the explosive atmosphere if protective
measures are not used.

Note 3 to entry: For example the frictional heat which may be produced by a bearing is a possible ignition source. This is an
equipment retetecHgnition-sedree-the-pieee-ofeqtipmenteontains-a-bearrg—tthe-enrergy-whieh-meay-be-produeedby the friction in
the bearing Js capable of igniting an explosive atmosphere then this is a potential ignition source. Whether this potential ignition
source is effective depends on the likelihood that it will occur in a particular situation.

3.2
normal operation
operation [of equipment conforming to its design specification and used withinthe’ limits specified by the
manufactyrer

Note 1 to enfry: Failures (such as a breakdown of pump seals, flange gaskets or releases\of.substances caused by acdidents) which
involve repalr or shut-down are not considered to be part of normal operation.

Note 2 to erftry: Minor releases of flammable material may be part of normal,epération. For example, releases of subfstances from
seals which fely on wetting by the fluid which is being pumped are consideredyte,be minor releases.

3.3
Malfunctions

3.3.1
malfunction
situation Where equipment or components(@o not perform their intended function with respect t@¢ explosion
protection
Note 1 to enfry: See also ISO 12100:2010.

Note 2 to enfry: For the purposes efthis standard this can happen due to a variety of reasons, including

— variation of a property or of‘a.dimension of the processed material or of the work-piece;

— failure of ope (or more))of the component parts of the equipment, protective systems and components;

— external dilsturbances (e.g. shocks, vibration, electromagnetic fields);

— design error or deficiency (e.g. software errors);
— disturbance of the power supply or other services;

— loss of control by the operator (especially for hand-held machines).

3.3.2

expected malfunction

disturbance or equipment malfunction which normally occur in practice

[SOURCE: IEC 60079-0:2011, 3.41.1]

3.3.3 rare malfunction
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type of malfunction, which may happen, but only in rare instances. Two independent expected
malfunctions which, separately, would not create a source of ignition, but which, in combination, do create
a source of ignition, are regarded as a single rare malfunction

[SOURCE: IEC 60079-0:2011, 3.41.2]

3.4
maximum surface temperature

3.4DV DE Deletion of Clause 3.4, it does not apply.

3.5
maximum| possible potential energy
maximum pmount of energy which can-be stored in equipment or in parts of equipment and can dissipate
into kinetid energy during release

3.6
type of prptection
specific measures appliedto equipment to avoid ignition of a surrounding explosive atmosphere

Note 1 to enfry: Equipment designed and constructed in accordance with this standard for a particular EPL may be uped in areas
requiring an EPL with\a-higher level of safety by the application of additional measures. Such measures include for example inerting,
suppression,|venting or containment or for example by dilution, drainage, monitoring and shut-down. Such measures arg¢ outside the
scope of this Ftandard.

3.7
non-electrical equipment

3.7DV DE Modification of Clause 3.7 to replace with the following:

non-electrical equipment
equipment which can achieve its intended function mechanically

Note 1 to entry: Equipment addressed in this standard can be driven by any kind of prime mover, for example an

internal combustion engine, electric motor or hydraulic motor energy-including-electrical-equipment.
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3.8

service temperature

Ts

maximum or minimum temperature reached at specific points of the equipment when the equipment is
operating at rated conditions, including ambient temperature and any external sources of heating or
cooling

Note 1 to entry: Equipment may reach different service temperatures in different parts.

3.9

Ex Component
part of Ex|[Equipment or a module, marked with the symbol "U", which is not intended to be used alone and
requires gdditional consideration when incorporated into Ex Equipment or systems for use.irj explosive
atmosphefes

[SOURCH: IEC 60079-0:2011, 3.28, modified ("electrical" replaced by "Ex")]

3.10
equipment
machines| apparatus, fixed or mobile devices, control components ‘and instrumentation thereof and
detection [or prevention systems which, separately or jointly, are intended for the generation, transfer,
storage, measurement, control and conversion of energy for the/rocessing of material and which may be
capable of causing an explosion through their own source(s) of.ignition

3.1
Ex Equipment
equipment where measures have been applied tosensure that effective ignition sources are mjitigated as
required Ry the Equipment Protection Level (EPL)

Note 1 to enjry: This includes the ignition hazard assessment and/or protective measures in accordance with this standgrd
3112ADV DE Addition of Clause 3.12
rgasonably foreseeable misuse

Uke of a machine inva way not intended by the designer, but which can result from readily
predictable human-behaviour

[SOURCEIEC 12100:2010, 3.24)]

4 EPL apd.equipment groups

41 EPL
Equipment for explosive atmospheres is divided into:
a) Group | equipment for mines susceptible to firedamp; this group comprises two EPLs:

*« EPL Ma;

« EPL Mb.

b) Group Il Equipment for locations with an explosive atmosphere caused by mixtures of air and gases,
vapours or mists; this group comprises three EPLs:
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*« EPL Ga;
* EPL Gb;

* EPL Gc.

c) Group lll Equipment for locations with an explosive atmosphere, caused by mixtures of air and
combustible dusts; this group comprises three EPLs:

* EPL Da;

« EPCDD;

* EPL Dc.

This standprd may be used in conjunction with one or more types of protection described in the |[standards
listed in Clause 1, depending on the ignition hazard assessment in 5.2, to provide the protection fequired.

4.1DV.1 DR Modification of Clause 4.1 to add the following aftefthe 2" paragraph;

When applying this standard, the EPL designations shown shall be taken as|meaning
uipment suitable for the Zone classifications as shown’in Table 1a.

[1°]

Tablela
Relationship of EPLs to Zones

EPL designation Zone classification
Ga Zone 0
Gb Zone 1
Ge Zone 2
Da Zone 20
Db Zone 21
Dc Zone 22
Ma Not applicable
Mb Not application

NQTE CurrentUS requirements do not recognize the concept of employing the equipment protectign level in a
complete risk sment of an installation.

4.2 Groupl

Equipment of Group | is intended for use in mines susceptible to firedamp.

NOTE The types of protection for Group | take into account the ignition of both firedamp and coal dust along with enhanced physical
protection for equipment used underground.

Equipment intended for mines where the atmosphere, in addition to firedamp, may contain significant
proportions of other flammable gases or combustible dusts (i.e. other than methane or coal dust), shall be
constructed and tested in accordance with the requirements relating to Group | and also to the subdivision
of Group Il and Il corresponding to the other significant flammable gases or combustible dusts. This
equipment shall then be marked appropriately.
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4.3 Groupll

Equipment of Group Il is intended for use in places with an explosive gas atmosphere other than mines
susceptible to firedamp.

Equipment of Group Il is subdivided according to the nature of the explosive gas atmosphere for which it is
intended.

Group Il subdivisions:

* lIA, a typgicatgas s proparne;
* [IB, a tyfical gas is ethylene;
* lIC, a tygical gas is hydrogen.

NOTE 1 Thi$ subdivision is based on the maximum experimental safe gap (MESG) or the minimum igniting current rafio (MIC ratio)
of the explodive gas atmosphere in which the equipment may be installed. (See IEC 60079-20-1.):

NOTE 2 Eqyipment marked IIB is suitable for applications requiring Group IIA equipment,_Similarly, equipment marked |IC is suitable
for applicatigns requiring Group IIA or Group IIB equipment.

4.4 Grouplll

Equipment of Group Il is intended for use in places withhan explosive dust atmosphere other fhan mines
susceptible to firedamp.

Equipment of Group Il is subdivided according.te:ithe nature of the explosive dust atmosphere for which it
is intendeg.

Group Il gubdivisions:

* llIA: suitable for combustible flyings;

« l1IB: suitable for combustible flyings and non-conductive dust;

« l1IC: suitpble for combustible flyings, non-conductive dust and conductive dust.

The ignitign hazard assessment shall take into account the special requirements for non-condpctive dust
due to eleftrostatic hazards generated by insulated moving parts of non-electrical equipment.

4.5 Equipment for specific explosive gas atmospheres

The equipment may be tested for a specific explosive gas atmosphere. In this case it shall be marked
accordingly, see 11.2 e)
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5 Ignition hazard assessment

5.1 General requirements

5.1DV DR Modification of Clause 5.1 to replace with the following:

Special Note: The underlined text shown below in the 5th, 6th, & 7th paragraph is NOT a US

difference, it is underlined text in the original ISO document.

Non-electrical equipment for explosive atmospheres shall comply with the requirements of
thfs standar

| tandard, and if relevant, with the requirements as modified by the specific parts of IEC
60079, ISO 80079 and ISO/IEC 80079.

DE A prime mover may be evaluated separately to the appropriate-requiren

nents for

explosive atmospheres.

S¢q
sh

rvice conditions, instructions for safety and required maintenance for the e
all be specified by the manufacturer (see Clause 10).

quipment

DR Non-electrical equipment for explosive atmospheres.shall comply with the dpplicable

re

nuirements for equipment for use in ordinary (unclassified) locations.

NG

TE 1 Requirements for safety of equipment in ordinary (unclassified) locations can be fou

hd in ANSI

St4

ndards, NEMA Standards, Federal Requlations, etc. Equipment listed by a Nationally Recogniged Testing

Laboratory is considered to meet the applicable requirements found in these standards. A list of

ap

commonly

blied standards can be found at http://webstore.ansi:org.

NG

TE 2 Examples of ordinary (unclassified). location non-electrical requirements to be conside

red include

redg

uirements regarding the accessibility of hot'surfaces, moving parts and sharp edges.

Eq
re

uipment that has been designed and constructed according to the applicak
fuirements of relevant industrial standards, and where the ignition hazard as

e safety
sessment

cqnfirms that the equipment does not contain any effective ignition sources in normal
o[

W
efi

eration, can be classified as EPL Gc or Dc.

here the-ignition hazard assessment confirms that the equipment does not contain any

ectiverignition sources during normal operation and expected malfunct

ons, the

e(1uipment can be classified as EPL Mb, Gb or Db.

Where the ignition hazard assessment confirms that the equipment does not contain any
effective ignition sources during normal operation, expected malfunctions and rare
malfunctions, the equipment can be classified as EPL Ma, Ga or Da.

NOTE 2 Annex A provides guidance on the methodology for confirming the EPL.

Figure 1 explains the relationship of the types of ignition source.
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5.2 Progedure of ignition hazard assessment

5.21

Possible ignition source
(any type of ignition source, see 3.1)

Equipment related ignition source
(any type of possible ignition source, which could be caused by
the equipment under consideration regardless of its ignition

i
i
i
i
i
|
i capability)

Equipment has Potential ignition source
these ignition (equipment related ignition source which has the
sources ™ _capability to ignite an explosive atmosphere)

rem oo L-s explosive atmosphere when consideration is taken

T T Effective ignition source
! ! (potential ignition source which is able to ignite an

Protective of when it occurs - i.e. in normal operation,

i measures are i expected malfunction or rare malfunction - which
' ngeded —— determines the intended EPL)
HR .
i P S, O SN J
L ) I I
IEC
su266f
Figure1

Relationship between ignition source definitions

Farmal Ignition hazard identification and assessment

5J]2.1DV DE Modification of Clause 5.2.1 to replace with the following:

The equipment shall be subjected to a fermal documented ignition hazard assessment to
identify all potential ignition sources that could occur during normal operation,| expected

stallations,

T formalisedprocess—shallbe—applied—to—cov desig onstructic

inspection, testing and maintenance requirements for the protective functions.

NOTE This assessment is typically carried out using a table listing each potential ignition source, together with
the mitigation applied (see example in Table B.1)

Protective measures or types of protection shall be considered or applied in the following
order:

a) minimize the likelihood that ignition sources arise;

b) minimize the likelihood that ignition sources become effective;
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5.2.2 Gréup Iequipment assessment

5.2.2.1

In the casg of EPL Ma, the assessment shall list all of the potential ignition sources-that are eithe
or likely to[become effective, taking account of the need to have a very high level'of-protection a
that EPL Mla equipment is required to be safe in normal operation, during expected malfunctior
rare malfunction, even when it is left energised in the presence of an outbreak of gas.

To minimige the likelihood of ignition, the assessment shall show either:

a) in the eyent of failure of one means of protection, at least ah independent second means of
provides the required level of protection; or

b) the required level of protection is ensured in the event of two faults occurring independent

other.

5.2.2.2 For EPL Mb equipment

In the cas¢ of EPL Mb equipment, the.assessment shall list all of the potential ignition source
either effegtive or likely to become effective taking account the need to have a high level of prot
the fact that Mb equipment is required to be safe in normal operation and during expected ma3
even undgr severe operating eonditions, in particular those arising from rough handling and
environmental conditions.

It shall als
being designed to be-de-energised in the event of an explosive atmosphere occurring. The ag
shall indicate the.means used to minimize the likelihood of ignition. These means may either be
to this starldard or to the type of protection standards listed in the scope of this standard.

d) contain the explosion and minimize the likelihood of flame propagation.

c) minimize the likelihood of the explosive atmosphere reaching the ignition source; and

Depending on the intended EPL, all potential ignition sources shall be considered.

Ignition sources caused by reasonably foreseeable misuse which—eanh—reasonably be
anticipated-shall should also be considered. See Annex E.

Flor EPL Ma equipment

r effective
nd the fact
or during

protection

y of each

5, that are

pction and

Ifunctions
changing

D list those saurces where the risk of them becoming effective remains, despite the ¢quipment

sessment
according

NOTE An example is when the concentration of flammable gas in the atmosphere (e.g. 20 % of the LEL) is detected by a
methanometer (EPL Ma) and the energy source to the equipment (EPL Mb) is automatically removed.

5.2.3 Group Il and lll equipment assessment

5.2.3.1

For EPL Ga or Da

In the case of EPL Ga or Da, the listed ignition sources shall include all potential ignition sources that are
effective or may become effective during normal operation, expected malfunction and rare malfunction. It
shall also indicate the measures which have been applied to minimize the likelihood of the ignition source
becoming effective. These measures may either be according to this standard or to the specific type of
protection standards listed in the scope of this standard which have been applied.
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5.2.3.2 For EPL Gb, Db

In the case of EPL Gb, Db, the listed ignition sources shall include all potential ignition sources that are
effective or may become effective during normal operation and expected malfunction. It shall also indicate
the measures used to minimize the likelihood of ignition used according to this standard and to the specific
type of protection standards listed in the scope of this standard which have been applied.

5.2.3.3 For EPL GcorDc

In the case of EPL Gc or Dc, the listed ignition sources shall include all potential ignition sources that are

es used to

effective GFFRaY hacaome—affactiva durina naronal anaratinn 1t chall Alon indicata tha maac e
oy P eCome—erretuvye—aurm o arSperatOrt— St ars O mhtGae—mre—Trheastr

minimize
standards|

the likelihood of the ignition according to this standard and to the specific type 'of
listed in the scope of this standard which have been applied.

5.2.4 Adsessment with malfunctions

Where th
assessmg

* ignite ar
lubricating

« consequ

e EPL requires assessment to include expected malfunctions{or rare malfun
nt shall also consider those parts which if they failed could:

y flammable or combustible substance contained within ar ferming part of the equig
oil); or

ently become or create an ignition source.

5.2.5 Bdsic information necessary for the ignition hazard assessments

The ignitig
* descripti
* intended
* materials
* designd
* any rele

* results o

n hazard assessment shall be based on\the following information where appropriate:
bn of the equipment;

use as described by the manufacturer e.g. in the marking and instructions;

b and their characteristics;

Fawings and specifications;

ant assumptions which have been made (e.g. loads, strengths, safety factors and dut

f design calculations made;

protection

ttions, the

ment (e.qg.

y cycle);

* results of examinations carried out;

* requirements for installation, operation and maintenance.

NOTE Examples of some ignition hazard assessments performed for equipment are given in Annex C.

5.2.6 Ignition hazard assessment report

The ignition hazard assessment report shall contain as a minimum the following information:

* basic information as described in 5.2.5;
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« hazards identified and their causes;
* ignition hazard assessment;

* means implemented to eliminate or minimize identified ignition hazards (e.g. from standards or other
specifications as described in Clause 6);

« result of the final ignition hazard assessment;

* remaining hazards that require actions from the user to minimize the likelihood of ignitions;

* reasons for assessment results if not self-explanatory; and

* resulting EPL and necessary safety-related limitations of the intended use.

The result$ of the ignition hazard assessment shall be reported in a clear and concise manner.
NOTE AnneX B shows and explains an assessment reporting scheme. Examples are given in this reporting scheme (see]Annex C).

The ignitign hazard assessment report shall be included in the ‘documentation which demonstrates
compliance with this standard (see 9.1).

6 Assessment of possible ignition sources and control means
6.1 Gengral

The followjng clauses address the ignition hazard assessment for different types of ignition sources and
control megns to minimize the potential for ignition arising from them, depending on the intended|EPL.

NOTE 1 An eixplanation of the hazard assessment procedure is given in Annex B.

NOTE 2 Thdg risk of ignition due to lightning‘is not significant for the manufacturer of mechanical equipment and [are typically
addressed by the user at the time of installation.

6.2 Hot surfaces
6.2.1 Geheral

If an expldgsive atmosphere comes into contact with a heated surface, ignition can occur. Not ¢nly can a
hot surfacg.itself act as an ignition source, but a dust layer or a combustible solid in contact with a hot
surface andignited by itsetf tamatsoactasarrigmnitionmrsource foramexpiosive atmosphere:

The maximum surface temperature which can occur determines whether it can act as an ignition source.
The maximum surface temperature shall be specified in relevant documentation according to Clause 9.
6.2.2 Ambient temperatures

Equipment designed for use in a normal ambient temperature range of —20 °C to +40 °C does not require
marking of the ambient temperature range. However, equipment designed for use in other than this normal
ambient temperature range is considered to be special and requires marking of the ambient temperature
range.
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See items

i) and |) of 11.2 and Table 11.

NOTE Although the standard atmospheric conditions in the scope give a temperature range for the atmosphere of —20 °C to +60 °C

the normal a

6.2.3 Es

mbient temperature range for the equipment is —20 °C to +40 °C unless otherwise specified and marked.

tablishing the maximum surface temperature

6.2.3DV.1 DE Modification of Clause 6.2.3, first paragraph to replace with the following:

As part of the |gn|t|on hazard assessment the maX|mum surface temperature of the

limiting d
The maxi
case oper

The deter
the equip
ignition pr
shall inclu
rare malfy

NOTE The 1
here — for m
gas atmosp!
surface temj

The optio
full or max

Where the

atmosphe
those exp

e — L AT AR

; ature he oty m i n-in-8-2- This highest surface te
plies to any part of the equment that could be exposed to an explosive-atma

um surface temperature shall be assessed at the maximum ambient temperature an
ptional state for which the equipment is designed.

mination, by measurement or calculation, of the highest surface temperature shall be
ment at worst case working conditions, but withrthose failures tolerated by the appl
ptection. The measurement or determination, by calculation of the highest surface tsg

nction for EPL Ma, Ga and Da for which-no additional protective measures are used.

haximum surface temperature of the equipment is used — as determined according to 8.2 including safety 1
arking of the equipment with a defined“temperature, a temperature class of the equipment or an appropri
here. The actual measured or calculated highest surface temperature is typically lower than the mark
erature as a result of the application-of the safety margins specified in 8.2.

N to calculate maximum ‘temperatures applies for equipment that cannot be practicall
imal intended logd"and maximum ambient temperature e.g. for very large machines.

equipment-is intended and marked for use only with one or more specific exp
res, thenthé maximum surface temperature shall not exceed the lowest ignition tem
osive gas atmospheres.

nperature
sphere or

ere a dust layer could form, taking account of its size and ability to beécome gn ignition

st surface
mperature

ition source.

N the worst

made with
ed type of
mperature

de the conditions of operation of expected malfunction for EPL Mb, Gb and Db equipment and of

hargins given
Ate explosive
ed maximum

y tested at

losive gas
pberature of

6.2.4 Gr

6.

oup | equipment

2.4DV DR Modification of Clause 6.2.4 to replace with the following:

The maximum surface temperature shall not exceed:

a) 150 °C on any surface where coal dust can form a layer;

b) or 450 °C where coal dust is not expected to form a layer (for example inside an IP5X
enclosure), in which case:

1) the actual maximum surface temperature is marked on the equipment, and
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2) the symbel"X" marking as detailed in 11.2 |) is placed on the equipment and the
Specific Conditions of Use shall be given in the instructions.

6.2.5 Group Il equipment
6.2.5DV DE Modification of Clause 6.2.5, first paragraph to replace with the following:

Group Il equipment shall be:

* ¢lassified In a temperature class depending on the maximum surface tempeérature as
ddtermined in 8.2 and as given in Table 2. In this case, the maximum surfacetemperature
sHhall not exceed the temperature class limits according to Table 2; or

* defined by the maximum surface temperature of the equipment as determined in(8.2; or

* if appropriate, restricted to the specific explosive gas atmosphere’for which it is jntended;
in| this case the maximum surface temperature shall not)exceed the autp-ignition
temperature of the specific explosive gas atmosphere for which it is intended.

Group Il equipment shall be marked accordingly, see also 11.2;

Table 2
Classification of maximum surface temperatures for Group Il equipment

Temperature class Maximum surface temperature
°C
T1 <450
T2 <300
T3 <200
T4 <135
T5 <100
6 <85

Where the|maximum¢surface temperature depends mainly on operating conditions (like a heated fluid in a
pump), angl not on.the equipment itself, the relevant information shall be given in the instructions and the
equipmen{ shall'‘be marked by using a range of temperature classes or a temperature range (e.g. T6...T4,
or 85 °C...]150rC) in order to inform the user about this special situation (see Clause 11 on marking)

NOTE The maximum surface temperature of the equipment includes a safety margin to the auto-ignition temperature of the explosive
atmosphere; see also 8.2 for further details.

6.2.6 Special cases for Group | and Group Il equipment
6.2.6.1 Small surface areas

Small surface areas, whose temperature exceeds that permitted for the temperature classification, shall
conform to Table 3:
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Table 3
Assessment for temperature classification for small surface areas

Total surface area

Maximum surface
Temperature for T4
classification

Maximum surface
Temperature for T5
classification

Maximum surface
Temperature for Group |
classification
(Dust excluded)

<20 mm?

<275°C

<150 °C

<950 °C

>20 mm? and < 1 000 mm?

<200°C

<150 °C

fgllowing:

6.2.6.1DV.1 DE Modification of Clause 6.2.6.1, second paragraph to replace with the

In case of laser equipment, optical fibre equipment and any other convergent light sources

or beams where light is focused in one single point within the hazardous’ area,

6.2.6.2 Enclosed volumes

heated-by-optical radiation lEC UL 60079-28 applies.

6)2.6.2DV DE Modification to delete Clause 6.2.6.2. It does not apply.

6.2.6.3 External hot surfaces

External hot surfaces exposed to explosive atmospheres under open air conditions (free convection) e.g.
parts of equipment in hydrocarbon atmospheres may need higher surface temperatures to ignite the
atmosphere than the auto-ignition temperature of the combustible material. If this is used during the
ignition hazard assessment the non-capability to ignite the atmosphere shall be confirmed in accordance

with 8.2.2.
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6.2.7 Group lll equipment
6.2.7.1 General

Group IIl equipment shall be defined by the actual maximum surface temperature and shall be marked
accordingly.

Where the actual maximum surface temperature depends not on the equipment itself, but mainly on
operating conditions (like a heated fluid in a pump), the relevant information shall be given in the
instructions for use and the equrpment shaII be marked by usrng a temperature range (e.g. T85 °C...

T150 °C)i

6.2.7.2 aximum surface temperature determined without a dust layer

6.2.7.2DV DE Modification to delete Clause 6.2.7.2. It does not apply.

6.2.7.3 Maximum surface temperature with respect to dust layers

6.2.7.3DV DR Modification for Clause 6.2.7.3 to replace with the following:

Injaddition-to-the-maximum-surface temperature required-in-6.2.7-2,-t The maximum surface
temperature may-also shall be determined with respect to the maximum layer of|dust that

can accumulate with the specified orientation of the equipment. !er—agwemdep&alrei—layeﬁ
Fj-of dust-surrounding-all sides-of the-equipmentunless-otherwise The orientation shall

be specified in the documentation, and marked speemed—m—trhe—deeumen%ar-len—md
nirked—wﬁh—me—symbell)@ toindicate this Specific Condition of Use defined in IEC UL

60079-0.

6.3 Flames and hot gases-(including hot particles)

Where the| ignition hazard assessment shows that flames and hot gases will be caused by the intended
use of the| equipment;-appropriate measures shall be taken to minimise the likelihood of the fignition in
accordancg with intended EPL and those measures documented.

6.4 Mechanically generated sparks and hot surfaces

6.4.1 General

As a result of friction, impact or abrasion processes such as grinding, particles can become separated
from solid materials and become hot owing to the energy used in the separation process. If these particles
consist of oxidizable substances, for example iron or steel, they can undergo an oxidation process, thus
reaching even higher temperatures. These particles (sparks) can ignite flammable gases and vapours and
certain dust/air-mixtures (especially metal dust/air mixtures). In deposited dust, smouldering can be
caused by the sparks, and this can be a source of ignition for an explosive atmosphere.
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6.4.2 Assessment of sparks generated by single impacts

6.4.2.1 Assessment of single impact sparks as Potential Ignition Sources

6.4.2.1 DV.1 DR Modification of Clause 6.4.2.1, first paragraph to replace with the following:

This assessment does not apply to ignition sources:

* originating from grinding and friction (see 6.4.3); and

« §ingle Impact sparks In mmnmng{see ISOAEC80U79-38). Group I applications; andl
-gingle impact sparks on oil or gas well drilling or servicing rigs as excluded by 29 CFR
1910.119.

Single impacts between metal parts need not to be considered as potential ignition sources in
hazard aspessment if the following conditions are met.

Either

a) the imppct velocity is less than 1 m/s and the maximum potéential impact energy is less than 5

1)

2)
stg
(af
do
3)
4)

5)
be

or

b) where

Bluminium, titanium and magnesium in combination with ferritic steel is not used, or

aluminium in combination with stainlessxsteel (= 16.5 % Cr) can be only used if th
el cannot corrode and no iron oxide_and/or rusty particles can be deposited on t
propriate reference to the properties of the stainless steel shall be given in the
Cumentation and instructions for use), or

hard steel? in combination withrhard steel is not used, or
hard steel is not used where it can impact on granite, or

aluminium in combination with aluminium is only used if no iron oxide and/or rusty p4
deposited on thejsurface.

B combination of non-sparking metals?® is used and the impact velocity is less than

he ignition

DO J and

b stainless
he surface
2 technical

rticles can

br equal to

15 m/s an

d the maximum potential enerqy is less than 60 J for gas/vapour-atmospheres or less

than 125 J

for dust-atmospheres.

2 Hard steel is understood as being either all kinds of hardened steel (surface hardened or heat treated in another way to improve
surface hardness) or other steel types with Vickers Hardness greater than 230 HV (acc. to ISO 6507 with test load 98 = N).

3 Non-sparking metals are e.g. copper (Cu), zinc (Zn), tin (Sn), lead (Pb), some brasses (CuZn) and bronze (CuSn), which are non-
ferrous metals of high heat conductivity and are difficult to oxidize. Sparks can only be generated by these materials when they are
used in combination with materials of extremely high hardness.


https://ulnorm.com/api/?name=UL 80079-36 2021.pdf

40 UL 80079-36 JUNE 23, 2021

6.4.2.2 Assessment of single impact sparks as effective ignition sources

Ignition sources generated by impact need not be considered as effective ignition sources if the impact
velocity is less than 15 m/s and the maximum possible potential energy is less than the values given in
Table 4, Table 5, Table 6 and Table 7.

Table 4, Table 5, Table 6 and Table 7 support a manufacturer in his decision whether a potential ignition
source can become an effective ignition source or not. If an impact to be assumed in the course of the
ignition hazard assessment might have lower energies than given in the tables, the ignition source is not
considered to become an effective ignition source.

On the other hand, if the energies exceed the values in Table 4, Table 5, Table 6 and Table 7, this does not
necessarily mean that the ignition source will become effective. In this case, the (ignitign hazard
assessment needs to assess all aspects and may show that the likelihood of the impact is low gnough to
be acceptable.

If the impalct energies are larger than those given in the following tables then they‘'need to be asgessed. In
this case gonsideration shall be taken of when they occur and whether theyare’able to ignite the| explosive
atmosphere (i.e. in normal operation, expected malfunction or rare malfunction) which determines the
intended HPL.

6.4.2.2DV.1 DE Modification of Clause 6.4.2.2, fifth paragraph and NOTE to replace|with the
fol]lowing:

Where it can be demonstrated within manufacturer defined operating parameters fnd limits
by anFMEA (Fallure Mode Effect-Analysis) a risk assessment or some other equally

effective means that a single impact due‘to mechanical failure eannet is not likely to occur
th|s need not be considered as an effective ignition source depending on the EPL.

NQTE 1 Guidance for risk nent cambe found in ISO 12100.

NQTE 2 In some cases the combination stainless steel/stainless steel may avoid single impagt sparking.
Experience has shown that the(use' of copper clad forks on a lift truck reduces the ignition risk from impact sparks
ang brief frictional heating to a very low level and that this construction is suitable for Equipment Group IIB
applications.

Table 4
Single impact energy limits for EPL Ga
Single impact energy limits
Equipment Group . ) Other materials, excluding materials
Non-sparking metals: specified in 6.4.2.1 a):
5 J (Hydrogen)
ne 60J 3 J (Hydrocarbons incl. acetylene)
1IB 125J 10J
1A 125J 20J

These criteria do not apply for atmospheres with flammable gases such as carbon disulfide, carbon monoxide and ethylene oxide
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Table 5

Single impact energy limits for EPL Gb

Equipment group

Single impact energy limits

Non-sparking metals:

Other materials, excluding materials
specified in 6.4.2.1 a):

IIC 125 J 10J
1IB 250 J 20J
1A 500 J 40J

These criteria do not apply for atmospheres with flammable gases such as carbon disulfide, carbon monoxide and ethylene oxide

Table 6

Single impact energy limits for EPL Gc

Equipment group

Single impact energy limits

Non-sparking metals:

Other materials, excluding materials
specified in 6.4.2.1]a):

IIC 250 J 20J
1IB 500 J 40J
1A 500 J 80 J

These critgria do not apply for atmospheres with flammable gases such as carbon disulfide, carbon monoxide and ethylene oxide.

Table 7

Single impact energy limits'for EPL Da, Db and Dc

Single impact energy limits

EPL . . Other materials, excludind materials
Non-sparking metals: specified in 6.4.2.1 [a):
Da 125 J 20J
Db and Dc 500J 80J

These values do not apply to explosive pyrotechnic or self reactive dusts which do not come under the scope of this standard.

6.4.3 Asgsessment of sparks and hot surfaces generated by friction

Friction ahd grinding can lead to sparks as well as to hot surfaces and shall be considergd. For hot

surfaces §.2 applies.

Whether a

i.e. during normal operation, expected malfunctions or rare malfunctions.

n it occurs

NOTE A relative contact speed of 1 m/s is often used as the limit value below which friction ignition sources are not capable to ignite
an explosive atmosphere. The contamination of gaps with dusts results in frictional ignition sources at low speeds, (for example in
bearings, seals, mechanical linear actuators or linkages). There are a few exceptions, for example with extremely ignition-sensitive
dusts such as sulphur, and explosive gas atmospheres such as hydrogen and ethylene where there is a high contact load. Other
ignition sensitive gas/air mixtures for example acetylene, carbon disulphide, carbon monoxide, ethylene oxide are also likely to be

ignited.

6.4.4 External equipment parts containing light metals

Where the ignition hazard assessment shows that there is a risk of ignition from incendive friction, impact
or abrasion sparks then the metallic enclosure requirements of IEC 60079-0 apply.
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6.5 Electrical ignition sources except stray current

Where electrical equipment is used in conjunction with mechanical equipment, the electrical equipment
shall comply with the relevant parts from the IEC 60079 series.

NOTE Radio frequency (RF), electromagnetic waves including optical radiation, ionizing radiation and ultrasonic radiation are also
considered in IEC 60079-0.

6.6 Stray electric currents, cathodic corrosion protection

6.6.1 Inte

|

Where an|ignition source due to stray electrical currents is created by stray electricalCeurrents in the
equipmen{ itself, it shall be considered accordingly, (e.g. induction driven processes_such as |a slipping
permanen{ magnet coupling).

6.6.2 External sources

These ignftion sources are not normally significant for the manufacturer of non-electrical eqyipment. If
external spurces of stray currents can affect the explosion protection\of the equipment, the instructions
shall include guidance on reducing the risk of ignition.

NOTE Stray ¢urrents can flow in electrically conductive systems or parts of systems:

— as return cyrrents in power generating systems — especially in the vicinity of electric railways and large welding systemg — when, for
example, corjductive electrical system components such as rails and, cable sheathing laid underground lower the resistance of this
return curreni path;

— as a result ¢f a short-circuit or of a short-circuit to earth owing'to faults in the electrical installations;
— as a result ¢f external magnetic induction (e.g. near. eléctrical installations with high currents or radio frequencies); and

— as a result ¢f lightning (see appropriate standartds, e.g. IEC 62305).
6.7 Statig electricity
6.7.1 Geperal

Incendive fischarges- of static electricity can occur under certain conditions. The discharge of charged and
insulated ponductive parts can easily lead to incendive sparks. With charged parts made of non-
conductivg materials, and these include most plastics as well as some other materials, brush discharges
can occur.lln=special cases during fast separation processes (n g films moving over rollers,_drive belts,
loading arm operation and bulk hydrocarbon transfer), or by combination of conductive and non-
conductive materials, propagating brush discharges are also possible. Cone discharges from bulk material
can also occur.

Corona discharges (from sharp points or edges of conductors) and lightning like discharges (as in large
ash clouds during eruption of volcanoes) are also known but need not be considered as ignition source
within the scope of this standard.

Corona discharges are not incendive for explosive atmospheres and lightning like discharges have never
been observed in charged clouds of the size encountered in industrial operations.

Spark discharges, propagating brush discharges and cone discharges can ignite explosive atmospheres,
depending on their discharge energy.
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Brush discharges can ignite almost all explosive gas atmospheres. Combustible dusts, independent of
their Minimum Ignition Energy (MIE), cannot be ignited by brush discharges, provided there are no
flammable gases or vapours.

The requirements for non-conductive parts of equipment and non-conductive layers on metal parts only
apply if they are exposed to the explosive atmosphere and if there is a foreseeable electrostatic charging
mechanism.

Further information is given in Annex F.

6.7.2 C

All condugting parts of equipment shall be arranged such that a dangerous potential differerce is unlikely
to exist bgtween them. If it is likely that isolated metal parts can become charged and att as |an ignition
source, then earthing terminals shall be provided.

6.7.3 Prgvention of highly efficient charge generating mechanisms (leading to propagat|ng brush
dischargés on non-conductive layers and coatings)

Propagating brush discharges are considered to be an effective ignition-source for explosive atmospheres.
They can grise following highly efficient charging of non-conductive (ayers and coatings on metgl surfaces.
Propagatipng brush discharges can be prevented in equipment from occurring by ensuring that the
breakdowh voltage across the layers is less than 4 kV or exclude any charging mechanism strpnger than
manual rupbing of surfaces.

For Group Ill equipment, incendive propagating brush<discharges can also be prevented by ensuring that
the thickngss of the non-conducting layer is greater than 8 mm.

NOTE 1 For{such layers with a thickness of more than-8\mm brush discharges can occur, but for equipment of EPL Dp, Db and Dc
they are conpidered not to be an ignition source, as they are not incendive for dust atmospheres

NOTE 2 Prgcessing of liquids or suspensions.(mixing or stirring, filling or draining) can give rise to ignition risks |due to static
electricity in¢luding the risk of propagating brush discharges.

6.7.4 Eduipment group |

Equipmer|t with non-cdnducting surface areas projected in any direction of more than 10 000 mm? (for
EPL Ma gnd Mb) shall be so designed that under normal conditions of use, maintenance and cleaning,
danger offignition(due to electrostatic charges is avoided.

This requirement shall be satisfied by one of the following:

a) Suitable selection of the material so that the surface resistance, measured according to the method
given in 8.4.8 does not exceed 10° Q at (23 + 2) °C and (50 + 5) % relative humidity or 10" Q measured at
(30 = 5) % relative humidity at (23 + 2) °C.

b) The size, shape and layout, or other protective methods, being such that dangerous electrostatic

charges are not likely to occur. This requirement can be satisfied by using the test in Annex D provided
propagating brush discharges cannot occur (see 6.7.3);

c¢) Limiting the thickness to less than 2 mm when the non-conductive material is a coating on an earthed
metal (conducting surface) provided propagating brush discharges cannot occur (see 6.7.3).

NOTE Measures according to b) and ¢) can limit only brush discharges, not propagating brush discharges.
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6.7.5 Equipment group Il

Group Il equipment, where parts are susceptible to become electrostatically charged, shall be so designed
that under conditions of use, maintenance and cleaning, ignition due to electrostatic charges is avoided.

This requirement shall be satisfied by one of the following:

a) Suitable selection of the material so that the surface resistance of the enclosure, measured according to
8.4.8 does not exceed 10° Q at (23 + 2) °C and (50 * 5) % relative humidity or 10" Q measured at
(30 £ 5) % relative humidity at (23 £ 2) °C;

b) The sizje, shape and lay-out, or other protective methods, being such that dangerous, electrostatic
charges ate not likely to occur. For EPL Gb this requirement can be satisfied by using the\test if Annex D
provided propagating brush discharges cannot occur (see 6.7.3);

c) Limitatign of the surface area projected in any direction of non-conductive parts)of equipment liable to
become electrostatically charged as follows, see Table 8, provided propagating)brush discharges cannot
occur (see(6.7.3).

Table 8
Permitted maximum projected areas for non-conductive parts of equipment liable to become

electrostatically charged

Permitted projected area ©
EPL mm?
1A 1B 1[o3
Ga 5000 2500 400
Gb 10 0007 10 0007 20002
Gc no size limit? no size limit° no size linit®

@ where the intended use of the equipment can result’in frequent incendive discharges occurring in normal operation, the criteria
for EPL Ga pquipment shall apply.

b where the fintended use of the equipment.can result in frequent incendive discharges occurring in normal operation, the criteria
for EPL Gb pquipment shall apply.

¢ Projected frrea: For sheet materialsithe area is defined by the exposed (chargeable) area. For curved and projecting opjects the
area is the projection of the object.giving the maximum area i.e. the shadow image. For long narrow materials such as dable,
sheaths or gipes the maximumisize is defined by the transverse dimension (i.e. the diameter for cable, sheaths or piped) when it is
coiled it should be treated as\a sheath.

These valugs may be multiplied by 4 if the exposed flat areas of plastics are surrounded by and in contact with conductive earthed
frames.

d) The nop-cenductive material in Group Il equipment is a coating on an earthed metal or gonducting
surface which can become charged, the thickness is limited to not more than 2 mm in the case of gases
and vapours of Group IIA and IIB, or not more than 0,2 mm in the case of gases and vapours of Group IIC
provided in both cases propagating brush discharges cannot occur (see 6.7.3).

NOTE Measures according to b), ¢) and d) can limit only brush discharges but not propagating brush discharges.

6.7.5DV.1 DR DE Modification of Clause 6.7.5, second paragraph, item e) to replace with the
following:

e) Where the danger of ignition by electrostatic discharges cannot be avoided by the

design of the equipment, the marking shallHnelude-the-symbel“X"marking as detailed in

11.2 1) and a warning label in accordance with item a) of Table 11 shall be included. The
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relevant safety measures to be applied in service shall be included in the instructions, see

Cc

lause 10.

6.7.6 Equipment group Il

For Group lll equipment brush discharges will not ignite the explosive dust atmosphere, and therefore
there is no restriction on the thickness or surface area of such coatings provided propagating brush
discharges cannot occur. Where propagating brush discharges can occur the requirements given in 6.7.3

apply.

6.8 Adigbatic compression and shock waves

If hazardg due to compression and/or shock waves have been identified, dependent”on th
following $pecific requirements for equipment, protective systems and components shall be com

Processe
otherwise

* EPL Ma

5 that can cause compressions or shock waves which could produge.ignition shall be
protected.

and Ga: This shall be ensured in the case of normal operation, expected malfunctior

malfunctigns.

* EPL Mb

* EPL Gc:

NOTE 1 Ha|

and Gb: This shall be ensured in the case of normaloperation and expected malfuncti

This shall be ensured in the case of normal operation.

pardous compressions and shock waves can often be reduced with proper design to limit the compres

example: thg slides and valves between sections of the system where high pressure ratios are present can only be oper]

NOTE 2 Exglosion protected, reciprocating, internak combustion engines will often employ a special design to control {
resulting from the adiabatic compression within thé_engine.

6.9 Exo

If hazards
equipmen

Pyrophori

hermic reactions, including self-ignition of dusts

t and componehts shall be complied with.

C Substances shall be avoided whenever possible.

e EPL the
plied with:

avoided or

s and rare

pNns.

bion ratio, for
ed slowly.

hose hazards

due to exothermic reactions have been identified, the following specific requir¢gments for

When sudh substances have to be handled, the necessary protective measures shall be adaplled in each

individual

* inerting;

ase._The fnllnwing prn‘rnm‘i\m measures can be suitable:

« stabilization;

» improvement of heat dissipation, e.g. by dividing the substances into smaller portions;

* limiting temperature and pressure;

» storage at lowered temperatures;

* limiting residence times.
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Construction materials which react hazardously with the substances being handled shall be avoided.

For protective measures against hazards due to impact and friction involving rust and light metals (e.g.

aluminium

, magnesium, or their alloys), see 6.4.

NOTE Materials not normally pyrophoric can become pyrophoric under certain conditions, e.g. in the storage of sulphur containing
petroleum products or milling of light metal in inert atmosphere.

7 Additional considerations

7.1 Dust

The ignitig
trapped bd
contact wit
or other
large rise i

In certain

one or molfe protective measures shall be used.

7.2 Dust

The ignitig
trapped or

NOTE Auton

7.3 Opening times of enclosures

Enclosure
non-effecti
temperatu
the warnin
11.

NOTE The a

7.4 Non{

| . Lol ialin t f movi

n hazard assessment shall consider the ignition risk that arises from dust or-othg
h the same moving part for a long period, it can heat up and can cause a burhing depq

aterial which can later ignite an explosive atmosphere. Even slow maeving parts ca
N temperature.

ypes of powder handling equipment, this type of ignition risk.cannot be avoided. In

n hazard assessment shall consider the ignition_risk that arises from dust or othg
coated between the fixed components of flame'arresters.

mous flame arresters are defined by ISO 16852.

5 which can be opened more\guickly than the time necessary for an ignition source {
ve, (e.g. to allow the coolinig-of enclosed hot parts to a surface temperature below th
e class or the marked, maximum surface temperature of the equipment) shall be m
g in b) of Table 11. Alternatively the equipment may be marked with the warning in ¢

ove marking informiation is also required to be included in the instructions by 10.

metallic-enclosures and non-metallic parts of the equipment

741 Ge

deposits and other material in the flame arresters incorporated in the equipment

r material

tween two moving parts or a moving part and a fixed part. If dust or other material femains in

sit of dust
h cause a

this case,

r material

0 become
e marked
hrked with
) of Table

neral

7.4.1DV DE Modification of Clause 7.4.1 to replace with the following:

The follewing requirements for non-metallic enclosures and non-metallic parts of the
enclosures in UL 60079-0, and also those the tests of 8.3, shall apply to non-metallic

enclosures and non-metallic parts of the equipment which are relevant, according to the
ignition hazard assessment, for the explosion protection, e.g. plastic parts, glass windows,
etc. and to non-conductive layers on metal parts.
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7.4.2 Specification of the materials

7.4.2DV DE Modification to delete Clause 7.4.2. This requirement is covered by the modified
7.4.1.

7.4.3 Thermatendurance

~

4.3DV DE Modification to delete Clause 7.4.3. This requirement is covered,by th¢ modified
714.1.

7.5 Removable parts

It shall b¢ ensured that parts necessary~for maintaining the level of explosion protection [cannot be
unintentiopally or inadvertently removed. This may be achieved by, for example, the use of fasfeners that
need a to¢l or key to remove them.

7.6 Mat¢rials used for cementing

Where sgfety or a type(of protection depends on materials used for cementing, requiremepts of IEC
60079-0 gpply.

7.7 Light transmitting parts

For Group I'*equipment, Group |l equipment EPL Ga and Gb and Group |l equipment EPL Da and Db, light
transmitting parts, whose integrity is of relevance for the ignition protection shall be capable of passing the
relevant tests according to 8.3.1 or provided with a cover or permanent guard that is capable of passing
the relevant test.

NOTE Sight glasses are commonly used to check the status (e.g. level, quality) of lubricating agents used for equipment with rotating
parts.

Before a decision on testing is made, it shall be checked whether the damage of a sight glass is likely to
occur, depending on its location and mounting position, and whether the damage can result in:

a) a loss of liquids that can lead to spontaneous dry run and cannot be detected within routine
maintenance cycle or;
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b) an auto-ignition of the leaking product because it comes into contact with hot surfaces and thus can act
as an ignition source for the explosive atmosphere.

If a loss of liquid is not dangerous according to a) or auto-ignition is not relevant according to b) a
damaged sight glass is not deemed to be critical for the type of protection and an impact test according to
8.3.1 need not to be applied.

7.8 Stored energy

When equipment is designed to be de-energised when an explosive atmosphere is detected, the

instructions-shalHnelude-gdidance-on:

* reductior] of the risk of ignition in the period from the detection of the explosive atmosphere apd the de-
energisatign of the equipment,

« avoidancg of ignition hazards that might be caused as a result of the de-energisation.
8 Verification and tests
8.1 Gengral

The protofypes or samples shall be tested in accordance with,the requirements for type tests of this
standard gnd of the specific standards for the Types of Protection concerned. However, ceftain tests
judged to he unnecessary, may be omitted from the testing.programme. A record shall be made pf all tests
carried ouf and of the justification for those omitted.

It is not negessary to repeat the tests that have already been carried out on an Ex Component.

NOTE Due tp the safety factors incorporated in the types of protection, the uncertainty of measurement inherent in good quality,
regularly caliprated measurement equipment is considered to have no significant detrimental effect and need not be taken into
account wheh making the measurements necessdry to verify compliance of the equipment with the equipment requirements of the
relevant part pf ISO 80079.

8.2 Detefmination of the maximum surface temperature
8.2.1 Geperal

The maximum surface temperature shall be determined under the most adverse conditions af the most
unfavourable load-defined by the manufacturer and according to the EPL. The determinatfon of the
maximum |surface temperature shall take account of normal operation for EPL Gc and Dc gquipment,
expected rmpalfunction for EPL Gb and Db equipment and of both expected and rare malfunctions for EPL
Ga and Da equipment and any additional measures to control or limit the maximum surface temperature.

The adverse conditions defined by the manufacturer, shall consider the duty cycle and/or the maximum
continuous overload that can occur without overload protection devices activating.

Similarly for Group |, EPL Mb the determination of the maximum surface temperature shall take account of
those expected malfunctions that cannot be disregarded by virtue of the equipment being designed to be
de-energised in the event of an explosive atmosphere.

The measurement of the surface temperatures and temperatures of other parts as prescribed in this
standard and the specific standards for the types of protection concerned shall be made in still air, with the
equipment mounted in its normal service position. Air movement due to the function of the equipment is
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permitted. The temperature of the hottest point of the equipment in contact with the explosive atmosphere
shall be determined resulting in the highest surface temperature.

8.2.1DV.1 DE Modification of Clause 8.2.1, fifth paragraph to replace with the following:

For equipment which can be normally used in different positions, the temperature in each
position is to be determined and the highest temperature is to be considered. When the
temperature is determined for certain positions only, this shall be specified in the test
report and instructions. The equipment shall also be marked —by-ineluding-the- symbel“X"
marking as detailed in 11.21) .

NOTE 1 Thg above marking information is also included in the instructions as required by 10.

The meaduring devices (thermometers, thermocouples, contactless temperature meéasuring device, etc.)
and the cpnnecting cables should be selected and so arranged that they do notysignificantly affect the
thermal bg¢haviour of the equipment.

The final femperature is considered to have been reached when the rate of rise of temperaturg does not
exceed 2 K/h or after operation of any temperature limiting device forming part of the equipment

Where thére is no temperature limiting device, the result shall<be corrected for the maximum ambient
temperatyre specified in the rating by adding the difference between the ambient temperature yised in the
test and the rated ambient temperature to the measured tetmperature.

The higheist surface temperature measured shall not.exceed:
a) for Groyip | equipment, those values as giveniin'6.2;

b) for Grdqup Il EPL Ga equipment, 80 % of the marked maximum surface temperature or 80 % of the
maximum|surface temperature corresponding to the marked temperature class or 80 % of the alito-ignition
temperatyre in °C of the substance-name shown in the marking;

NOTE 2 This increased safety facter \for mechanical EPL Ga equipment compared to electrical equipment is necegsary as rare
mechanical malfunctions that ne€d 1o be considered for EPL Ga equipment cannot easily be represented by surfacq temperature
determination.

c) for Grolip Il EPL Gb-and EPL Gc equipment:

* Wwhere reach manufactured equipment is subjected to routine testing for maximum surface
temperature, the temperature as marked on the equipment;

» where the equipment is subjected to type testing for maximum surface temperature, the marked
maximum surface temperature, or the temperature class limit:

i) less 5 K for temperature classes T6, T5, T4 and T3 (or marked maximum surface
temperatures < 200 °C), and

ii) less 10 K for temperature classes T2 and T1 (or marked maximum surface temperatures
> 200 °C),

d) for Group Ill equipment: the marked maximum surface temperature on the equipment, which shall be
the actual maximum surface temperature.
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Where direct measurement of surface temperature is not practical, other methods can be applied, e.g.
calculation.

8.2.2 Hot Surface Ignition Test
8.2.2.1 General

In special cases, the above temperature limits may be exceeded, if there is documented evidence, that the
explosive atmosphere cannot be ignited by the hot surface under consideration.

The sample—strattbetestedtodemonstrate—that it does ot cause—autosignitiomof = ftammabje mixture
when testgd in the presence of a specified gas/air mixture as described in 8.2.2.2.

The assespment shall include conditions according to the EPL required as given in 8.2¢1.

Ignition tegts are carried out to determine the temperature at which auto-ignition occurs or to det¢rmine the
maximum temperature at which no auto-ignition occurs. The following safety-margins are then [applied to
this temperature:

a) 25 K for|T4, T5 and T6 and Group |;
b) 50 K for|T1, T2 and T3.

These safg¢ty margins shall be ensured by experience of similar parts or by tests of the equipmant itself in
representgtive mixtures for the specific temperature class.

8.2.2.2 PHFrocedure
The test shall be carried out with the part of the equipment either:

a) mounted in the equipment as intended and precautions shall be taken to ensure that the test|mixture is
in contact with the part which is intended to be tested, or

b) mounted in a model which ensures representative results. In this case, such a simulation shall take into
account the effect of other parts of the equipment in the vicinity of the part being tested which|affect the
temperatufe of the mixture and the flow of the mixture around the part being tested as g result of
ventilation[and thermal-effects.

The part df the equipment shall be tested under normal operation, or under the malfunction fonditions
specified ip‘the standard for the type of protection which produces the highest surface temperature. The
test shall be continued either until thermal equilibrium of the component and the surrounding parts is
attained or until the component temperature drops. Where component failure causes the temperature to
fall, the test shall be repeated five times using five additional samples of the component. Where, in normal
operation or under the malfunction conditions specified in the standard for the type of protection, the
temperature of more than one part exceeds the temperature class of the equipment, the test shall be
carried out with all such parts at their maximum temperature.

The safety margin required by 8.2 shall be achieved either by raising the ambient temperature at which the
test is carried out or, where this is practical, by raising the temperature of the component under test and
other relevant adjacent surfaces by the required margin.

For Group I, the test mixture shall be a homogeneous mixture between 6,2 % and 6,8 %, v/v methane and
air.
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For T4 temperature classification, the mixture shall be either:

a) a homogeneous mixture of between 22,5 % and 23,5 % v/v diethyl ether and air, or

b) a mixture of diethyl ether and air obtained by allowing a small quantity of diethyl ether to evaporate
within a test chamber while the ignition test is being carried out.

For other temperature classifications, a suitable test mixture shall be selected.

8.2.2.3 Acceptance criteria

The appeprance of a cool flame shall be considered as an ignition. Detection of ignitioncsha|l either be

visual or Jy measurement of temperature, for example, by a thermocouple.
8.3 Mechanical tests
8.3.1 Tept for resistance to impact

Impact tegts of IEC 60079-0 apply.

mechanical danger, it shall be marked with-the-symbeol“X" according to 11.2 I).

Most Grolip | applications can be considered as-high risk, any impact testing should be done
risk level,|except where the manufacturer clearly specifies the special circumstances that perr
levels to he applied.

8.3.2 Drpp test

In addition to being submitted to the resistance to impact test according to 8.3.1, handheld eq
equipment carried on the person, ready for use, shall be submitted to the drop tests of IEC 60
the “electrical equipment®term used by that test to be the “non-electrical equipment” under cons

8.3.3 R¢quired results

The resistance, to impact and drop tests shall not produce damage which invalidates the level of

813.1 DV DE Modification of Clause 8.3.1, second paragraph to replace with the following:

When a piece of equipment is submitted to tests corresponding to the low risk of

at the high
hit low risk

uipment or
079-0 with
deration.

protection

of the equipment

After testing the equipment, casings and components shall not be displaced or deformed causi
of the moving parts.

ng rubbing
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8.4 Additional tests of non-metallic parts of the equipment relevant for explosion protection

8.4.1 Test temperatures
8.4.1DV DE Modification of Clause 8.4.1 to replace with the following:
When, according to this standard or to the specific type of protection standards listed in
Clause 1, tests shall be made as a function of the permissible upper and lower service

temperature, the test temperatures used during the tests shall be:

of -
byl at least 10 K but at most 15 K;

r the lower test temperature, the minimum service temperature (see6:222 3.8) reduced

byl at least 5 K but at most 10 K.
8.4.2 Tests for Group | equipment
The tests ghall be made as follows:

» 2 samplgs shall be submitted to the tests of thermal endurance to heat (see 8.4.4), then the tests of
thermal endurance to cold (see 8.4.5), then the mechanical tests (see 8.4.7) and finally to the tests specific
to the Typg of Protection concerned.

» 2 samples shall be submitted to the tests of resistance to oils and greases (see 8.4.6) then to the
mechanicgl tests (see 8.4.7) and finally to the tests'specific to the Type of Protection concerned.

» 2 samplgs shall be submitted to the tests-of resistance to hydraulic liquids for mining applications (see
8.4.6) then to the mechanical tests (see 8:4.7) and finally to the tests specific to the Type of Protection
concerned|

The objective is to demonstrate the performance of the non-metallic material relevant to the level of
protection |or the type of protection listed in Clause 1 after exposure to extremes of temperature and
harmful supstances likelyto,be met in use. In an attempt to keep the number of tests to a minimym it is not
necessary|to perform alhof the tests specific to the Type of Protection on every sample if it is obv|ous that a
sample has not beef.damaged in such a way as to impair the Type of Protection offered. Similarly, the
number of|samples ¢an be reduced if it is possible for the exposure tests and protection proving fests to be
performed|in parallel on the same two samples.

8.4.3 TestsTor Group lTand IlTequipment

8.4.3DV DE Modification of Clause 8.4.3 to replace with the following:

Order and condition of tests as described in UL 60079-0, Clause 26.4.1.2.2 apply.
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8.4.4 Thermal endurance to heat

8.4.4DV DE Modification of Clause 8.4.4 to replace with the following:

Thermal endurance to heat in UL 60079-0 applies.

Table 9
Thermal endurance test
Service temperature Test condition Alternatjve(test condition
TS
T,s70°C 672 .3°h
at (90 = 5) % RH,
at T, + (20 £ 2) 7€
(but not less than 80 °C test temperature)
70°C<T,<75°C 672 ,3,°h 504 ,3,° h
at (90 £ 5) % RH at (90 £ 5) % RH
at T, + (201 2)°C at(90+2)°C
followed by 336 .;,° h(dry
at T, +(20+2)°C
T,>75°C 336 ,3,°h 504 ,3,° h
at (90 £ 5) % RH at (90 £ 5) % RH
at (95+2)7C, at (90 +£2)°C
followed by 336;,° h dry followed by 336 ,3,° h[dry
atT,+(20%2)°C atT,+(20£2)°C
T, is the temperature defined in 3.8 and shallkKNOT include the increase stated in 8.4.1.

At the conclusion of the test.aceording-to-Table 9, the enclosures or parts of enclosures in
npn-metallic materials that\were tested shall be subjected to (20 * 5) °C at (50 * 5) (% relative
huimidity for 24 . ,4° h, followed by the thermal endurance to cold test (8.4.5).

NOTE 1 The test valuesTgiven in Table 9 include two test conditions. The conditions shown in the 2" ¢olumn were
uged in editions of {EG UL 60079-0 prior to Edition 6, and allow previously obtained test results to remain valid for
thjs edition. The conditions shown in the 3™ column have been added to allow testing at temperatlire/humidity
cgnditions that are more readily achieved, although at an increased test time.

NOTE 2 It\is-generally acknowledged that glass and ceramic materials are not adversely affected byl the thermal
erjdurance to heat test, and testing may not be necessary.

8.4.5 Thermal endurance to cold

8.4.5DV DE Modification of Clause 8.4.5 to replace with the following:
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Th

ermal endurance to cold in UL 60079-0 applies.

8.4.6 Resistance to chemical substances for Group | equipment

8.4.6DV DE Modification of Clause 8.4.6 to replace with the following:

Resistance to chemical agent test of IEC UL 60079-0 applies to non-metallic materials
relevant to the explosion protection that come in contact with the chemical agent, except

that the mechanical tests according to 8.4.7 replace the tests of enclosures in UL 60079-0.

8.4.7 Meghanical resistance tests

In the cas
according

The follow

a) Test for

* The places of impact shall be on the external parts potentially exposed to impact. If the

of
shs

. T
acd

b) Drop tes

The drop t
test tempe

8.4.8 Su

St
8.4

e of non-metallic parts of the equipment relevant to the ‘level of protection mecha
0 8.3 shall be carried out.

ng detailed conditions shall be observed:

resistance to impact:

on-metallic material is protected by another enclosure, only the external parts of the
Il be subjected to the resistance te impact tests.

ne test shall first be made .at the highest test temperature, then at the lowest test ter
ording to 8.4.1.

t.

bst for equipment which is held in the hand or carried on the person, shall be made at
rature, according to 8.4.1.

face resistance test of non-conductive parts of the equipment relevant for expld

hical tests

enclosure
assembly

nperature,

the lowest

sion

preventio

h'and protection

Surface resistance test of IEC 60079-0 applies.

8.4.9 Thermal shock test

Thermal shock test of IEC 60079-0 applies.

9 Documentation

9.1 Tech

nical documentation

The manufacturer shall prepare documents that give a full and correct specification of the explosion safety

aspects of

the equipment.
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This documentation shall include ignition hazard assessment report and when necessary according to this

report, the following:

» description of the equipment;

» design and manufacturing drawings as far as required by ignition hazard assessment;
» all descriptions and explanations necessary for the understanding of drawings;

» material certificates if necessary;

* reports df tests described in Clause 8;
« instructigns specified in Clause 10.
9.2 Conformity with the documentation

912DV DE Modification of Clause 9.2 to replace with the following:

per 9.1.

methods may be employed to verify compliance.

9.3 Certfficate

9.3DV DR Modification of Clause 9.3 to replace with the following:

It|is not the intent of this subclause to require 100 % inspection of parts.

pplicable parts and additional standards mentioned in Clause 1. The certificate
tq Ex Equipment or an Ex Component.

The manufacturer shall carry out the verifications or tests necessary to ensure that the
non-electrical equipment produced complies with the technical documentation| prepared

Statistical

The manufacturer shall-prepare, or have prepared, a certificate confirming that the
equipment is in conformity with the requirements of this standard along with its other
a

can relate

NOTE Although-the certificate could be prepared by a first, second or third party, Listing by an OSHA Nationally

Ré¢cognized Testing Laboratory is also considered to meet the requirements of a “Certificate”.

Ap“Ex Component certificate ifi wyyn

is prepared for parts of equipment that are incomplete and require further evaluation prior

to incorporation in Ex Equipment. The Ex Component certificate shall include a

Schedule

of Limitations detailing specific additional evaluation required as part of incorporation into
Ex equipment. An Ex Component certificate shall clarify that it is not an Ex Equipment

certificate.

9.4 Responsibility for marking

By marking the equipment in accordance with Clause 11, the manufacturer attests on his own
responsibility that the equipment has been constructed in accordance with the applicable requirements of

the relevant standards in safety matters.
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10 Instructions

The documentation prepared as required by 9.1 shall include instructions which provide the following
particulars as a minimum:

+ a recapitulation of the information with which the equipment is marked, except for the serial number (see
Clause 11), together with any appropriate additional information to facilitate maintenance (for example,
address of the importer, repairer, etc.);

« instructions for safety, i.e.

— phtting into service;

— upe;

— apsembling and dismantling;

— maintenance;

— irfstallation;

— afljustment;

— where necessary, training instructions;

— details which allow a decision to be made as to whether the equipment can be used sgfely in the
intgnded area under the expected operating conditions;

— r¢levant parameters, maximum surface temperatures and other limit values;

— where applicable, Specific Conditions,of Use including remaining hazards identified in the ignition
hazard assessment report that require additional protective means by the installers or usgrs;

10DV DE Modification of Clause 10, third bulleted item to replace with the following:

* where applicablesany additional Specific Conditions of Use, including particulars of
pgassible reasonably)foreseeable misuse, which experience has shown might occur;

» where negcessary, the essential characteristics of tools which may be fitted to the equipment;

* a list of 1he standards, including the issue date, with which the equipment is declared to comply. The
certificate carmrbeusedtosatisfy thisTequirerment;

» a summary of the relevant ignition hazards identified and the protective means implemented.
11 Marking
11.1 Location

The equipment shall be legibly and indelibly marked on a main part on the exterior of the equipment and
shall be visible prior to the installation of the equipment.

NOTE 1 It is useful for the marking to be visible after installation of the equipment.
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NOTE 2 Where the marking is located on a removable part of the equipment, a duplicated marking on the interior of the equipment
may be useful during installation and maintenance by helping to avoid confusion with similar equipment. Additional guidance on
extremely small equipment and Ex Components is given in IEC 60079-0 and in 11.4.

11.2 General
11.2DV DR Modification of Clause 11.2 to replace with the following:
The marking shall include:

a) name of the manufacturer or its registered trade mark;

b] manufacturer's type identification;

US-1) The applicable Zone marking;

c] symbol AEX;
d) letter “h”;

NOTE 1 A Level of Protection is not applied to the letter “h”.

NOTE 2 The current US requlations do not recognize the type-of.protection “h” for non-electrical equipment as the
inptallation rules only apply to electrical equipment. The equipment is installed based on the Zone, Equipment
Group, Temperature Classification and EPL.

e] where appropriate, the symbol of the equipment Group I, Il or lll, including the
stibdivision according to 4.3 and 4.4.When the equipment is designed for use only in a
particular gas, the chemical formulagfor name of the gas in parentheses.

f)|for Group Il equipment, the*symbol indicating the temperature class or the maximum
sl:rface temperature in °C, or,both. When the marking includes both, the temperature class
shall be given last in parentheses. Accessories used for connecting equipment parts need
not be marked with the‘temperature class.

EXAMPLE: T1 or 350-°C_or 350 °C (T1).

Efjuipmentfor Group Il, having a maximum surface temperature greater than 459 °C, shall
bear only the inscription of the maximum surface temperature in degrees Celsiys and the
unit ofkmeasurement °C. Example: 600 °C.

Eb; tfor-6 i-designed-and-marked-foruse-inaparticutargas; neednot have a

temperature reference.

Where the actual maximum surface temperature depends not on the equipment itself, but
mainly on operating conditions (like a heated fluid in a pump), a single temperature class
or maximum surface temperature cannot be marked by the manufacturer. A reference to
this situation shall be included in the marking by using a T range or a temperature range
(e.g. T6...T4 or 85 °C...150 °C) marking and the relevant information shall be given in the
instructions.

g) for Group Ill equipment, the maximum surface temperature in degrees Celsius and the
unit of measurement °C preceded with the letter “T”, (e.g. T90 °C).
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h)

the EPL “Ma”, “Mb”, “Ga”, “Gb”, “Gc”, “Da”, “Db” or “Dc” as appropriate

i) where appropriate, for Group |, Il and lll equipment, the ambient temperature marking as
shown in Table 10:

Table 10
Ambient temperature marking
Equipment Ambient temperature in service Additional marking
. , Maximum: +40 °C N
Nermat Minimum: —20 °C Note
Stated by the manufacturer and specified in Ta or Tamb with the special range, for
Special the instructions for use. example “0 °C < Ta <60 °C*
orthe symbol"X"

j) B serial number (a batch number can be considered to be an-alternative to the serial
nymber).
k)| Identification of Specific Conditions of Use — Specific” installation instrugtions or

re

ference to a specific installation document when it ‘is necessary to |nd|catq spemflc

canditions of use.

th
fo

NG
se

1)

Fe;

NG
to

m

barating designator such as “ATEX”.

ference-deseribed as referenced.in k) above, the —Fhe use of a warning marki

TE 3 It is the intent that the requirements of the Specific Conditions of Use, e.g. mounting position
he user together with any other relevant information in the instructions for use.

cdncerned, as listed in Clause 1;

NG

TE 4 Any.marking normally required by the standards of construction of the equipment.

n)

the markings c) to h) shall be placed on the same line in the order in which

o folowingform:—the last two figures—of the yoar of the certificate followed by a—-"
TE 2 For some regional third-party certification, the separating character “.” is sometimes replaced by another

f Specific Conditions of Use apply;-the-symbeol-"X"shall-be-placed-after-ti i

hg giving

aﬂproprlate instructions can bé)used as an alternative to-therequirementfof-the "X"

are passed

any additional marking prescribed in the specific standards for the Types of Hrotection

they are

given in c) to h) and shall each be separated by a small space.

o) Ex components shall not include a temperature class or maximum surface temperature
marking.

11.3 Warning markings

Where any of the following warning markings are required on the equipment, the text as described in Table
11, following the word “WARNING", may be replaced by technically equivalent text. Multiple warnings may
be combined into one equivalent warning.
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Table 11
Text of warning markings

Reference WARNING marking
a) 6.7.5 WARNING — POTENTIAL ELECTROSTATIC CHARGING HAZARD - SEE INSTRUCTIONS
b) 7.3 WARNING — AFTER DE-ENERGIZING, DELAY Y MINUTES BEFORE OPENING (Y being the
value in minutes of the delay required)
c) 7.3 WARNING — DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS PRESENT

11.4 Marking on very small equipment

d

11.5 Ex

1

a

11.4DV DR Modification of Clause 11.4 to replace with the following:

b) symbol "AEx" followed by the letter “h” (see 11.2 d));

Npn-electrical equipment conforming to this standard for EPL Gb for use in exp

mitted and all other marking may be given on the packaging and the acc
bcuments, but at least the following information is required on the'equipment it

name or registered trade mark of the manufacturer;

OTE 1 A Level of Protection is not applied to the letter “h”.

the name or mark of the certificate issuer number—including-the-symbol-|
bpropriate marking in accordance with {See 11.2 1 ).

amples of marking

1.5DV DR Modification of Clause 11.5 to replace with the following:

mospheres of Group IIB and ignition temperature greater than 135 °C.

panying
elf:

OL'- very small equipment where there is limited space, a reduction.in the %:rking is
per

X" and if

osive gas

BEDELLE FR; = name

Type AB 5 = type of equipment

4one 1, AEx h 1IB T4 Gb = marking according to Zone, AEx symbol, the letter
“h”, equipment group I, (subgroup lIB),

temperature class T4, EPL Gb

Ser. No. 32567 = serial number
ABC 12.1234 = certificate number
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Non-electrical equipment with EPL Db for explosive dust atmospheres containing dusts of
Group IlIC and maximum surface temperature under maximum dust layer less than 120 °C.

BEDELLE FR,
Type AB8
Zone 21, AEx h llIC T120 °C Db

name
type of equipment

marking according to Zone, AEx symbol, the letter
“h”, equipment group lll, (subgroup IlIC), maximum
surface temperature under maximum dust layer

T120 °C, EPL Db

er. No. 12456
BC 12.1234

serial number
certificate number

Ndn-electrical equipment conforming to this standard for EPL Gb for use in expl
atmospheres of Group IIB and ignition temperature greater than 135-°C and for E
explosive dust atmospheres containing dusts of Group IlIC\. and maximuni
temperature under maximum dust layer less than 120 °C.

BEDELLE FR,
Type AB8
Zone 1, AEx h lIB T4 Gb

one 21, AEx h 1lIC T120 °C Db

IN

jer. No. 12456
BC 12.1234

name
type of equipment

marking-according to Zone, AEx symbol, th
“h”, equipment group Il, (subgroup IIB),
temperature class T4, EPL Gb

marking according to Zone, AEx symbol, th

psive gas
PL Db for
surface

e letter

e letter

“h”, equipment group lll (subgroup IlIC), maximum

surface temperature under maximum dust

ayer

T120 °C, EPL Db

serial number
certificate number
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Annex A
(informative)

Methodology for confirming the EPL

A.1 Methodology for confirming the EPL of Group |

A1.1 EPL Ma

Apply the appropriate requirements of this Standard. If no single type of protection is suitable to provide

protection for EPL Ma, it will be necessary to employ simultaneously two types of protection.

A.1.2 Ell'L Mb

Identify potential ignition sources which are effective or can become effective in mermal opdration and
expected [malfunctions in the event of severe operating conditions such as those’ arising from rough
handling and changing environmental conditions.

If effectivg ignition sources are identified, apply the appropriate requirements)for at least level of protection
Mb of onelof the standards for the specific types of ignition protection listed-in Clause 1.

A.2 Methodology for confirming the EPL of Group Il and llI

A.21 EPRL GaandDa

Identify pgtential ignition sources which are effective or'can become effective in normal operation, in the
case of e¥pected malfunctions and in the case of raresmalfunctions.

If effectivg ignition sources are identified, apply;the appropriate requirements for at least EPL Ga or Da of
one of the standards for the specific types ofiignition protection listed in Clause 1 of this Standard. If no
single typg of ignition protection is suitablé_to provide protection for EPL Ga or Da, it will be ngcessary to
employ simultaneously two independent.types of protection, each of them suitable for EPL Gb or Db in
accordange with Clause 5.

A.2.2 EPFL Gb and Db

Identify potential ignition(sources which are effective or can become effective in normal operation and in
the case qf expected malfunctions.

If effectivg ignitien_sources are identified, apply the appropriate requirements for at least EPL G or Db, of
one of the|standards for the specific types of ignition protection listed in Clause 1.

A.2.3 EPLCGcandDc

Identify potential ignition sources which are effective or can become effective in normal operation.

If effective ignition sources are identified, apply the appropriate requirements for at least EPL Gc or Dc of

one of the

standards for the specific types of ignition protection listed in Clause 1.
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Annex B
(informative)
Explanation of the ignition hazard assessment procedure
B.1 Overview
B.1.1 General

B.1.2 Reporting with the help of a table

B.1.1DV DE Modification of B.1.1 to replace with the following:

It js intended to provide assistance for implementing the assessment procedure and the
individual assessment steps. A special way of reporting is explained| guiding
syistematically through the assessment procedure and resulting in weéll-directed and
traceable statements. For manufacturers, the report offers additionalsuppont for the
preparation of the essential technical documentation. Technical ‘examples| for the
implementation of the procedure are shown in Annex C.

NQTE For further explanation on the general procedure of identifying hazards)and analysing the risk associated
wifth those hazards refer to ANSI/ISO 12100.

It is not egsential to report about the ignition hazard assessment in a specific manner. But it i$ useful to
report in a|well-structured way in order to ensure clearness)and comprehensibility. Therefore, the use of a
table is reqommended representing the structure of the-assessment procedure and, thus, allowing for easy

reassessment and supporting the compilation of the.technical documentation.

Annex C ghows different examples of an ignition hazard assessment report using a reporting scheme.
Therewith | it is possible to proceed in a clear way, to structure methodically and to identify hecessary
statementg, measures and evidence i.exessential parts of the technical documentation. Thierefore, it
should ease a well directed fulfilment of-the requirements by the manufacturers. This reporting scheme
provides for assimilating all necessary-information and should not require additional statements beyond

the table.

NOTE The rgporting scheme presented in Annex C is only one of the alternatives. Different ways of reporting are possible provided

the required ¢ontent is completely covered (see 5.2.6). Unused parts of the table can be left blank or can be deleted.
B.2 Asséessment Procedure

The ignitioh hazard assessment procedure can be divided into the following steps:

1) Identification of Ignition hazards (analysis of the Ignition hazards and their causes),

2) Preliminary ignition hazard estimation and evaluation (estimation of the ignition hazards determined in
step 1 regarding the frequency of their occurrence and comparison with the target EPL),

3) Determination of measures (determination of protective measures, if necessary, to reduce the likelihood
of an ignition hazard according to step 2),

4) Finally ignition hazard estimation and categorisation (estimation of the ignition hazards regarding the
frequency of occurrence after including protective measures determined in step 3),

5) Determination of the EPL.
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If modifications are made to the design to incorporate additional protective measures, the assessment
process should be reviewed to check for new potential faults or ignition hazards. Particularly, attention
should be paid to new interdependencies or combinations of malfunctions, if applicable for the EPL.

B.3 Assessment Steps
B.3.1 Identification of Ignition Hazards

This step will result in a complete list of all ignition hazards applicable to the equipment (see Clause 4,
5.2.1 and Clause 6). At first, the known list of potential ignition sources representing different physical
ignition mechanisms should be examined (see Table B.1). It should be determined which types of ignition

sources afe possibie (See Table B.2, Column T a).

Table B.1
Table showing recommended documentation of an example of initial assessmeént of equipment

related ignition sources

PosEible Ignition Sources Equip¢:sr}:l§elated Reason
Hot surfacds Yes :rr:giriisand outside . Gas compression, vane frictipn, particle
Mechanical sparks Yes Particles could\produce hot-spots
Flames, hef gases Inside Yes. tompaaturo drecly at exhaust. -l %
Electrical sparks No Naotpresent
Stray glect ic cur_rents and cathodic No Not present
corrosion protection
Static elecficity Yes Vanes, lipseal, exhaust filter, float valve
Lightning No Not present
Electromagnetic waves No Not present
lonising radiation No Not present
High frequgncy radiation No Not present
Ultrasonic No Not present
Adiabatic gompression Yes Inside chamber
Chemical rpaction Yes Possible with process fluid/gas

Subsequgntly theselighition sources should be considered separately with regard to differencesjin:

* intended use or possible application;

« constructional variants;
» operating conditions or working cycles including their variations (start, stop, load alternations etc.);
+ influences of the environment (temperature, pressure, humidity, energy supply etc.);

» material parameters or their interdependencies (metallic, non-metallic, electrostatic chargeable liquids
etc.);

« interdependencies with components or other pieces of equipment;

* interdependencies with persons (including foreseeable misuse);
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« if required, combinations of malfunctions.

Table B.2

Example for reporting of the identification of ignition hazards (step 1) and the first assessment

(step 2)

1

2

Ignition hazard analysis
additional measure

Assessment of the frequency of occurrence without application of an

a

b b c d e

No.

Poten]ial
ignitio|
source

D iption-ofthe.
1 g

basic cause

(Which conditions
originate the ignition
hazard?)

during
normal
operation

during
foreseeable
malfunction

Reasons fg
assessmen

n during rare

malfunction | not relevant

r
t

discha

electro|

no charging
parts of non-metallic
material with a surface
resistance exceeding
10°Q

material is 4
of the casin
could be do
person (ope

static
ge

normal operation;

during

n outer part
h; charging
he by a
rator)

Constructi
provided t
Column 1

Sources "k

that those

the analys
experts fro

be examin

NOTE IEC 6
for these sys

In this ste

source mag

exactly in

features th

Table B.2,
meet the
reported if

The individ

of product

e features (e.g. non-conductive material with a resistance below 1 GQ) may be
nat they will not be changed because they are necessary for other reasons (see |
b). Types of Protection like Flameproof Enclosure "d")(see IEC 60079-1) or Control
" (see 1SO 80079-37) should not be considered. inthis first step. Otherwise it could k
measures are not necessary or that other measures are more effective or may save
s of the ignition hazards, all utilizable informiation sources should be used (discus
m test houses, universities, users, other manufactures etc.) and all accessible examp

812, relevant to FMEA (Failure Mode and\Effect Analysis) and IEC 61025, relevant to FTA (Fault tree ana
lematic methods.

D, the individual ignition(hazards are evaluated to determine, how often an individy
y become effective (see Table B.2, Column 2). In doing so the ignition sources are g
the form, in which.they are laid down in column 1, i.e. under inclusion of the cq
at will be applied(injany case. From the result of the preliminary ignition hazard estim
Column 2 a) to_d) it is clear whether additional measures are necessary in step 3 i
arget EPL.«In~Table B.2, Column 2 e) the reasons for the results of the evaluatid
not self-explanatory (see 5.2.6).

uahestimation results and decisions can be never of general validity, e.g. for a comp

assumed
lable B.2,
of Ignition
e ignored
costs. For
sions with
es should

bd. In the case of very complex equipment,ignition hazard analysis should be supplemented by
one or moffe systematic methods like FMEA or ETA (failure tree analysis).

lysis) applies

al ignition
onsidered
nstructive
ation (see
n order to
n can be

ete group

5 like ‘pumps, brakes or gears. As a general rule, they depend on the special design ¢

f the type

or even o

the Individual plece o equipment. Thus, In this step — In contrast 10 the prior step

1 (hazard

analysis) — all criteria shown as an example (including those from standards) should be treated carefully
and with extreme reserve. The estimation should be based ultimately on a certain design and could differ
even within the variants of a type design (size, alternative assembly etc.). Typical ignition hazards, which
are accessible to general consideration, are usually given in standards along with special constructive
requirements and test procedures. Such valuations given in the normative parts of standards (e.g.
electrostatic requirements) meaning the appropriateness for a certain EPL, can be adopted without special
analysis.

B.3.2 Determination of measures

If the evaluation shows the application is required to meet the target EPL adequate protective measures
are determined in this step (see Table B.3, Column 3). It is necessary to define these measures in such a
way that possible ignition sources cannot become effective or the likelihood of the ignition source
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becoming effective is sufficiently low. These measures should not be confused with types of protection
according the list in Clause 1. The term protective measures is meant in a broader sense: measures with
the purpose of explosion protection. Therefore, the term contains also all measures during putting into
service, maintenance and repair, operation, warning notices, experimental investigations providing for
evidence etc. which will decrease the likelihood of the ignition source becoming effective. Types of
protection are only a subset of the measures.

Table B.3
Example for reporting of the determination of protective measures (step 3) and the concluding

estimation and categorisation (step 4)

3 4
Measures applied to prevent the ignition Frequency of occurrence incl. all measures
gource becoming effective
a b c a b c d e f
References Technical resulting
. (standards, documentation : . No needfor EPL in
Des;:;lr?tlor technical rules, (evidence gg{:ﬁgl ?_u_rmgg g | during rare futher respect of | necessary
ortne experimental | including relevant operation an I|fC|pat.e malfunction | _ considera this restrictions
measure [ | results known | features listed in | °P maltunction tion ignition
from literature) column 3 a) hazard
— specifications of
the material
largest area | 1ISO 80079-36:—, | — (7.4.2 and B
lessthan| |6.7.5¢),7.4.2 |7.4.3); X GaDa e
2500mmq [and 7.4.3 — parts list,
pos. Z;
—drawing No. Y

Table B.3|includes the description of the measure (see Table B.3, Column 3 a), the reference showing the
capability fof the measure to avoid or reduce the ignition hazard (see Table B.3, Column 3 b) and the link to
the necegsary specifications or evidence for.lificlusion in the technical documentation (see |Table B.3,
Column 3[c). The link to the necessary specifications or evidence should be given for each measure in
order to Eeet the requirements for the<technical documentation. During compilation of thg technical
documentation attention should be paid-to the following aspects:

. completIness of the manufacturers specifications (technical descriptions, drawings, parts listg, results of
calculatiops etc.),

* provision of evidence about all required experimental test results and certificates,

* recognifjon and-determination of necessary specifications for manufacturing (e.g. toleranges or test
specificatipns for—quality assurance) and safe operation of the equipment (e.g. for installation,
maintenance:and repair).

B.3.3 Concluding ignition hazard estimation and categorisation

In this step a concluding estimation of an individual ignition hazard (only a single row of the assessment
table) is performed regarding the frequency of its occurrence considering the information reported in step
1 and 2 and the measures determined in step 3 (see Table B.3, Column 4 a) to d). From this follows
directly the resultant categorisation regarding the individual ignition hazard (see Table B.3, Column 4 e).
Moreover, in addition to the EPL determined, restrictions of the intended use are often necessary. These
restrictions could refer to the temperature class or the maximum surface temperature, to a specific
subdivision (see Table B.3, Column 4 f) or possibly to a single substance in whose explosive atmospheres
the product may be used or is not allowed to be used. Besides this, attention should be paid to other
limitations of the intended use arising from the ambient temperature, ambient pressure, supply sources
etc.
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B.3.4 Determination of the EPL

The resultant EPL is finally the worst case of all individual categorisations summarised from all lines in the
reporting table.
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Annex C
(informative)

Examples of ignition hazard assessment

C.1 General remarks

The following examples (see also Table C.1) are not definitive. Alternative measures can normally be
applied. The most important ignition sources of non-electrical equipment are electrostatic discharges, hot
surfaces and mechanical sparks. Real equipment may have different and/or further ignition sources.

Itis expre{tsly pointed out that an ignition hazard assessment is always dependent on the indiviqual design
and the specific intended use of a product. Therefore, the following ignition hazard assessmen{ examples
are neithefr complete nor directly applicable to real products without detailed analysis.

_ Table C.1
List of examples
Clausp Example Table
Common cases demonstrating the use of the scheme
— Electrostatic discharge Table C.2
Common cases demonstrating the use of the scheme _aoleb.c
C.2 Table C.3
— Hot surfaces Table G 4
Common cases demonstrating the use of the scheme Jable L4
— Mechanical spark
C.3 Ignition hazard assessment report for a pump Table C.5
C.4 Ignition hazard assessment report for an agitator, Table C.6

C.2 Examples for common cases demonstrating the use of the scheme

The exaniples in Table C.2, Table C.3 and. Table C.4 show a few common cases for typical pgrts of non-
electrical pquipment to explain the usé-of the reporting scheme described in Annex B. Thel examples
should befread row by row and stand:alone.

A resulting EPL cannot be indi¢ated in this case.

The exanpples alert to typical potential ignition hazards and their assessment. Specific importance is
attached fo measures.applied to prevent the ignition source becoming effective. For purpose of evidence,
the identification afd-‘specification of the parts causing ignition hazards and the descripfion of the
measures|applied form part of the essential technical documentation.
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Table C.2
Common cases demonstrating the use of the scheme — Electrostatic discharge
1 2 3 4
ignition hazard assessmeft of the frequency of occurrence without application of measures applied to prevent the ignition frequency of occurrence incl. measures applied
an additional measure source becoming effective
a b a b c d e a b c a b c d e f
description /
basic cause Basis technical
(Which (citation of | documentation resulting
conditions standards, (evidence EPL in
originate description technical including respect of
potential which during during of the rules, relevant during during this
ignition ignition normal || foreseeable | during rare not reasons for measure | experimental | features listed(|~\normal | foreseeable | during rare not ignition | necessary
source hazard?) | operation || malfunction | malfunction | relevant nent pplied results) in column 1)) \operation | malfunction | nfalfunction | relevant | hazard |restrictions
limiting the
assessmentis |surface )
parts of non provided fc_)r by _resistance so ;fst’:lgcrﬁlgsenr?ar}s
metallic at(hadrmgnlsed) it doesdn%g a (74.2;7.4.3);
: P standard; excee ; Y=,
Giocharge | anundefined x htly eficntverfcaton o oo x | o
urfac
e Gencraing | o5ince o et oo,
mechanisms is |the individual 8.48
excluded materials —
used
no charging
during normal
parts of non operation; — specifications
metallic material is an | ¢ . of the material
electrostatic | material with N outerpartof | 7968 &P 2 (714.2,7.4.3); X Ga B
discharge an undefined the casing; 56053 ag — parts list, Da
surface charging could mm pos: ...
resistance be done by a —drawing no: ...
person
(operator)
examples of limitation of
processes the intended
where use: Only
charging can liquids with a .
give rise to high ESPS.‘?f'C £
significant (conductivity Uzg ('X')ons o
.. [amount of acknowledged | (> 1000 A
S:Sé::lr;)rstztlc electrostatic X rule of pS/m) can be |3EZC1TS 60079- ‘fstf]eﬁ!f'c?é'ﬁ’” X ga yes®
9 charging: technology used - orthe liquidin a
Filling and the instructions,
draining of chapter ...,
vessels, Clause ...
transfer of
liquid,
agitation
conductivity
criteria and
conditions of
. . use for belts: . .
electrostatic | Circumferential m‘lknr‘fwmmpd Timitation ot TEC 1S 60079~ iastauctions. Gb
discharge speed of a belt X rule o the maximum | 32-1 chapter ..., X Db 1B
drive technology clause ...
speed
because of
the type of
construction

Table C.2 Continued on Next Page
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Table C.2 Continued
1 2 3 4
ignition hazard assessme measures applied to prevent the ignition frequency of occurrence incl. measures applied
an additional measure source becoming effective
a b a b c d e a b c a b c d e f
description /
No. basic cause Basis technical
(Which (citation of | documentation resulting
conditions standards, (evidence EPL in
originate description technical including respect of
potential which during during of the rules, relevant during during this
ignition ignition normal | foreseeable | during rare not reasons for measure | experimental | features listed | _normal | foreseeable | Huring rare not ignition | necessary
source hazard?) | operation| malfunction | malfunction | relevant | assessment applied results) in column 1) _|‘operation | malfunction | fnalfunction | relevant | hazard |restrictions
of the drive,
e.g. exclusion
of frequency
converters to
avoid
overspeed
Resulting EPL including all exjsting ignition hazards: b b

2 Limitation of the intended use required.
® A resulting EPL cannot be indicated in this case.
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Table C.3
Common cases demonstrating the use of the scheme — Hot surface

1

2

3

4

ignition hazard

assessmey

ht of the frequency of occurrence without application of
an additional measure

measures applied to prevent the ignition
source becoming effective

frequency of o

ccurrence incl. measures applied

a b a b c d e a b c a b c d e f
description/
No. basic cause basis technical
(Which (citation of | documentation resulting
conditions standards, (evidence EPL in
originate description technical including respect of
potential which during during of the rules, relevant during during this
ignition ignition normal || foreseeable | during rare not reasons for measure | experimental | features listed(|~\normal | foreseeable | during rare not ignition | necessary
source hazard?) | operation || malfunction | malfunction | relevant nent pplied results) in column 1)) \operation | malfunction | nfalfunction | relevant | hazard |restrictions
The maximum
surface
temperature
under the — testreport no.
most.a.dverse ..\.about the
conditions. A thermal type
temperature test
hot surf ¢ drive has mc;n;_tor_ltr)g - attestation of
1| hotsurface |a frictional N crticalheating [2S/™1NS 150 079.37 | conformity and « Ge .
heel dri durlng_normal aniti "bY, |nstruct|c.>nsl of Dc
wheel drive operation (ignition the monitoring
prevention system
type 1;.type of (purchased
P{;c;&e)z?:on from an external
mounted, supplier)
Limiting
temperature
i§.120 °C.
The bearing is
calculated
according to
ISO 281 for a
specified
lifetime. A
malfunction is
. generally
—— L et P L a
u : . inci - ... about the
2 hot surface a ball bearing X :i?r::r;? during under these "e" thermal type X Db T4
operation conditions. test
The maximum
surface
temperature
is determined
under the
most adverse
conditions
(110°C)
mechanical
input energy
heating of a can cause —test report no.
viscosity heatin, ... about the Ga
3 hot surface meter (stirrer X The mgximum 82 thermal type X Da 6
system) surface test
temperature
under the most

Table C.3 Continued on Next Page
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Table C.3 Continued
1 2 3 4
ignition hazard assessme |__measures anplied to prevent the ignition frequency of occurrence incl. measures applied
an additional measure source becoming effective
a b a b c d e a b c a b c d e f
description/
No. basic cause basis technical
(Which (citation of | documentation resulting
conditions standards, (evidence EPL in
originate description technical including respect of
potential which during during of the rules, relevant during during this
ignition ignition normal | foreseeable | during rare not reasons for measure | experimental | features listed | _normal | foreseeable | Huring rare not ignition | necessary
source hazard?) | operation| malfunction | malfunction | relevant | assessment applied results) in column 1) _|‘operation | malfunction | nalfunction | relevant | hazard |restrictions
adverse
conditions.
Maximum
temperature
rising AT 3K
Resulting EPL including all exsting ignition hazards: b b

@ The conformity assessment procedure for a mon|

® A resulting EPL cannot be indicated in this case.

toring system according to control of ignition source "b" is variable and depends on the ERL
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Table C.4
Common cases demonstrating the use of the scheme — Mechanical spark

1

2

3

4

ignition hazard

assessmey

ht of the frequency of occurrence without application of
an additional measure

measures applied to prevent the ignition
source becoming effective

frequency of o

ccurrence incl. measures applied

a B a b c d e a b c a b c d e f
description/
No. basic cause basis technical
(Which (citation of | documentation resulting
conditions standards, (evidence EPL in
originate description technical including respect of
potential .wh'i('.‘h during during of the ru{es, releval_wt during during this
ignition ignition normal || foreseeable | during rare not reasons for measure 9XP9""'19"7131 features listed(|“\normal | foreseeable | during rare not ignition | necessary
source hazard?) | operation || malfunction | malfunction | relevant nent pplied ! in column 1)) |\operation | malfunction | nfalfunction | relevant | hazard |restrictions
The shaft
feed through
is designed
with an
additional
emergency
bearing to
ﬁlgrs::r(ijr?ém of avoid contact
breakdown of needs to be between
the bearing of considered as stirrer and
an E.PL Gb arare vess_el (gleeve — test report no.
equipment malfunction (for bearing in . ... about the
(gear) could EPL Ga EPL 2 part; thermal type
cause grinding equipment) EPL of the test
: of a stirrerin a " . | gear remains” | Clause 5, 1ISO | :
1 mechanical vessel (zone X because.thls s unchanged) |80079-37:—, Instruqtlons of X Ga T3
spark o not considered L the monitoring Da
), the in EPL Gb In_addmon the | 6.1 and 8.1 system
distance equipment. falIU(e ofthe (purchased
between the Th bearing will f
; erefore, rom an external
stirrer and the mechanical be controlled supplier)
vessel may be N, by a
unacceptably ggrgla%g:gnot temperature
reduced insidd the monitoring
v and limiting
: system
(ignition
prevention
type "b1").
Limiting
temperature <
155 °C.
gi%}iglgzlnnot The minimum .
mechanical be excluded. gletarance N ;g(;r;ztrreusctlonal
mechanical |generated Assessmentis | SWeen . : Gb
2 X ” rotating 14986:2005, | design X
spark SpaI"kZAdUef to providedbya |0 ents and [4.15 according to pe
a grinding fan g‘jrron‘;gg's)ed the casing is drawing no. ...
standard. defined.
mechanical A shock - tzsbtorslp‘c;]ré no-
generated mechanical pressure
mechanical sparks due to grinding of a resistant :gztrma ype Ga
3 spark a grinding X the rotor and casing and 1ISO 16852 _ Attestation of X Da
roots pump particulate mounting of conformity and
rotor at dry run material an y y
conditions autonomous instructions of

the autonomous

Table C.4 Continued on Next Page
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Table C.4 Continued

1 2 3 4
ignition hazard assessme |__measures anplied to prevent the ignition frequency of occurrence incl. measures applied
an additional measure source becoming effective
a B a b c d e a b c a b d e f
description/
No. basic cause basis technical
(Which (citation of | documentation resulting
conditions standards, (evidence EPL in
originate description technical including respect of
potential which during during of the rules, relevant during during this
ignition ignition normal | foreseeable | during rare not reasons for measure | experimental | features listed | _normal | foreseeable | Huring rare not ignition | necessary
source hazard?) | operation| malfunction | malfunction | relevant | assessment applied results) in column 1) _|‘operation | malfunction | fnalfunction | relevant | hazard |restrictions
protective protective
system system
(flame (purchased
arresters to fromian external
avoid flame supplieryand
transmission testeport of
into the inlet flame
and outlet) transmission
test of
combination of
pump and flame
arrester
4
Resulting EPL including all exjsting ignition hazards: a a

2 A resulting EPL cannot be indicated in this case.
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C.3 Example of an ignition hazard assessment for a pump

Table C.5 gives an (incomplete) example of how a manufacturer could record the ignition hazard
assessment for a pump. This example is not definitive and alternative measures could be applied. The
EPL of the pump is the outcome at the end of the assessment table. It is assumed that the pump is located
in zone 1 and is intended to pump flammable liquid from a storage tank to a reactor.

Aspects of normal operation (EPL Gc) are heating during continuous operation with maximum load at the
highest ambient temperature. The fluid pressure at the inlet and the outlet should be considered as well as
corrosion and the temperature of the fluid conveyed. If the maximum surface temperature depends not on
the pump itself, but malnly on the heated fluid conveyed the temperature class cannot be determlned by
the manufg ; vided by the

In the evept of expected disturbances or equipment malfunctions which normally have to be ftaken into
account (BPL Gb) attention should be paid to: continues operation at maximum pressure with low feed
rate, failur¢ of parts and components because of the operating conditions and the dimensioning,|suction of
contaminapts, loosening of mechanical fasteners or stress because of impacts of friction.

Rare malfyinctions (EPL Ga; not dealt with in Table C.5) may be the operation with closed pregssure line
(closed outlet), the failure of an ignition control device or a newly-creatédignition hazard in cornlsequence
of any conjbination of two expected malfunctions.
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Table C.5
Ignition hazard assessment report for a pump
1 2 3 4
ignition hazard assessmeént of the frequency of occurrence without application of measures applied to prevent the ignition frequency'of pccurrence incl. measures applied
an additional measure source becoming effective
A B a b c d e a b c a b c d e f
description /
No. basic cause basis technical
(Which (citation of | documentation resulting
conditions dards, (evid EPL in
originate description technical including respect of
potential which during during of the rules, relevant during during this
ignition ignition normal | foreseeable | during rare not reasons for measure | experimental | features listed |\ "normal | foreseeable | Huring rare not ignition | necessary
source hazard?) | operation| malfunction | malfunction | relevant 1t pplied results) in column(t)_\|.operation | malfunction | Ialfunction | relevant | hazard |restrictions
The maximum
surface
temperature
is determined
under the
most adverse
conditions
The pump has | (AT 45K). A
losses a maximum bypass —test ret;))on‘ th
1 hot surface | dissipate into X temperature (overflow)is [8.2 ?ho' Elitou e X Gb T4
heat during normal | installed to ermal type
operation insure the test
minimum flow
rate. The
minimm
residual
volume of the
storage tank
is'specified
— test report
no. ... about the
The maximum thermal type
surface test
temperature — Attestation of
is determined conformity) and
under the instructions of
most adverse the monitoring
conditions. A (syste;]n ;
dissipation of temperature purchase
2 | hot surface mechanical X Ef;ﬁ;ﬂal valve monitoring 8.2 and ISO from an external X Gb Taa
energy into upstream and limiting 80079-37 "b" suppller) for t_he
heat system (IPL 1; use in explosive
type of atmosphere and
protection theuse as a
"b1")is monitoring
mounted. device for
Limiting control of
temperature ignition source
is 100 °C. "b" (ignition
prevention type
b1)
The maximum
it fth The clutch surface — test report
riction of the starts to sli temperature | 1SO 80079-37 |no. ... about the
8 |hotsurface | gytch plate X and gener:tes (ATpSOK) is "c" thermal type X Gb TS
heat. determined test
under the

Table C.5 Continued on Next Page
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Table C.5 Continued
1 2 3 4
ignition hazard assessmey ition frequency of occurrence incl. measures applied
an additional measure source becoming effective
A B a b c d e a b c a b c d e f
description /
No. basic cause basis technical
(Which (citation of | documentation resulting
conditions dards, (evide EPL in
originate description technical including respect of
potential which during during of the rules, relevant during during this
ignition ignition normal || foreseeable | during rare not reasons for e | experi features listed | normal | foreseeable | during rare not ignition | necessary
source hazard?) | operation || malfunction | malfunction | relevant | assessment applied results) incolumn 1) | operation | malfunction | njalfunction | relevant | hazard |restrictions
most adverse
conditions.
The coupling
time and max.
torque is
specified. The
overload is
limited and
switched off
before
reaching the
temperature
class limit.
Only electrical
. Electrical equipment
4 |etectrical glectric motor M equipmentisa |with IEC60079 |- Certificate X b ®
equipment assembly possible certification of | series and instructions Gb
ignition source. | conformity is
used.
The bearing is
calculated
N according to
Mechanical  |1S0 281 fora — description
o grinding ofthe | o0 ified and calculation
mechanical |2 9rinding roter ¢annot be lifetime. A Clause5and |
5 spark rotor at dry run X oxslded. A malfunction is ISO 80079-37 drawing no. ... X Gb
conditions breakdown of a C
beari generally about the
earing shall desi
be considered, |29reedasa esign
rare incident
under these
conditions.
limitation of — instructions
the intended chapter ...,
use: Only clause ...:
liquids with a WARNING in
high the instruction:
transfer of conductivity pump operation
non- The (> 1000 pS/m) involves the risk
6 electro-static | conductive X conductivity of |can be used. |IEC TS 60079- | of producing an X Ga
discharge liquid causes the liquid is not [Only a 321 electrostatic
electrostatic defined conductive charge in
charge liquid is flowing liquids.
TOreseen. The user should
Ethanol is a take measures
conductive according to
liquid. Proper IEC TS 60079-
earthing of 32-1

Table C.5 Continued on Next Page
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