INTERNATIONAL IEC
STANDARD 60079-10

Fourth edition
2002-06

Electrical apparatus for ¢
atmospheres —

Part 10:

Classificatg' n ofha rc@a cas

isNEnglish-language version is derived from the original
ﬂ ual publication by leaving out all French-language

ges. Missing page numbers correspond to the French-
anguage pages.

Reference number
IEC 60079-10:2002(E)



https://standards.iteh.ai/catalog/standards/iec/2ef13685-691d-4a8b-8aaf-5a28b1a2f9cb/iec-60079-10-2002

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the base
publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

issued, is also available from the following:
e |EC Web Site (www.iec.ch)

e Catalogue of IEC publications



http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/ justpub
mailto:custserv@iec.ch
https://standards.iteh.ai/catalog/standards/iec/2ef13685-691d-4a8b-8aaf-5a28b1a2f9cb/iec-60079-10-2002

INTERNATIONAL IEC
STANDARD 60079-10

Fourth edition
2002-06

Electrical apparatus for
atmospheres —

Part 10:

@&@

0 IEC 2002 Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical,
including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 91902 11 Telefax: +41 22919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XA

International Electrotechnical Commission

MexayH Has dnekTpoTexHnyeckas Komuceus .
EXAyHapOAHasA JnekTpoTe eckas Romuce For price, see current catalogue



https://standards.iteh.ai/catalog/standards/iec/2ef13685-691d-4a8b-8aaf-5a28b1a2f9cb/iec-60079-10-2002

60079-10 O IEC:2002 -3-

CONTENTS
O L N I PP 5
LN O 7 1 L@ N 1 ] 7
L € 1= 1Y - | PPN 9
I S Yo o 1 PPN 9
1.2 NOrmMative refErENCES .....cuieii e
2  Definitions and terms.......cooiiiiiii
Safety and area classification...............cocoiiii
3.1 Safety principles.......cooiiiiiiiiiiii e K D
3.2 Area classification objectives
4  Area classification procedure............oooiiiiiiii e N b S N e
4.1 General ..o S NN NG e e e
4.2 Sources Of release ......ocvevieiiiiiiii i NG NG e e Y
4.3 Type Of ZONE .ooviiiiiiii i L e N e D e et
4.4 Extentofzone...........c..cooeeviiiiiiiiniinnnn.

4.4.1 Release rate of gas
4.4.2 Lower explosive limit {4

4.4.3 Ventilation ............... 0N
4.4.4
4.4.5 Otherp
4.4.6 lllustr

5 Ventilation ...........
5.1 Gener...
5.2 Main typé

5.3
5.4

Annex A (informative)” Examples of sources of release...........cooviiiiiiiiiiiii i, 35
Annex B (informative) Ventilation ... 39
Annex C (informative) Examples of hazardous area classification...............co.cooiin. 71
Figure C.1 — Preferred symbols for hazardous area zones ...........cocooiiiiiiiiiiiiiiiieen 113

Figure C.2 — Schematic approach to the classification of hazardous areas............cccvvveeeeen. 115


https://standards.iteh.ai/catalog/standards/iec/2ef13685-691d-4a8b-8aaf-5a28b1a2f9cb/iec-60079-10-2002

60079-10 O IEC:2002 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES -

Part 10: Classification of hazardous areas

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the | is to promote
international co-operation on all questions concerning standardization in the electri¢aNand_electronic fields. To
this end and in addition to other activities the IEC publishes International S Q dards Their p paration is

participate in this preparatory work International, governmental and non-gove ani liaising
with the IEC also participate in this preparation. The IEC collaborate f ternational
Organization for Standardization (ISO) in accordance with conditions de € between the
two organizations.

of standards, technical specifications, technical repofts wr\guides

3) The documents produced have the form of recommendations for jnternationgl useand are published in the form
Committees in that sense. @

6) Attention is drawn to the ibili S f_the nts of this International Standard may be the subject

International St
of hazardous areas

been prepared by subcommittee 31J: Classification
irements, of IEC technical committee 31: Electrical

FDIS Report on voting
31J/82/FDIS 31J/84/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.
Annexes A, B and C are for information only.

The committee has decided that the contents of this publication will remain unchanged
until 2007. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
+ amended.
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INTRODUCTION

In areas where dangerous quantities and concentrations of flammable gas or vapour may
arise, protective measures are to be applied in order to reduce the risk of explosions. This
part of IEC 60079 sets out the essential criteria against which the risk of ignition can be
assessed, and gives guidance on the design and control parameters which can be used in
order to reduce such a risk.

This standard can be used as a basis for the proper selection and installation of apparatus for
use in a hazardous area.

@%
S
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ELECTRICAL APPARATUS FOR EXPLOSIVE GAS ATMOSPHERES -

Part 10: Classification of hazardous areas

1 General

1.1 Scope

This part of IEC 60079 is concerned with the classification of hazaydous areas where
flammable gas or vapour risks may arise, in order to permit the
installation of apparatus for use in such hazardous areas.

It is intended to be applied where there may be a risk of ig

flammable gas or vapour, mixed with air under normal atmosg see note 2),
but it does not apply to

a) mines susceptible to firedamp;

b) the processing and manufacture of explosives;

c) areas where a risk may arise due to the pres

d) catastrophic failures which are with in this

standard (see note 3);

e) rooms used for medical purposes;

areas where the presence of flam

able mjst
see note 5);

NOTE 1 For theourpose\of this standard, an area is a three-dimensional region or space.

NOTE 2 Atmospheric egnditions include variations above and below reference levels of 101,3 kPa (1 013 mbar)
and 20 °C (293 K), provided that the variations have a negligible effect on the explosion properties of the
flammable materials.

NOTE 3 Catastrophic failure in this context is applied, for example, to the rupture of a process vessel or pipeline
and events that are not predictable.

NOTE 4 In any process plant, irrespective of size, there may be numerous sources of ignition apart from those
associated with electrical apparatus. Appropriate precautions will be necessary to ensure safety in this context.
This standard may be used with judgement for other ignition sources.

NOTE 5 Mists may form or be present at the same time as flammable vapours. This may affect the way flammable
material disperses and the extent of any hazardous areas. The strict application of area classification for gases
and vapours may not be appropriate because the flammability characteristics of mists are not always predictable.
Whilst it can be difficult to decide upon the type and extent of zones, the criteria applicable to gases and vapours
will, in most cases, give a safe result. However, special consideration should always be given to the danger of
ignition of flammable mists.
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1.2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60050(426):1990, International Electrotechnical Vocabulary (IEV) — Chapter 426:
Electrical apparatus for explosive atmospheres

IEC 60079-4:1975, Electrical apparatus for explosive gas atmospheres — Part 4: Method of
test for ignition temperature

NOTE Where a definition appears in this c
applicable.

21
explosive atmosphere

mixture with air, under a
vapour, mist or dust, in wf
mixture

[IEV 426-02-02,@fi S

2.2

explosive gas atr
mixture with air, eonditions, of flammable substances in the form of gas or
vapour in wh after igni Qmbustion spreads throughout the unconsumed mixture

consider it as an exXplosive \gas atmosphere.

2.3

hazardous area

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

[IEV 426-03-01, modified]

2.4

non-hazardous area

area in which an explosive gas atmosphere is not expected to be present in quantities such
as to require special precautions for the construction, installation and use of apparatus

[IEV 426-03-02, modified]
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2.5

zones

hazardous areas are classified into zones based upon the frequency of the occurrence and
duration of an explosive gas atmosphere, as follows:

251

zone 0

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

[IEV 426-03-03, modified]

2.5.2
zone 1

substances in the form of gas, vapour or mist is likely
occasionally

[IEV 426-03-04, modified]

2.5.3
zone 2

[IEV 426-03-05, modified]
NOTE 1 In this definition, the

NOTE 2 Indications of the
industries or applicaj .

2.6
source of relea
point or locatign
atmosphere i

[IEV 426403

armable gas, vapour, or liquid may be released into the
explosive gas atmosphere could be formed

2.7
grades of release
there are three basic grades of release, as listed below in order of decreasing frequency and
likelihood of the explosive gas atmosphere being present:

a) continuous grade;
b) primary grade;
c) secondary grade.

A source of release may give rise to any one of these grades of release, or to a combination
of more than one

2.71
continuous grade of release
release which is continuous or is expected to occur frequently or for long periods
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2.7.2
primary grade of release
release which can be expected to occur periodically or occasionally during normal operation

273

secondary grade of release

release which is not expected to occur in normal operation and, if it does occur, is likely to do
so only infrequently and for short periods

2.8
release rate

2.9
normal operation
situation when the equipment is operating within its design para

catastrophic.

NOTE 3 Normal operation includes start-up and shut-dow

210
ventilation
movement of air and its replacement

explosive limits

NOTE The terms "explosive
term "flammable li ®

2111

" are equivalent. IEC 60079-20 and IEC 61779-1 use the
¢ the more widely accepted term "explosive limit".

concentratio ~ s or vapour in air, below which the gas atmosphere is not
explosive

[IEV 428

2.11.2
upper explosive limit (UEL)

concentration of flammable gas or vapour in air, above which the gas atmosphere is not
explosive

[IEV 426-02-10, modified]

212

relative density of a gas or a vapour

density of a gas or a vapour relative to the density of air at the same pressure and at the
same temperature (air is equal to 1,0)
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213

flammable material (flammable substance)

material which is flammable of itself, or is capable of producing a flammable gas, vapour or
mist

2.14
flammable liquid
liquid capable of producing a flammable vapour under any foreseeable operating conditions

215

flammable gas or vapour
gas or vapour which, when mixed with air in certain proportions, will for
atmosphere

\ explosive gas

2.16
flammable mist

2.17
flashpoint
lowest liquid temperature at which, under certain
vapours in a quantity such as to be capable of f i

[IEV 426-02-14]

2.18
boiling point
temperature of a liquid boilin

2.19
vapour pressur

pressure exerted w
the substance a

2.20
ignition te

[IEV 426-02-01,
NOTE IEC 60079-4 and IEC 60079-4A standardize a method for the determination of this temperature.

2.21

extent of zone

distance in any direction from the source of release to the point where the gas/air mixture has
been diluted by air to a value below the lower explosive limit

2.22

liquefied flammable gas

flammable material which is stored or handled as a liquid and which at ambient temperature
and atmospheric pressure is a flammable gas
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3 Safety and area classification

3.1 Safety principles

Installations in which flammable materials are handled or stored should be designed, operated
and maintained so that any releases of flammable material, and consequently the extent of
hazardous areas, are kept to a minimum, whether in normal operation or otherwise, with
regard to frequency, duration and quantity.

It is important to examine those parts of process equipment and systems from which release
of flammable material may arise and to consider modifying the design to minimize the
likelihood and frequency of such releases and the quantity and rate of releaseef material.

system.

In a situation in which there may be an explosiv
be taken:

ignition, or

b) eliminate the source of jgnition.

as to be acceptaple.
highly reliable,

ratus to p@\uyse ‘ that’environment, taking into account gas groups and temperature
classes.

In most practical situgtions where flammable materials are used, it is difficult to ensure that an
explosive gas atmosphere will never occur. It may also be difficult to ensure that apparatus
will never give rise to a source of ignition. Therefore, in situations where an explosive gas
atmosphere has a high likelihood of occurring, reliance is placed on using apparatus which
has a low likelihood of creating a source of ignition. Conversely, where the likelihood of an
explosive gas atmosphere occurring is reduced, apparatus constructed to a less rigorous
standard may be used.

It is rarely possible by a simple examination of a plant or plant design to decide which parts of
the plant can be equated to the three zonal definitions (zones 0, 1 and 2). A more detailed
approach is therefore necessary and this involves the analysis of the basic possibility of an
explosive gas atmosphere occurring.
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The first step is to assess the likelihood of this, in accordance with the definitions of zone 0,
zone 1 and zone 2. Once the likely frequency and duration of release (and hence the grade of
release), the release rate, concentration, velocity, ventilation and other factors which affect
the type and/or extent of the zone have been determined, there is then a firm basis on which
to determine the likely presence of an explosive gas atmosphere in the surrounding areas.

This approach therefore requires detailed consideration to be given to each item of process
equipment which contains a flammable material, and which could therefore be a source of
release.

In particular, zone 0 or zone 1 areas should be minimized in number and extent by design or
suitable operating procedures. In other words, plants and installation hould be mainly
zone 2 or non-hazardous. Where release of flammable material is upavoidable, process

of process
flammable

ed during and after re-assembly
affects safety, has been maintained

subglauses\givevguidance on the procedure for classifying areas in which there
may be an_exp 0Sive mosphere and on the extent of zones 0, 1 and 2. An example of a
g classification of hazardous areas is given in figure C.1.

The area classification should be carried out when the initial process and instrumentation line
diagrams and initial layout plans are available and confirmed before plant start-up. Reviews
should be carried out during the life of the plant.
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4.2 Sources of release

The basic elements for establishing the hazardous zone types are the identification of the
source of release and the determination of the grade of release.

Since an explosive gas atmosphere can exist only if a flammable gas or vapour is present
with air, it is necessary to decide if any of these flammable materials can exist in the area
concerned. Generally speaking, such gases and vapours (and flammable liquids and solids
which may give rise to them) are contained within process equipment which may or may not
be totally enclosed. It is necessary to identify where a flammable atmosphere can exist inside
a process plant, or where a release of flammable materials can create a flammable
atmosphere outside a process plant.

Each item of process equipment (for example, tank, pump, pipeline,
considered as a potential source of release of flammable material. If

If it is established that the item may release flammiable iakinto Yhe atmosphere, it is
necessary, first of all, to determine the grade of r i ith the definitions, by
establishing the likely frequency and duyration g - Id be recognized that the
opening-up of parts of enclosed proce during filter changing or batch
filling) should also be considered a ease when developlng the area
classification. By means of this proced ) a be graded either "continuous",

"primary" or "secondary".

If the total quanti f
ratory use, whils
classification proced

exist, it may not be appropriate to use this area
count shall be taken of the particular risks involved.

The area clagsificati s”equipment in which flammable material is burned, for
example, f|r : , boilers, gas turbines etc., should take into account purge

The likelihood of the“presence of an explosive gas atmosphere and hence the type of zone
depends mainly on the grade of release and the ventilation.

NOTE 1 A continuous grade of release normally leads to a zone 0, a primary grade to zone 1 and a secondary
grade to zone 2 (see annex B).

NOTE 2 Where zones created by adjacent sources of release overlap and are of different zonal classification, the
higher risk classification will apply in the area of overlap. Where overlapping zones are of the same classification,
this common classification will normally apply.

However, care needs to be taken where the overlapping zones relate to flammable materials which have different
apparatus groups and/or temperature class. So, for example, if a zone 1 |IIA T3 area overlapped a zone 2 |IC T1
area, then classifying the overlap as zone 1 IIC T3 may be over-restrictive but classifying it as zone 1 IIA T3 or
zone 1 1IC T1 would not be acceptable. In this situation, the area classification should be recorded as zone 1 IIA T3
and zone 2 [IC T1.
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