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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 10-2: Classification of areas —
Explosive dust atmospheres

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization, compri
gll national electrotechnical committees (IEC National Committees). The object of IEC "is“to pron
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ,referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. International, "governmental and 1
povernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance~with conditions determined
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expresss;-as-nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical ‘committee has representation fronj
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding;national or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation.@f* conformity. Independent certification bodies provide confor
pssessment services and, in some areas,@ccess to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have-the latest edition of this publication.

No liability shall attach to IEC-of its directors, employees, servants or agents including individual experts
members of its technical commiftees and IEC National Committees for any personal injury, property damag
bther damage of any nature-whatsoever, whether direct or indirect, or for costs (including legal fees)
Expenses arising out of, the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable far the correct application of this publication.

Attention is«drawn to the possibility that some of the elements of this IEC Publication may be the subjeq
patent rights.MEC shall not be held responsible for identifying any or all such patent rights.
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Attention is drawn to~the Normative references cited in this publication. Use of the referenced publications is

t of

made to the previous edition. A vertical bar appears in the margin wherever a cha
has been made. Additions are in green text, deletions are in strikethrough red text.

s redline version of the official IEC Standard allows the user to identify the chan?‘es
ge
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International Standard |EC 60079-10-2 has been prepared by subcommittee 31J:
Classification of hazardous areas and istallation requirements, of IEC technical committee 31:
Equipment for explosive atmospheres.

This second edition of IEC 60079-10-2 cancels and replaces the first edition of
IEC 60079-10-2 published in 2009. This edition constitutes a technical revision.

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

Type
Explanation of the significance of the changes Clause Minor and | Extension Major|
editorial technicpl
changes changgs
Definition of “atmospheric conditions” deleted 3 X
Definition of “combustible dust” aligned with other 3.4 X
doguments per recommendations of WG 28 :
Ed|torial change to definition of “explosive dust atmosphere”
to flelete mention of flyings, since the definition of dust 3.5 X
acg¢ording to 60079-10-2 includes flyings.
Definition of “combustible flyings” aligned with other 38 X
doguments per recommendations of WG 28 ’
Definition of “continuous formation of a dust cloud” added 3.14 X
Definition of “catastrophic failure” added 3.20 X
Definition of “ignition temperature of a dust layer” aligned
with other documents per recommendations of WG 28 and 3.22 X
to ghange reference from 61241-2-1 to 80079-20-2
Definitions of “zone 20, zone 21 and zone 22” added. 3.25.1
These were previously incorrectly included in the bady of
thg document. 3.25.2 X
3.25.3
Dupt cloud density and concentration added~as factors to 41 X
consider for a release ’
Waqrding changed to require EPL to/be hoted on area 4.1 X
classification drawing ’
Nofes 1 and 3 changed to normative text 4.1 X
Reference to published sources for dust characteristics
4.2 X
deleted
Reference to 80079-20-2 added 4.2 a)
Seftion on competence of personnel added 4.3
Noge on verification dossier deleted 5.2 X
Expmple-added for continuous grade of release, zone
b 7 5.3 X
information moved to Clause 6
Paragraph added about dust layers being raised into a 7 X
cloud
EPLs added to list for documentation, note added warning 8.1 X
of variability in published dust data ’
Symbol keys are identified as preferred 8.2 X
Note added to zone 21 and zone 22 clause about distance
Annex A X
around source of release
Zone 22 paragraph added to this example, and figure A2 X
modified to show Zone 22 location ’
Annex B on hot surfaces deleted Annex B in
previous X
edition
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Type
Explanation of the significance of the changes Clause Minor and | Extension Major
editorial technical
changes changes
Annex D on explanation of EPLs deleted Annex D in
previous X
edition
Annex on hybrid mixtures added Annex C X

Explanation of the types of significant changes:

ol i '

— Decrease of technical requirements
—  Minor technical change
—  Editorial corrections

Minor and editorial changes:

THese are changes which modify requirements in an editorial or a minor technical way. They include changes

=

the wording to clarify technical requirements without any technical change, or a reduction in the level of existirjg
requirement.
2.| Extension: — Addition of technical options

gi
th

These are changes which add new or modify existing technical requirements, in a way that new options are

en, but without increasing the requirements that are fully compliant with the previous standard. Therefore,
bse will not have to be considered for existing area classifications in conformity,'with the preceding edition.

— Addition of technical requirements

Major technical changes: . .
— Increase ©f technical requirements

re

TH

huirements given in the later edition. These changes have to-bg considered for existing area classifications i

copformity with the preceding edition.

ese are changes to technical requirements (addition, increase of the level or removal) made in a way that aj
exjsting area classification in conformity with the preceding edition will not always be able to fulfil the

The text of this standard is based on the follewing documents:

FDIS Report on voting
31J/244/FDIS 31J/248/RVD

Full information on the votingfor the approval of this standard can be found in the report
voting indicated in the above table.

Thi

Al
be

Th
the)

s publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

st of all parts' of the IEC 60079 series, under the general title Explosive atmospheres,
found on~the IEC website.

e committee has decided that the contents of this publication will remain unchanged u
stability date indicated on the IEC website under "http://webstore.iec.ch"” in the d

on

an

ntil
Ata

related to the specific publication. At this date, the publication will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

Dusts, as defined in this standard, are hazardous because when they are dispersed in air by
any means they may form potentially explosive atmospheres. Furthermore, layers of dust may
ignite and act as ignition sources for an explosive atmosphere.

This part of IEC 60079 gives guidance on the identification and classification of areas where
such hazards from dust can arise. It sets out the essential criteria against which the ignition
hazards can be assessed and gives guidance on the design and control parameters which
can_be used in order to reduce such a hazard. General and special criteria_are given—with

exgmples; for the-procedure—used-to-identify-and-classify-areas process of identification, and

clapsification of hazardous areas.

This standard contains an informative Annex A giving-practical examples for classifying areps.
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EXPLOSIVE ATMOSPHERES -

Part 10-2: Classification of areas —
Combustible Explosive dust atmospheres

Scope

Thi
exf
prg

In
sef
lay

s part of IEC 60079 is concerned with the identification and classification of areas wh
losive dust atmospheres and combustible dust layers are present, in order to permit
per assessment of ignition sources in such areas.

this standard, explosive dust atmospheres and combustible dust layers are trea
arately. In Clause 4, area classification for explosive dusts clouds is described, with d
ers acting as one of the possible sources of release. In Clause 7)~the-hazard-of ot

gemeral considerations for dust layers-ignition are described.

Thi
imy

hoysekeeping is not present, the area classification in¢ludes the possible formation

ex(

Th
mig

Thi
exf
(s€

NO
of 1
pro

Itd

losive dust clouds from dust layers.

ht cause a hazard.

e Note 1).

[E 1 Atmospheric conditions includeariations in pressure and temperature above and below reference le
01,3 kPa (1 013 mbar) and 20 °C (293-K), provided that the variations have a negligible effect on the explo
erties of the combustible materiaje-

oes not apply to

underground mining:areas,

horea(iSE can-arise duetot f hybrid-mixtures.

dusts of eXplosives that do not require atmospheric oxygen for combustion,—erte such
pyrophoric, substances, propellants, pyrotechnics, munitions, peroxides, oxidizers, wa
reactive~€lements or compounds, or other similar materials,

standard-{see Note 1),

bre
the

red
ust
her

e examples in this standard are based on a system of éffective housekeeping bejing
lemented in the plant to prevent dust layers from (@ccumulating. Where effecfive

of

b principles of this standard can also be followed )when combustible fibres or flyings—nfay

s standard is intended to be applied where there can be a risk due to the presencq of
losive dust atmospheres or combustible*dust layers under normal atmospheric conditions

els
bive

as
er-

catastrophic failures which are beyond the concept of abnormality dealt with in 1his

any risk arising from an emission of-flammable-or toxic gas from the dust.

This standard does not apply to where a hazard might arise due to the presence of flammable
gas or vapour, but the principles may be used in the assessment of a hybrid mixture (see also
IEC 60079-10-1).

NOTE 2 Additional guidance on hybrid mixtures is provided in Annex C.

This standard does not take into account the effects of consequential damage following a fire
or an explosion.
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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 Ilatest edition of the referenced document (including any
amendments) applies.

IEQ 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements

IEG 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive ¢as
atnhospheres

ISQ/IEC 80079-20-2, Explosive Atmospheres — Part 20-2: Materigh) Characteristics] —
Colnbustible dusts test methods

3 | Terms and definitions

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

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

3.1
arga
three-dimensional region or space

D

D

D

D

D

D

D

D
(€D
O

D g
D)
O 9
D)

3.2
hybrid mixture

mixture of a flamimable-substances-in-different physical-states; gas or vapour with-air a dus

NO AWal W= mble-o hvbrid -mi e_i mi e ofmethane 'a d nd
S AP o3 aSials s a 4 o a

3.
dust
generic term including both combustible dust and combustible flyings

3.4
combustible dust

fmely d|V|ded SO|Id partrcles 500 pum or Iess |n nomlnal size, whrch—mey—be—euepended—m—ar—

form an explosrve mrxture wrth air at atmospherlc pressure and normal temperatures

Note 1 to entry: This-definition-may-alse includes dust and grit as defined in ISO 4225.

1 To be published.
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Note 2 to entry: The term solid particles is intended to address particles in the solid phase and not the gaseous or
liquid phase, but does not preclude a hollow particle.

Note 3 to entry: Materials passing a U.S. No. 40 Standard sieve as defined in ASTM E 11-04 are considered to
meet the 500 um criterion.

Note 4 to entry: Combustible dust test methods can be found in ISO/IEC 80079-20-2.

3.5

explosive dust atmosphere

mixture with air, under atmospheric conditions, of flammable substances in the form of dust,
orflvings-in which, after ignition, permits self-sustaining-flame propagation

3.6
conductive dust
combustible dust with electrical resistivity equal to or less than 103 Qm

Notg 1 to entry: Conductive dust is classified as Group IlIC.

3.7
nonh-conductive dust
combustible dust with electrical resistivity greater than 103 Qm

Notg 1 to entry: Non-conductive dust is classified as Group IlIB.

3.8
combustible flyings
sol d particles including fibers, greater than 500 um in<nominal size, whlchmayube%uspent

a m ) a 0 a) a¥a mospbhere ngae ha owWn\welah alll o) allla' alo a' s Wa
-y Sav S c - Sad Vv c Sav O CRASAL 1

maly form an explosive mixture with air at atmosgheric pressure and normal temperatures

2 g

Notg 1 to entry: Examples of-fibres—and flyings include rayon, cotton (including cotton linters and cotton wapte)
sisqgl, jute, hemp, cocoa fiber, okum and-baled waste kapok.

Notg 2 to entry: Combustible flyings are classified as Group IlIA.

3.9

hazardous area (dust)
arda in which combustible_dust, in the form of a cloud is present, or may be expected to|be
prgsent, in quantities such_as to require special precautions for the construction, installatjion
and use of equipment

Notg 1 to entry: Hazardous areas are divided into zones based upon the frequency and duration of the occurrgnce
of explosive dust atmospheres (see 6.2 and 6.3).

Notg 2 to entrys, ' The potential of creating an explosive dust cloud from a dust layer also needs to be consideref.

3.10
nonh-hazardous area (dust)

area in A.V. COMDLIS ple _gu in ne aldaa Bl a - allila . ala expeciedg o—pe_presen |n

quantities such as to require speC|aI precautions for the construct|on installation and use of
equipment

3.11

dust containment

process equipment housing which is intended to handle, process, transport or store materials
inside of it, while—preventing minimizing the risk of the release of-cembustible dust to the
surrounding atmosphere

3.12
source of dust release
point or location from which-combustible dust-can may be released into the atmosphere
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Note 1 to entry: The source of dust release can be from a dust containment or from a dust layer.

3.13
continuous grade of release

rel

ease which is continuous or is expected to occur frequently or for long periods

3.14

continuous formation of a dust cloud
locations in which a dust cloud may exist continuously, or may be expected to continue for
long periods or for short periods which occur frequently

3.1/5
primary grade of release

rel

3.16

se
rel
[Yo)

3.7

ex

ase which can be expected to occur periodically or occasionally during normal eperationf

ondary grade of release
ase which is not expected to occur in normal operation and, if it does\occur, is likely to|do
pnly infrequently and for short periods

tent of zone

disfance in any direction from the edge of a source of release to the point where the hazard

asgociated with the release is considered to exist no longer

3.18
normal operation

op
an

Iration of equipment conforming electrically. @nd mechanically with its design specificafion
used within the limits specified by the manufacturer

Notg 1 to entry: Minor releases of dust which may form a cloud or layer (e.g. releases from filters) can be paft of

norgnal operation.

3.19

ab

prgcess-linked malfunctions:that occur infrequently

3.

cafastrophic failure

normal operation

0

ocqurrence which( exceeds the design parameters of the process plant and control system

resjulting in majorrelease of flammable material

Notg 1 to enfry) Catastrophic failure in this context is applied, for example, to the rupture of a storage silo ¢
pneumatic‘€ohveyor.

ﬂ
[O]

3.21

equipment (for explosive atmospheres)

general term including apparatus, fittings, devices, components, and the like used as a part
of, or in connection with, an-electrical installation in an explosive atmosphere

3.22

ignition temperature of a dust layer

lowest temperature of a—het surface at which ignition occurs in a dusttayer—ef-spescified
thieknress on the-hot surface

Note 1 to entry: The ignition temperature of a dust layer may be determined by the test method given in
1EC-614241-2-1 ISO/IEC 80079-20-2.
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3.23

ignition temperature of a dust cloud

lowest temperature of the hot inner wall of a furnace at which ignition occurs in a dust cloud in
air contained therein

Note 1 to entry: The ignition temperature of a dust cloud may be determined by the test method given in
HEC-61244-2-1 ISO/IEC 80079-20-2.

3.24
verification dossier
set of documents showing the compliance of electrical equipment and installations

Notg 1 to entry: Requirements for a ‘verification dossier’ are given in IEC 60079-14.

3.25
zonmes

3.25.1

Zone 20
a pllace in which an explosive dust atmosphere, in the form of a cloud of dust in air, is presgent
continuously, or for long periods or frequently

3.25.2

Zohe 21
a pllace in which an explosive dust atmosphere, in the formgira cloud of dust in air, is likely to
ocgqur in normal operation occasionally

3.25.3

Zohe 22
arga in which an explosive dust atmosphere, in’fhe form of a cloud of combustible dust in pir,
is mot likely to occur in normal operation by, 'if it does occur, will persist for a short perfiod
onl

Notg 1 to entry: The potential of creating an«eXplosive dust cloud from a dust layer also needs to be considerefl.
4 | Area classification

4.1 General

Thils standard adopts;the concept, similar to that used for flammable gases and vapour] of
using area classification to give an assessment of the likelihood of an explosive dust
atmosphere occurring.

Dugts form Jexplosive atmospheres only at concentrations within the explosion range.
Although\a cloud with a very high concentration may not be explosive, the danper

nevertheless exists that, should the concentration fall, it may enter the—explesion explogive
range.”Depending on the circumstances. not every source of release will necessarily Qrgdlce
an explosive dust atmosphere. Dust clouds are also rarely of uniform density and consideration
should be given to possible variances in concentration within a cloud for any condition or release.

Dusts that are not removed by mechanical extraction or ventilation, settle out at a rate
depending on properties, such as particle size, into layers or accumulations. It shall be taken
into account that a dilute or small continuous source of release, in time, is able to produce a
potentially hazardous dust layer.

The hazards presented by dusts are as follows:

— the formation of a dust cloud from any source of release, including a layer or
accumulation, to form an explosive dust atmosphere (see Clause 5);
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— the formation of dust layers, which are not likely to form a dust cloud, but may ignite due
to self-heating or exposure to hot surfaces or thermal flux and cause a fire hazard or over-
heating of equipment. The ignited layer may also act as an ignition source for an explosive

atmosphere-{see-Clause- 7).

Since explosive dust clouds and dust layers may exist, any source of ignition should be
avoided.

If the source of ignition cannot be avoided, then measures shall be taken to reduce the
likelihood of dust and/or ignition sources so that the likelihood of coincidence is so small as to

magk n+lnn v-r-l nﬁglglblc

NOTE In some cases, where the risk of explosion cannot be completely avoided, it can be necessary tovémploy
sonje form of explosion protection such as explosion venting, explosion suppression or explosion isolation.

Subsequent to the completion of the area classification, a risk assessment may'\be carried put
to gssess whether the consequences of ignition of an explosive atmosphere,requires the lise
of gquipment of a higher equipment protection level (EPL) or may justify the-use of equipment

with a lower equipment protection level than normally required. Ihe%lll_—;eqa#eﬁwﬂ%&may%e

redorded- as appropriate on the area Placclflnaflnn drawinas to AMroner assessmen of
f FGEe G, aSappropHate; aea—6aSSt at aRaWHgsStoahgWaproperassessmen o1

NoFE-3 In this standard, explosive dust atmospheres and dust layers are treated separatgly.
In this clause, area classification for explosiverdust clouds is described, with dust layers
actjng as one of the possible sources of release/The-hazard-of Considerations for dust layers
ignjtion are described in Clause 7.

NOTE 4 Additi i . EPLe ic aiverta 2 B,

4.21 Area classification procedure for explosive dust atmospheres

Arga classification is based on-a number of factors and may require informed input from a
number of sources. These fagtors include:

e |Whether the dust isscombustible or not. Dust combustibility can be confirmed by laboratpry
tests to-the-futureJEC60079-20-2 ISO/IEC 80079-20-2.

e |Material characteristics for the—process—concerned dusts that are present. These-should
may be obtained from a variety of published sources, a process specialist or by testipg.
Characteristics that are obtained from published sources should be validated for fhe
particula¥’ application, since there are often significant variations in dust characteristic
valyes-from one data source to another.

o |[NatGre of dust releases from particular—items—of—plant process sources. Specidlist
engineering knowledge may be required for this information.

e Operational and maintenance-regime procedures for the plant, including housekeeping.

e Other equipment and safety information.

Close co-operation is necessary from specialists in safety and equipment. Although the
definitions for dust zones deal only with the cloud risk, layers that can be disturbed to form a
dust cloud shall also be considered. The procedure for identifying zones is as follows.

a) The first step is to identify whether the material is combustible and, for the purpose of
assessment of ignition sources, determine the material characteristics. Parameters such
as particle size, moisture content, cloud and layer minimum ignition temperature and
electrical resistivity;—and shall be considered. The appropriate dust group; Group IlIA for
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combustible flyings, Group IIIB for non-conductive dust, or Group IlIC for conductive dust
shall be identified.

NOTE Information on dust characteristics can be found in ISO/IEC 80079-20-2.

b) The second step is to identify items of equipment where explosive dust-centainment
mixtures may be contained or sources of dust release can be present, as given in Clause
5. It may be necessary to consult process line diagrams and plant layout drawings. This
step should include the identification of the possibility of the formation of dust layers as
given in Clause 7.

c) The third step is to determine the likelihood that dust will be released from those sources
€ NIkellhood of explosive dust aimospheres in various parts o ion
as given in 5.3.

It i$ only after these steps have been taken that the zones can be identified and their@*@eEst
boyndaries defined. The decisions on the zone types and extent and the presence of dust
layers shall be documented, usually on an area classification drawing. These documents pre

study to facilitate understanding at future area classification reviews. Reviews of the afea
clapsification shall take place following changes to the process, changes to process materiI_‘ls,

or |f dust emission becomes more common due to deterioration obthe plant. It is expected that
a rneview be made following the commissioning of a plant or)process, and thereafter of a
petliodic basis.

Begause this standard covers a wide range of citéumstances, no exact identification| of
ne¢essary measures can be given for each individual case. It is important, therefore, that the
recommended procedure should be carried out® by personnel having knowledge of the
principles of area classification, the process material used, the specific plant involved and| its
funictioning.

4, Competence of personnel
Th¢ area classification should be @arried out by those who are competent and understand fhe
relgvance and significance of . theé-characteristics of dust and those who are familiar with the

prgcess and the equipment,Calong with safety, electrical, mechanical, and other qualifjed
engineering personnel.

NOTE These elements-ate covered in several personnel certification schemes, such as the IECEx Unif of
Competence Ex002 acgcarding to IECEx OD 504.

5 | Sources)of release

5.1 General

Explosive dust atmospheres are formed from sources of dust release. A source of dust
release is a point or location from which dust can be released or raised, such that an
explosive dust atmosphere can be formed. This definition includes layers of dust capable of
being dispersed to form a dust cloud.

Depending on the circumstances, not every source of release will necessarily produce an
explosive dust atmosphere. However, a dilute or small continuous source of release in time

can produce a-petentially-hazardous dust layer.

The conditions need to be identified under which process equipment, process steps or other
actions expected in plants, can form explosive dust atmospheres or create dust layers. It is
necessary to consider separately the inside and outside of a dust containment.
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5.2 Dust containment

Inside a dust containment, dust is not released into the outside atmosphere but as part of the
process, continuous dust clouds may form inside the containment. These clouds may exist
continuously or may be expected to continue for long periods or for short periods. The
frequency of their appearance depends on the process cycle. The equipment shall be studied
for normal operation, abnormal operation and in the start up and shut-down conditions so that
the incidence of cloud and layer presence can be identified and the results of this study shall
be included in the verification dossier. Where-thick layers are formed, these should be noted
(see Clause 0 for dust layers).

notE_Requs for o vorifioat ) vorin |EC B0076-14.
5.3 Identification and-gradation grading of sources of release

Outside the dust containment, many factors can influence the area classification. Where
higher than atmospheric pressures are used within the dust containment|(e.g. posifive
pregssure pneumatic transfer) dust can easily be blown out of leaking equipment. In the case
of hegative pressure within the dust containment, the likelihood of formation of dusty arg¢as
oufside the equipment is very low. Dust particle size, moisture contentyand, where applicable,
factors such as transport velocity, dust extraction rate and fall height can influence release
ratge potential. Once the process potential for release is known, €aech source of release shall
be lidentified and its grade or grades of release determined.

Grades of release are as follows:

— |continuous grade of release:
where—a—dusteloud release that exists continuously, or may be expected to continue|for
long periods, or for short periods that occur frequently. For example, the inside of a mixing
vessel or a storage silo that is filled and emptied often;

— |primary grade of release:

release that can be expected to occur periodically or occasionally during normal operatipn.
For example, the close vicinity around an open bag filling or emptying point;

— |secondary grade of release:

release that is not expected-to occur in normal operation and, if it does occur, is likely to
do so only infrequently-'and for short periods. For example, a dust handling plant where
deposits of dust are present.

Copsideration of-major-or catastrophic—plant failures is not required in assessing potential
soyrces of release: For example some of the items that should not be regarded as sourceg of
relgase during nermal and abnormal operation include:

— |pressurevessels, the main structure of the shell including closed nozzles and man-hole

7

— |pipes;ducting and trunking without joints;

— |valye glands and flanged joints, provided that in the design and construction, adequlate

6 Zones

6.1 General

Areas classified for explosive dust atmosphere are divided into zones, which are identified
according to the frequency and duration of the occurrence of explosive dust atmosphere.
Some examples of zones are given in Annex A. Layers, deposits and heaps of dust shall be
considered as ‘any other source’ which can form an explosive dust atmosphere.
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6.2

6.2

Th

dirg¢ction from the edge of a source of dust release to the point.Wwhere the hazard associ

wit

Ex
dug

Extent of zones
1 General

b extent of a zone for explosive dust atmospheres is defined \as the distance in aEny
ated
h that zone is considered to no longer exist.

blosive dust atmospheres from a dust cloud would normally be deemed not to exist if the

required for an explosive dust atmosphere to exist..€aénsideration should be given to the

th

t concentration is a suitable safety margin less,than the minimum dust concentraﬂion
act
fine dust can be carried from a source of reledse‘by air movement within a building.

WHere the classification gives rise to small unclassified areas between classified areas, the
clapsification should be extended to the fulParea. For Zone 21 and Zone 22 areas locafed

oufside buildings (open air), the zones can be altered due to weather effects such as wi

nd,

rai

NO
extd
zon

, etc. For outdoor areas the boundaries of the zones should provide for such variances.

E While natural ventilation (wind)‘way cause dilution to below the explosive limit (therefore reducing|the
nt of the zone) it might also cauge disturbance of any existing dust layer (thereby increasing the extent pf a

E).

6.2.2 Zone 20

The¢ extent of zong 20 includes the inside of ducts, producing and handling equipmen{ in
which explosive dust atmospheres are present continuously, for long periods, or frequently.

If gn explosive dust atmosphere outside dust containment is continuously present, a Zone|20
clapsification’is required.

6.2.3 Zone 21

In most circumstances, the extent of Zone 21 can be defined by evaluating sources of release
in relation to the environment causing explosive dust atmospheres.

The extent of Zone 21 is as follows:

the inside of some dust handling equipment in which an explosive dust atmosphere is
likely to occur periodically, for example starting and stopping of filling equipment;

the—area Zone 21 formed outside the equipment,—formed by a primary grade of release
depends on several dust parameters such as dust amounts, flow rate, particle size and
produect the dust moisture content.-This—zone-shouldremain-timited- Consideration needs
to be given to the source of release taking into account the conditions leading to the
release in order to determine the appropriate extent of the zone.—Fer—areas—outside
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where the spread of dust is limited by mechanical structures (walls, etc.), their surfaces

can be taken as the boundary of the zone.

m

NO
zon
the

NO
enti

6.2

In
sol

Th

A rLon-confined Zone 21 (not limited by mechanical structures, e.g. a vessel with an o;Le
a

-hole) located inside, will usually be surrounded by a Zone 22.

ayer and any disturbance of the layer that produces a cloud.

Fe area or room as Zone 21.
.4 Zone 22

most circumstances, the extent of Zone 22 can be defined-by-evaluating secondary grad
rces of release in relation to the environment causing the explosive dust atmospheres.

b extent of Zone 22 is as follows:

moisture content. Consideration needs tocbe given to the source of release taking int

of the zone.

account the condltlons Ieadlng to the release in order to determine the appropriate extent
4 Hbe

n

[E 2 1 If dust layers are found to have accumulated outside the original Zone 21, then the classification of| the
e 21 area-may might be required to be extended (it could become a Zone 22) taking into aceount the extent of

[E 2 If the boundary between Zone 21 and Zone 22 is difficult to determine, it might,be_practical to classify|the

e

the extent of an area formed by a secondary dgrade source of release depends on sevgral
dust parameters such as dust amounts, flow rate, particle size and-produet the dlust

(o]

ical
cH

where the spread of dustcis limited by mechanical structures (walls, etc.), their surfage
can be taken as the baoundary of the zone.

S

Drdctical caoncidarationad can makae it decirahla for the whole area 1indar concidaration tolbha
Pr3ctecat—consiaerations—can—-maxkeH-dadesHabletorthe—-wholearea—uhaer—consiaeratton—tolbe
NOTE-2 If dust. layers are found to have accumulated outside the original zone 22, then the classification of|the

r which produces a cloud.

ed \ai the likelihood of the formation of explosive dust atmospheres, the areas can|b
ighdted according to Table 1.

Table 1 — Designation of zones depending on presence of dust

e 22 area may-be required to be extended taking into account the extent of the layer and any disturbance of| the

e

Presence of dust Resulting zone classification of area of dust clouds
Continuous grade of release 20
Primary grade of release 21
Secondary grade of release 22
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7 Dust layers hazard

Insjde containment, where dusts are handled or processed, layers of dust of uncontrolled
thigkness often cannot be prevented because they are an integral part of the processt

Outside containment the thickness of dust layers should be controlled by housékeeping and
thel level of housekeeping shall be known for the purpose of classification- Itlis essentia| to
agnee the nature of the housekeeping arrangements with plant management. Other risks
asdqociated with dust layers and the effect of housekeeping-en-dustlayers-is are discussed in 0.

Copditions that may cause dust layers to be raised to form 4 _dust cloud, such as ventilatipn,
wirld or other conditions, must be taken into consideration during the area classification.

8 | Documentation

8.1 General

Arga classification, and the various steps:taken which lead to the area classification, shall|be
dog¢umented.

A

Irelevant information used shall be referred to. Examples of such information include:

a) |recommendations from relevant codes and standards,
b) |assessment of dust dispersion from all sources of release,

c) |process parameters and dust mitigation measures, which influence the formation| of
explosive dust atmospheres and dust layers,

d) | operational and)maintenance parameters,
e) | housekeeping programs;
f) |assignéd/EPLs.

The results of the area classification study and any subsequent alteration to it shall|be
included in the verification dossier.

The properties, or basis for properties, used for the area classification concerning all process
materials used on the plant shall be listed. The information should include items such as:

— ignition temperatures of a dust clouds,

— ignition temperatures of dust layers,

— minimum ignition energy of a dust cloud,

— the dust group,

— explosive limits,

— electrical resistivity,

— moisture content,


https://iecnorm.com/api/?name=da4ac45b4f02e67d4959c3a378e6d84e

IEC 60079-10-2:2015 RLV © IEC 2015 -19 -

particle size.

NOTE There are reference materials available that may provide some of the dust parameters related to explosive
atmosphere safety, but there is a wide variability in dusts and testing may be necessary to determine all of the
relevant parameters.

8.2
8.2

Drawings, data sheets and tables

| Content of documents

Area classification documents may be in hard copy or electronic form and should include
ropriate, which show both the type
and extent of zones, the extent and permitted thickness of dust layers, the minimum ignijtion

plans and elevations or three dimensional models. as approp . i
tenmpperature of the dust cloud and the dust layer. The documents should also include ,other

reld

a)

b)

d)
e)

Th
cla

key

pvant information such as:

the location and identification of sources of release. For large and complex plants
process areas, it may be helpful to itemize or number the sources of_release so as
facilitate cross-referencing between the area classification data sheets.and the drawing

information about housekeeping and other preventative measures to obtain
classification made;

methods for maintaining and regularly reviewing the classification, as well as methods
reviewing when process materials, methods and equipment change;

distribution list of the classification;

the reasons for the decisions taken to establish the\type and extent of zones and
extent of dust layers.

area—<cla atio y which-are-shown-i@ Figure1-are-the preferred-one - A sym
shall always be provided on each drawing.

b preferred area classification symbols\@hown in Figure 1 may be varied, e.g. for draw
Fity or to show differing dust characteristics.

or
to

V.

the

for

the

bol

ing
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Preferred Symbol key for area classification zones
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IEC

Zone 21

IEC
Zone 22

IEC

Figure 1 — Identification of zones on drawings
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Annex A
(informative)

Area classification-application examples

A.1  Examples of zones

A1

| General

Th
sui

e following examples are not intended to be rigidly applied, and may need to be varigg
particular process equipment and the situation. It also needs to be recognized that so

eqliipment may exhibit more than one grade of release.

A.1

.2 Zone 20

Examples of locations that may give rise to Zone 20:

A.1

locations inside the dust containment;
hoppers, silos, cyclones and filters, etc;
dust transport systems, except some parts of belt and chain conveyors, etc;

blenders, mills, dryers, bagging equipment, etc.

.3 Zone 21

Examples of locations that may give rise to Zone 24:

NO
vert

A.1

areas-euiside adjacent to dust containment‘and in the immediate vicinity of access do

dust atmospheres are present;

areas outside dust containment in_the proximity of filling and emptying points, feed be
sampling points, truck dump statiens, belt dump over points, etc. where no measures
employed to prevent the formation of explosive dust atmospheres;

areas outside dust containment where dust accumulates and where, due to proc
operations, the dust layeris likely to be disturbed and form explosive dust atmospheres

areas inside dust containment where explosive dust clouds are likely to occur (but neit
continuously, nor §oi long periods, nor frequently), e.g.-siles{(if-filled-andlor-emptied¢
ocecasionalhy) filling of a silo with bulk material with a low dust content and the dirty side
filters, if large ‘'self-cleaning intervals exist.

[E In many,sitlations a distance of approximately 1 m around the source of release is often sufficient (wi
cal downivards extension to the ground or to the level of a solid floor) in considering a Zone 21.

4 Zone 22

to
me

ors |

subject to frequent removal or opening-for operation purposes when internal explosgive

Its,
are

Ex

mptes of focationsthatmmay give Tise to Zone 22-

outlets from bag filter vents which, in the event of a malfunction, can emit explosive d
atmospheres;

locations near equipment opened at infrequent intervals or locations near equipment, t

ust

hat

from experience can easily form leaks where dust is blown out, for example, pneumatic

equipment or flexible connections that can become damaged, etc;

storage of bags containing dusty products. Failure of bags can occur during handling,

causing dust emission;

areas that are normally classified as Zone 21 can fall into Zone 22 when measures,

including exhaust ventilation, are employed to prevent the formation of explosive d

ust

atmospheres. The measures should be carried out in the vicinity of (bag) filling and
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emptying points, feed belts, sampling points, truck dump stations and belt dump over
points, etc;

— areas where controllable dust layers are formed that are likely to be disturbed and create
explosive dust atmospheres. Only if the layer is removed by cleaning before hazardous
dust atmospheres can be formed, is the area designated non-hazardous. This is the major
purpose of good house keeping.

NOTE In many situations a distance of approximately 3 m around the source of release is often sufficient (with a
vertical downwards extension to the ground or to the level of a solid floor) in considering a Zone 22.

A.;

In this example, shown in Figure A.1, bags are manually emptied frequently into @~hopper
from which the contents are conveyed pneumatically into some other part of the plant withput
exhaust ventilation. Part of the hopper is normally filled with product.

Zonhe 20 Inside the hopper because an explosive dust atmosphere is present frequently or
even continuously.

Zohe 21 The open man-hole has no exhaust ventilation and is a primary grade sourceg of
release. Consequently, a Zone 21 is defined around thiscman-hole, extending some
distance from the edge of the man-hole and extending-down to the floor.

Zohe 22 A Zone 22 could occur adjacent to the Zone 21 dlg to accumulation of dust ap a
layer, or if the dust release is composed of very fine particles that could
occasionally travel outside the normal Zone 21*bcoundary under abnormal operating
conditions.

NOTE-4+ If dust layers accumulate, then further classification’ may be required taking into account the extent of|the
laygr and any disturbance of the layer which produces .a _cloud, together with the level of housekeeping (see
Annex B).-H Any air movements during the discharge of bags may occasionally carry the dust cloud beyond Zone
21-then under abnormal operating conditions, in which_case a Zone 22 may be required in accordance with 6.2 4.

A I I
2 2 /"’\
[ Y \\ /
\ | 7 — \
= O [ T O
O 5557 N OO
NaN= ==l 3 ! 0
O 00 . /
4
- /4
@b IEC 576/04
Key
3—floor
B
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Zo

Zo

one 22, see 6.2.4
one 21, see 6.2.3
one 20, see 6.2.2
loor

bag discharge hopper

o process via a rotary valve
[E-2 1 The relative dimensions are for illustration only. In~practice other distances may be required.

[E-3 2 Additional measures such as explosion venting.or explosion isolation, etc. may be necessary but
ide the scope of this standard and are not therefore ‘given.

Figure A.1 — Bag-emptying station within
a building andiwithout exhaust ventilation

.3 Bag emptying station ‘with exhaust ventilation

e the system has extract ventilation. In this way, the dust can be kept within the system
ch as possible.

ne 20 Inside the hopper because an explosive dust atmosphere is present frequently
eventcontinuously.

ne 22 The open man-hole is a source with a secondary grade of release. There is
escape of dust in normal circumstances because of the dust extraction system. |
well-designed extraction system, any dust released will be sucked insi

EC

are

e example shown in Figure A.2 is similar to the example given in Clause A.4 2, but in this

as

or

no
n a
de.

Consequently, only a Zone 22 is defined around this man-hole, extending so

me

distance from the edge of the man-hole and extending down to the floor. The ex

act

extent of the Zone 22 area needs to be determined based on the characteristics of

the dust and the process.
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one 22, see 6.2.4

Vone 20, see 6.2.2

loor

bag discharge hopper

o process via a rotary valve

o extract within containment
[E 1 The relative dimensions are for illustration only. In practice other distances may be required.

[E 2 Additional measures, such as explosion venting' or explosion isolation etc. may be necessary but
ide the scope of this standard and are not therefore,given.

Figure A.2 — Bag emptying station with exhaust ventilation

} Cyclone and filter with(clean outlet outside building

tem. The extracted product passes via a continuously operating rotary valve and falls i
losed bin.-TFhe-gquantity-offines Due to the cyclone, the amount of dust in the filter is v
pll and therefore the self-cleaning intervals are large. For this reason, the interior o
asionally contains a-flammable dust cloud during normal operation. The extraction fan
filter unit blows the extracted air to the outside.

ne 20 .Inside the cyclone because an explosive dust atmosphere is present frequently
even continuously.

ne'\21 There is a Zone 21 on the d|rty side of the filter only if small quantities of dust

£ 4+ 4l 4o <l

are

he example shown in Figure A.3, the cyclone and filter are part of a suction extraction

hto
ery

nly
on

or

are

1
||U|. UUllUUlUu Uy I.IIC uyulunc III IIUIIIIGI UPCIGLIUII T trito 1o 1ot e Oaoo,;, o O

sideof the filteris zone 20-

Zone 22 The clean side of the filter may contain a-flammable dust cloud if the filter elem
fails. This applies to the interior of the filter, downstream of the filter element,
extract ducting and around the discharge of the extract duct. Zone 22 will extend

NOTE-+

some distance around the outlet of the ducting and extends down to the ground (

riv
=

ent

not

shown in diagram). The exact extent of the Zone 22 area needs to be determined

based on the characteristics of the dust and the process.

If dust layers accumulate outside the plant equipment, then further classification may be required, taking

into account the extent of the Iayer environmental condtlons and any dlsturbance of the Iayer that produces a

cloud.
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1 Zone 22, see 6.2.4 7 filter
2 |Zone 20, see 6.2.2 8 to fines bin
3 [floor 9 extract fan
4 |cyclone 10 to outlet
5 |to product silo 11 Zone 21, see 6.2(3
6 |inlet
NOTE-2 1 The relative dimensions are for illustration only. In practice,»other distances may be required.

NO
outd

Al

In
tra

[E-3 2 Additional measures, such as explosion venting or'explosion isolation etc. may be necessary but
ide the scope of this standard and are not therefore given”.

Figure A.3 — Cyclone and filter with clean outlet outside building
> Drum tipper within a building without exhaust ventilation

he example shown in Figure A.4, powder in—200-1 drums is emptied into a hopper to
nsported by screw conveyor tocan adjacent room. A full drum is positioned on the platfg

and the lid removed. Hydrautic cylinders clamp the drum to the diaphragm valve which

clo
top,
cor

WH
to

5ed. The hopper lid is gpened and the drum carrier rotated to place the diaphragm valve
of the hopper. The diaphragm valve is opened and powder is transported by the scf
veyor over a period\of time until the drum is empty.

ts original-position and the hopper lid is closed. The hydraulic cylinders release the dr

and its lid isreplaced before the drum is removed.

Zo

frequently and for long periods and are therefore classified Zone 20.

are

en a new drum®is required, the diaphragm valve is closed. The drum carrier is rotated back

um

ne 20 ,» The interior of the drum, hopper and screw conveyor will contain dust clodids

Zone 21 Releases of dust in the form of a cloud occur when the lid of the drum and the

Zone 22

of the hopper are removed and when the diaphragm valve is placed on
removed from the top of the hopper. Consequently Zone 21 is defined for so
distance around the tops of the drum, hopper and around the diaphragm val

lid
or
me
ve.

The exact extent of the Zone 21—area needs to be determined based on the

characteristics of the dust and the process.

forming dust layers and disturbance of large quantities of dust.

The remainder of the room is Zone 22 due to the possibility of accidental spillage
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Key
1 Zone 20, see 6.2.2 7  hopper lid
2 | Zone 21, see 6.2.3 8 drum platform
3 | Zone 22, see 6.2.4 9  hydraulic cylindérs
4 | hopper 10 wall
5 | diaphragm valve 11 drum
6 | screw conveyor 12 floor

NOTE 1 The relative dimensions are for illustration only. In practice, other distances may be required.

NOTE 2 Additional measures such as explosion ventinghor explosion isolation etc. may be necessary but|are
outgide the scope of this standard and are not therefore‘diven.

Figure A.4 — Drum tipper within a building without exhaust ventilation
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Annex-C Annex B
(informative)

Housekeeping

B.1 Introductory remarks

Area classification in this standard is based on definitions for zones. Any hazards presented
by dust layers should be considered separately from dust clouds

Thiee risks are presented by dust layers:

1) |A primary explosion within a building may raise dust layers into clouds\and catse
secondary explosions more damaging than the primary event. Dust layergyshould always
be controlled to reduce this risk.

2) | Dust layers may be ignited by the heat flux from equipment on which the layer rests,
which may be a slow process.

>

3) | A dust layer, even a thin layer, may be raised into a cloud, ignitexand cause an explosign.

The¢se risks depend on the properties of the dust and the. thickness of layers, which is
influenced by the nature of the housekeeping. The likelihood“oef a layer causing a fire can|be
controlled by the correct selection of equipment and effective’housekeeping.

Chpanges to the state of the dust layer, e.g. moisture~a@bsorbency, may reduce or eliminate fhe
abijity to raise a dust layer into a dust cloud. dh“his case, there may be no secondpry
explosion risk, and any fire risk may remain the same or be similarly reduced.

B. Levels of housekeeping

sufficient dust to-centrel-theserisks be a risk as identified in B.1. The rate of deposition of the
dugt has different effects, for.example, a secondary grade of release with a high depositjon
rate may create a dangerouSylayer much more quickly than a primary grade with a loyer
deposition rate. Both the jfrequency of cleaning and the effectiveness of cleaning pre
important.

The frequency of cleaning alone_is“not enough to determine whether a layer cont}ins

Thuis, the presence and duration of a dust layer depends on:

— |[the gradeofirelease from the source of the dust,
— |the rate.at which dust is deposited, and
— |theleffectiveness of housekeeping (cleaning).

. . .
Threetevetsof-housekeeping cambedescribed:

Good: Dust layers are kept to negligible thickness, or are non-existent, irrespective of the
grade of release. In this case, the risk of the occurrence of explosive dust clouds from layers
and the risk of fire due to layers has been removed.

Fair: Dust layers are not negligible but are short-lived (typically less than one shift). The dust
is removed before any fire can start.

Poor: Dust layers are not negligible and persist for-more-than-one-shift a long period of time
(typically more than one shift). The fire risk and secondary explosion risk may be significant
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Poor housekeeping combined with conditions that can create a dust cloud from a layer should
be prevented. Any conditions that can create a dust cloud (for example, someone entering the
room) shall be considered in the hazardous area classification.

NOTE-4+ When a planned level of housekeeping is not maintained, additional fire and explosion risks are created.

Sem e e s B e B
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Annex C
(informative)

Hybrid mixtures

C.1 General

A hybrid mixture is a combined mixture of a flammable gas or vapour with a combustible dust

Q
C.2 Ventilation (1:1/
Th¢ use of ventilation as a control measure needs to be carefully consrdé{%d as it may reddice
the| gas/vapour hazard but increase the dust hazard or have oth,e\r%arying effects on fhe

different components of the mixture.

Q)QQ
' ive limi O
C.3 Explosive limits \<</

A Rybrid mixture may form an explosive atmosphere UQIde the explosive limits of the ggs /
vagour or explosive concentrations for the dust mn@ ually. It is recommended that a hyhrid
mixture is considered to be explosive if the conceQr ion of the gas / vapour exceeds 25 % of
thel LEL for the gas / vapour.

s\\‘f
C.4 Chemical reactions \,‘(\

N

Copsideration should also be given@) chemical reactions that may occur within the materjals
or ¢ntrapped gas in the dust thak@ay result in evolution of gas in the process.

O
C.5 Minimum ignitiod parameters

WHere a hybrid mix exists, the minimum ignition parameters such as the minimum igniﬁon
eanrgy and auto ion temperature for the gas / vapour mixture, or the minimum igniffon
tenpperature of st cloud, could be different than any component present in the mixture| In

the absenceql other information the parameters used should be the worst case of any
componen@ he mixture.

C.(P\ inal classification

Where a hybrid mixture exists, consideration should be given to the assignment of both gas
and dust zones to match the worst case requirement for both the gas and dust hazard. The
worst case consequence should be considered when considering any EPL assessment.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 10-2: Classification of areas —
Explosive dust atmospheres

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization, compri
bll national electrotechnical committees (IEC National Committees). The object of IEC.'is to pron]
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ,referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. International, "governmental and 1
jovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance~with conditions determined
hgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expresss-as-nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical '‘committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for internatignal use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding;national or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation.@f*conformity. Independent certification bodies provide confor
hssessment services and, in some areas,@@ccess to IEC marks of conformity. IEC is not responsible for
Eervices carried out by independent certification bodies.

All users should ensure that they have-the latest edition of this publication.

No liability shall attach to IEC-.of its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature-whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of, the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the correct application of this publication.

Attention isdrawn to the possibility that some of the elements of this IEC Publication may be the subjed
batent rights.M[EC shall not be held responsible for identifying any or all such patent rights.

rnational Standard [EC 60079-10-2 has been prepared by subcommittee 3
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Attention is drawn"to~the Normative references cited in this publication. Use of the referenced publicationfs is

t of

1J:
31:

ssification of hazardous areas and istallation requirements, of IEC technical committee

This second edition of IEC 60079-10-2 cancels and replaces the first edition
IEC 60079-10-2 published in 2009. This edition constitutes a technical revision.

of

This edition includes the following significant technical changes with respect to the previous
edition:
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Type
Explanation of the significance of the changes Clause Minor and | Extension Major
editorial technical
changes changes
Definition of “atmospheric conditions” deleted 3 X
Definition of “combustible dust” aligned with other 3.4 X
documents per recommendations of WG 28 :
Editorial change to definition of “explosive dust atmosphere”
to delete mention of flyings, since the definition of dust 3.5 X
according to 60079-10-2 includes flyings.
Definition of “combustible flyings” aligned with other 38 X
doguments per recommendations of WG 28 :
Definition of “continuous formation of a dust cloud” added 3.14
Definition of “catastrophic failure” added 3.20
Definition of “ignition temperature of a dust layer” aligned
with other documents per recommendations of WG 28 and 3.22 X
to ghange reference from 61241-2-1 to 80079-20-2
Definitions of “zone 20, zone 21 and zone 22” added. 3.25.1
These were previously incorrectly included in the body of
thg document. 3.25.2 X
3.25.3
Dupt cloud density and concentration added as factors to 41 X
consider for a release ’
Waqrding changed to require EPL to be noted on area 44 X
classification drawing ’
Nofes 1 and 3 changed to normative text 4.1 X
Reference to published sources for dust characteristics,
4.2 X
deleted
Reference to 80079-20-2 added 4.2 a)
Seftion on competence of personnel added 4.3
Noge on verification dossier deleted 5.2 X
Expmple added for continuous grade ofirelease, zone
h . 5.3 X
information moved to Clause 6
Pafagraph added about dust layers'being raised into a 7 X
cloud
EP|Ls added to list for docutmentation, note added warning 8.1 X
of yariability in published dust data ’
Symbol keys are identified as preferred 8.2 X
Nofe added to«<one 21 and zone 22 clause about distance
Annex A X
arqund source of release
Zope 22-paragraph added to this example, and figure A2 X
mddified-to show Zone 22 location ’
Anhex-B-on-hotsurfaces—deleted Annax- B in
previous X
edition
Annex D on explanation of EPLs deleted Annex D in
previous X
edition
Annex on hybrid mixtures added Annex C X
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Explanation of the types of significant changes:

1.

—  Clarification

— Decrease of technical requirements
—  Minor technical change

—  Editorial corrections

Minor and editorial changes:

These are changes which modify requirements in an editorial or a minor technical way. They include changes of
the wording to clarify technical requirements without any technical change, or a reduction in the level of existing
requirement.

2,

Extension: — Addition of technical options

TH
gi
th

. i ST TE TS rETETTS T 3 WAy Tt W OPTONS aTS
en, but without increasing the requirements that are fully compliant with the previous standard. Therefore,
ese will not have to be considered for existing area classifications in conformity with the preceding editien:

— Addition of technical requirements

Major technical changes: ) )
— Increase of technical requirements

TH
ex
re
cO

ese are changes to technical requirements (addition, increase of the level or removal) made in‘a way that aj
sting area classification in conformity with the preceding edition will not always be able to fulfil the
huirements given in the later edition. These changes have to be considered for existing\area classifications i
hformity with the preceding edition.

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

Ful
vof

Thi

Al
be

FDIS Report.onvvoting
31J/244/FDIS 31J/248/RVD

| information on the voting for the approval @of.this standard can be found in the report
ng indicated in the above table.

s publication has been drafted in accerdance with the ISO/IEC Directives, Part 2.

st of all parts of the IEC 60079 series, under the general title Explosive atmospheres,
found on the IEC website.

th
re

stability date indicated on the IEC website under "http://webstore.iec.ch" in the d
ted to the specificspublication. At this date, the publication will be

Th{ committee has decided,\that the contents of this publication will remain unchanged u
I

reconfirmed,
withdrawn;
replaced.by a revised edition, or

amended.

on

an

ntil
pta



https://iecnorm.com/api/?name=da4ac45b4f02e67d4959c3a378e6d84e

IEC 60079-10-2:2015 © IEC 2015 -7-

INTRODUCTION

Dusts, as defined in this standard, are hazardous because when they are dispersed in air by
any means they may form potentially explosive atmospheres. Furthermore, layers of dust may
ignite and act as ignition sources for an explosive atmosphere.

This part of IEC 60079 gives guidance on the identification and classification of areas where
such hazards from dust can arise. It sets out the essential criteria against which the ignition
hazards can be assessed and gives guidance on the design and control parameters which
can _be used in order to reduce such a hazard. General and special criteria are given for the
prdcess of identification and classification of hazardous areas.

Thils standard contains an informative Annex A giving examples for classifying areas.
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EXPLOSIVE ATMOSPHERES -

Part 10-2: Classification of areas —
Explosive dust atmospheres

Scope

Thi
exf
prg

In
sef

lay
cofl

Thg
imy

holsekeeping is not present, the area classification in€ludes the possible formation

exq

Thy
cal

Thi
exf

NO

of 101,3 kPa (1 013 mbar) and 20 °C (293-K), provided that the variations have a negligible effect on the explo

pro

Itd

s part of IEC 60079 is concerned with the identification and classification of areas wh
losive dust atmospheres and combustible dust layers are present, in order to permit
per assessment of ignition sources in such areas.

arately. In Clause 4, area classification for explosive dusts clouds is described, with d
brs acting as one of the possible sources of release. In Clalse 7 other geng
siderations for dust layers are described.

e examples in this standard are based on a system of effective housekeeping be

losive dust clouds from dust layers.

b principles of this standard can also be followed When combustible fibres or flyings mi
se a hazard.

s standard is intended to be applied where there can be a risk due to the presence

[E 1 Atmospheric conditions includevariations in pressure and temperature above and below reference le

erties of the combustible materials-
oes not apply to

underground mining:areas,

dusts of explosives that do not require atmospheric oxygen for combustion such
pyrophoric .substances, propellants, pyrotechnics, munitions, peroxides, oxidizers, wa
reactive €lements or compounds, or other similar materials.

standard,

bre
the

this standard, explosive dust atmospheres and combustible dust layers are treated

ust
ral

ng

lemented in the plant to prevent dust layers from (@accumulating. Where effecfive

of

ght

of

losive dust atmospheres or combustible*dust layers under normal atmospheric conditi¢ons
(sele Note 1).

els
Bive

as
er-

catastrophic failures which are beyond the concept of abnormality dealt with in this

any risk arising from an emission of toxic gas from the dust.

This standard does not apply to where a hazard might arise due to the presence of flammable
gas or vapour, but the principles may be used in the assessment of a hybrid mixture (see also
IEC 60079-10-1).

NOTE 2 Additional guidance on hybrid mixtures is provided in Annex C.

This standard does not take into account the effects of consequential damage following a fire
or an explosion.
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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.

IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements

ospheres

ISQ/IEC 80079-20-2, Explosive Atmospheres — Part 20-2: Material Characteristics] —
Combustible dusts test methods1

3 | Terms and definitions

For the purposes of this document, the terms and definitions given\in’' IEC 60079-0 and the
following apply.

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

3.1
arda
three-dimensional region or space

3.2
hybrid mixture
mixture of a flammable gas or vapour withra dust

3.3
dust
generic term including both combustible dust and combustible flyings

3.
co}bustible dust

fingly divided solid particles, 500 um or less in nominal size, which may form an explogive
mixture with air at-atmospheric pressure and normal temperatures

Notg 1 to entry:/ JThis includes dust and grit as defined in ISO 4225.

Notg 2 to entry” The term solid particles is intended to address particles in the solid phase and not the gaseouf or
liquld phasey but does not preclude a hollow particle.

Notg 3\to entry: Materials passing a U.S. No. 40 Standard sieve as defined in ASTM E 11-04 are considerefl to
meet the 500 um criterion.

Note 4 to entry: Combustible dust test methods can be found in ISO/IEC 80079-20-2.

3.5

explosive dust atmosphere

mixture with air, under atmospheric conditions, of flammable substances in the form of dust,
which, after ignition, permits self-sustaining propagation

1 To be published.
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3.6
conductive dust
combustible dust with electrical resistivity equal to or less than 103 Qm

Note 1 to entry: Conductive dust is classified as Group IlIC.

3.7
non-conductive dust
combustible dust with electrical resistivity greater than 103 om

Note—t-to-entryv—Nop-conductive-dust-is—classified-as-GrouptHB
I Lad N

3.

combustible flyings

solld particles including fibers, greater than 500 um in nominal size, which may form
explosive mixture with air at atmospheric pressure and normal temperatures

Notg 1 to entry: Examples of flyings include rayon, cotton (including cotton linters and C€otton waste) sisal, j
henjp, cocoa fiber, okum and waste kapok.

Notg 2 to entry: Combustible flyings are classified as Group IlIA.

3.
hazardous area (dust)
arda in which combustible dust, in the form of a cloud is present, or may be expected to

an

ute,

be

prgsent, in quantities such as to require special precautions for the construction, installatjon

and use of equipment

Notg 1 to entry: Hazardous areas are divided into zones baseéd upon the frequency and duration of the occurrg
of explosive dust atmospheres (see 6.2 and 6.3).

Notg 2 to entry: The potential of creating an explosive’dust cloud from a dust layer also needs to be considere

3.10
noh-hazardous area (dust)

arda in which combustible dust in~the form of a cloud is not expected to be present
quIntities such as to require speécial precautions for the construction, installation and us¢g
equliipment

3.1
dust containment

nce

in
of

prgcess equipment ‘housing which is intended to handle, process, transport or store materials

ins|de of it, while minimizing the risk of the release of dust to the surrounding atmosphere

3.1]2
solirce of-dust release
point orlocation from which dust may be released into the atmosphere

Note 1 to entry: The source of dust release can be from a dust containment or from a dust layer.

3.13
continuous grade of release
release which is continuous or is expected to occur frequently or for long periods

3.14

continuous formation of a dust cloud
locations in which a dust cloud may exist continuously, or may be expected to continue
long periods or for short periods which occur frequently

for
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3.15
primary grade of release

release which can be expected to occur periodically or occasionally during normal operation

3.16

secondary grade of release

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

3.17

do

exfent of zone
disfance in any direction from the edge of a source of release to the point where the haz
asgociated with the release is considered to exist no longer

3.18
normal operation

and used within the limits specified by the manufacturer

Notg 1 to entry: Minor releases of dust which may form a cloud or layer (e.g. releases from filters) can be pa
norgnal operation.

3.19
abnormal operation
pragcess-linked malfunctions that occur infrequently

3.20

cafastrophic failure

ocqurrence which exceeds the design parameters of the process plant and control sysf]
resulting in major release of flammable material

opxration of equipment conforming electrically and mechanically with its .design specification

ard

t of

DI a

art

3.23

ignition temperature of a dust cloud

lowest temperature of the hot inner wall of a furnace at which ignition occurs in a dust cloud in

air contained therein

Note 1 to entry: The ignition temperature of a dust cloud may be determined by the test method given in ISO/
80079-20-2.

3.24
verification dossier
set of documents showing the compliance of electrical equipment and installations

Note 1 to entry: Requirements for a ‘verification dossier’ are given in IEC 60079-14.

IEC
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3.25
zones

3.25.1

Zone 20

a place in which an explosive dust atmosphere, in the form of a cloud of dust in air, is present
continuously, or for long periods or frequently

3.25.2

Zone 21
a place in which an explosive dust atmosphere, in the form of a cloud of dust in air, is likely to
ocgur in normal operation occasionally

3.25.3

Zohe 22
arda in which an explosive dust atmosphere, in the form of a cloud of combustible dust in pir,
is mot likely to occur in normal operation but, if it does occur, will persist for,'a short perjod
onl

Notg 1 to entry: The potential of creating an explosive dust cloud from a dust layer/also needs to be considerefl.
4 | Area classification

4.1 General

Thils standard adopts the concept, similar to that used for flammable gases and vapour] of
using area classification to give an assessmen{\of the likelihood of an explosive dust
atmosphere occurring.

Dusts form explosive atmospheres only at concentrations within the explosion ranpge.
Although a cloud with a very high c¢oncentration may not be explosive, the danger
nevertheless exists that, should the concentration fall, it may enter the explosive range.
Depending on the circumstances, not’every source of release will necessarily produce|an
explosive dust atmosphere. Dust clouds are also rarely of uniform density and consideration shquld
be piven to possible variances in concentration within a cloud for any condition or release.

Dugts that are not removed by mechanical extraction or ventilation, settle out at a rpte
defnding on properties; such as particle size, into layers or accumulations. It shall be taken

intgp account that a dilute or small continuous source of release, in time, is able to produc
potentially hazardous/dust layer.

19
[V

The¢ hazardspresented by dusts are as follows:

— |the fermation of a dust cloud from any source of release, including a layer| or
accumulation, to form an explosive dust atmosphere (see Clause 5);

— lthe formation of dust layers, which are not likely to form a dust cloud, but may ignite due
to self-heating or exposure to hot surfaces or thermal flux and cause a fire hazard or over-
heating of equipment. The ignited layer may also act as an ignition source for an explosive
atmosphere.

Since explosive dust clouds and dust layers may exist, any source of ignition should be
avoided.

If the source of ignition cannot be avoided, then measures shall be taken to reduce the
likelihood of dust and/or ignition sources so that the likelihood of coincidence is so small as to
make the risk negligible.

NOTE In some cases, where the risk of explosion cannot be completely avoided, it can be necessary to employ
some form of explosion protection such as explosion venting, explosion suppression or explosion isolation.
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Subsequent to the completion of the area classification, a risk assessment may be carried out
to assess whether the consequences of ignition of an explosive atmosphere requires the use
of equipment of a higher equipment protection level (EPL) or may justify the use of equipment
with a lower equipment protection level than normally required.

In this standard, explosive dust atmospheres and dust layers are treated separately. In this
clause, area classification for explosive dust clouds is described, with dust layers acting as
one of the possible sources of release. Considerations for dust layers are described in
Clause 7.

4, Area classification procedure for explosive dust atmospheres

Arga classification is based on a number of factors and may require informed inpdt-from a
number of sources. These factors include:

o |Whether the dust is combustible or not. Dust combustibility can be confirmed by laboratpry
tests to ISO/IEC 80079-20-2.

e |[Material characteristics for the dusts that are present. These may\be obtained from a
variety of published sources, a process specialist or by testing, Characteristics that pre
obtained from published sources should be validated for the particular application, sipce
there are often significant variations in dust characteristic values from one data sourcq to
another.

o [Nature of dust releases from particular process sources:xSpecialist engineering knowledge
may be required for this information.

e |Operational and maintenance procedures for the plant, including housekeeping.

e |Other equipment and safety information.

Clgse co-operation is necessary from specialists in safety and equipment. Although the
deffinitions for dust zones deal only with the'cloud risk, layers that can be disturbed to form a
dugt cloud shall also be considered. The procedure for identifying zones is as follows.

a) |The first step is to identify whether the material is combustible and, for the purposq of
assessment of ignition sources, determine the material characteristics. Parameters sIch
as particle size, moisture_content, cloud and layer minimum ignition temperature and
electrical resistivity shallCbe considered. The appropriate dust group; Group IlIA (for
combustible flyings, Group 1B for non-conductive dust, or Group IIIC for conductive dust
shall be identified.

NOTE Information(onydust characteristics can be found in ISO/IEC 80079-20-2.

b) |The second step is to identify items of equipment where explosive dust mixtures may|be
contained~or:sources of dust release can be present, as given in Clause 5. It may|be
necessary.to consult process line diagrams and plant layout drawings. This step should
includé.the identification of the possibility of the formation of dust layers as given| in
Clalse 7.

c) | The third step is to determine the likelihood that dust will be released from those sourges
and thus, the likelihood of explosive dust atmospheres in various parts of the installation
as given in 5.3.

It is only after these steps have been taken that the zones can be identified and their
boundaries defined. The decisions on the zone types and extent and the presence of dust
layers shall be documented, usually on an area classification drawing. These documents are
used subsequently as the basis for the assessment of ignition sources.

The reasons for the decisions taken should be recorded in notes of the area classification
study to facilitate understanding at future area classification reviews. Reviews of the area
classification shall take place following changes to the process, changes to process materials,
or if dust emission becomes more common due to deterioration of the plant. It is expected that
a review be made following the commissioning of a plant or process, and thereafter on a
periodic basis.
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Because this standard covers a wide range of circumstances, no exact identification of
necessary measures can be given for each individual case. It is important, therefore, that the
recommended procedure should be carried out by personnel having knowledge of the
principles of area classification, the process material used, the specific plant involved and its
functioning.

4.3 Competence of personnel

The area classification should be carried out by those who are competent and understand the
relevance and significance of the characteristics of dust and those who are familiar with the

7 SArToTTy = ] o A= LE] o LI LI B Ak 'ed

NOTE These elements are covered in several personnel certification schemes, such as the IECEx Unif of
Competence Ex002 according to IECEx OD 504.

5 | Sources of release

5.1 General

Explosive dust atmospheres are formed from sources of dust(release. A source of dust
relgase is a point or location from which dust can be released or raised, such that|an
explosive dust atmosphere can be formed. This definition includes layers of dust capablg of
being dispersed to form a dust cloud.

Depending on the circumstances, not every source of release will necessarily produce|an
explosive dust atmosphere. However, a dilute orssmall continuous source of release in time
can produce a dust layer.

The¢ conditions need to be identified under.Which process equipment, process steps or other
actjons expected in plants, can form explosive dust atmospheres or create dust layers. I} is
neg¢essary to consider separately the inside and outside of a dust containment.

5.2 Dust containment

Insjde a dust containment, dust is not released into the outside atmosphere but as part of the
prgcess, continuous dust'clouds may form inside the containment. These clouds may exist
continuously or may be -expected to continue for long periods or for short periods. The
frequency of their appearance depends on the process cycle. The equipment shall be studjed
for|normal operation;vabnormal operation and in the start up and shut-down conditions so that
the| incidence oficloud and layer presence can be identified and the results of this study shall
be |included in the verification dossier. Where layers are formed, these should be noted (see
Clguse 7 fordust layers).

5.3 /ldentification and grading of sources of release

Outside the dust containment, many factors can influence the area classification. Where
higher than atmospheric pressures are used within the dust containment (e.g. positive
pressure pneumatic transfer) dust can easily be blown out of leaking equipment. In the case
of negative pressure within the dust containment, the likelihood of formation of dusty areas
outside the equipment is very low. Dust particle size, moisture content and, where applicable,
factors such as transport velocity, dust extraction rate and fall height can influence release
rate potential. Once the process potential for release is known, each source of release shall
be identified and its grade or grades of release determined.

Grades of release are as follows:

— continuous grade of release:
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release that exists continuously, or may be expected to continue for long periods, or for
short periods that occur frequently. For example, the inside of a mixing vessel or a storage
silo that is filled and emptied often;

— primary grade of release:

release that can be expected to occur periodically or occasionally during normal operation.
For example, the close vicinity around an open bag filling or emptying point;

— secondary grade of release:

release that is not expected to occur in normal operation and, if it does occur, is likely to
do so only infrequently and for short periods. For example, a dust handling plant where
deposits of dust are present.

Copsideration of catastrophic failures is not required in assessing potential scurces| of
release. For example some of the items that should not be regarded as sourcesrof release
during normal and abnormal operation include:

— |pressure vessels, the main structure of the shell including closed nozzles and man-hole

U)

— |pipes, ducting and trunking without joints;

— |valve glands and flanged joints, provided that in the design an@“construction, adequpte
consideration has been given to the prevention of the release ef.dust.

6 | Zones

6.1 General

Argas classified for explosive dust atmosphere are.divided into zones, which are identified
acgording to the frequency and duration of the_occurrence of explosive dust atmosphgre.
Some examples of zones are given in Annex¢A) Layers, deposits and heaps of dust shall[be
considered as ‘any other source’ which can form an explosive dust atmosphere.

6.2 Extent of zones

6.2.1 General

The¢ extent of a zone for explosive dust atmospheres is defined as the distance in any
dirgction from the edge ofrarsource of dust release to the point where the hazard associated
with that zone is considered to no longer exist.

Explosive dust atmospheres from a dust cloud would normally be deemed not to exist if the
dugt concentration”is a suitable safety margin less than the minimum dust concentralon
required for anvexplosive dust atmosphere to exist. Consideration should be given to the fact
that fine dustcan be carried from a source of release by air movement within a building.

WhHere, the classification gives rise to small unclassified areas between classified areas, the
clapsification should be extended to the full area. For Zone 21 and Zone 22 areas locafed
outside buildings (open air), the zones can be altered due to weather effects such as wind,
rain, etc. For outdoor areas the boundaries of the zones should provide for such variances.

NOTE While natural ventilation (wind) may cause dilution to below the explosive limit (therefore reducing the
extent of the zone) it might also cause disturbance of any existing dust layer (thereby increasing the extent of a
zone).

6.2.2 Zone 20

The extent of zone 20 includes the inside of ducts, producing and handling equipment in
which explosive dust atmospheres are present continuously, for long periods, or frequently.

If an explosive dust atmosphere outside dust containment is continuously present, a Zone 20
classification is required.
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.3 Zone 21

In most circumstances, the extent of Zone 21 can be defined by evaluating sources of release
in relation to the environment causing explosive dust atmospheres.

The extent of Zone 21 is as follows:

A
ma

NO
zon
layd

NO
enti

6.2,

In
sol

the inside of some dust handling equipment in which an explosive dust atmosphere is

likely to occur periodically, for example starting and stopping of filling equipment;
the Zone 21 formed outside the equipment by a primary grade of release, depends

moisture content. Consideration needs to be given to the source of release taking-i
account the conditions leading to the release in order to determine the appropriate-ext
of the zone.

where the spread of dust is limited by mechanical structures (walls, etc.),their surfa
can be taken as the boundary of the zone.

on-confined Zone 21 (not limited by mechanical structures, e.g. arvessel with an of
-hole) located inside, will usually be surrounded by a Zone 22.

[E 1 If dust layers are found to have accumulated outside the original Zone 21, then the classification of
e 21 area might be required to be extended (it could become a Zone 22) taking into account the extent of
r and any disturbance of the layer that produces a cloud.

[E 2 If the boundary between Zone 21 and Zone 22 is difficult to determine, it might be practical to classify|
e area or room as Zone 21.

4 Zone 22

rces of release in relation to the environment causing the explosive dust atmospheres.

Theé extent of Zone 22 is as follows:

NO
Zon|
laye

Ba
deq

the extent of an area formed by a secondary grade source of release depends on seve
dust parameters such as dust amounts, flow rate, particle size and the dust moist
content. Consideration needs to be given to the source of release taking into account
conditions leading to thetelease in order to determine the appropriate extent of the zon

where the spread of ‘dust is limited by mechanical structures (walls, etc.), their surfa
can be taken as theiboundary of the zone.

[E If dust layerstare found to have accumulated outside the original zone 22, then the classification of
e 22 area may.bé.required to be extended taking into account the extent of the layer and any disturbance of
r which produces a cloud.

sed on-the likelihood of the formation of explosive dust atmospheres, the areas can
ignated according to Table 1.

on

[Several dust parameters, such as, dust amounts, flow rate, particie size and the  dust

hto
Ent
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the

most circumstances, the extent of Zone 22 .¢can be defined by evaluating secondary grade

ral
lire
the

E .

Les

the
the

be

Table 1 — Designation of zones depending on presence of dust

Presence of dust Resulting zone classification of area of dust clouds
Continuous grade of release 20
Primary grade of release 21
Secondary grade of release 22

7

Dust layers

Inside containment, where dusts are handled or processed, layers of dust of uncontrolled
thickness often cannot be prevented because they are an integral part of the process.
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Outside containment the thickness of dust layers should be controlled by housekeeping and
the level of housekeeping shall be known for the purpose of classification. It is essential to
agree the nature of the housekeeping arrangements with plant management. Other risks

associated with dust layers and the effect of housekeeping are discussed in Annex B.

Conditions that may cause dust layers to be raised to form a dust cloud, such as ventilation,

wind or other conditions, must be taken into consideration during the area classification.

8 Documentation

8.1 General

Arga classification, and the various steps taken which lead to the area classification, ‘shall

dog¢umented.

Allrelevant information used shall be referred to. Examples of such information include:

a) [recommendations from relevant codes and standards,

b) |assessment of dust dispersion from all sources of release,

c) |process parameters and dust mitigation measures, which~influence the formation

explosive dust atmospheres and dust layers,
d) |operational and maintenance parameters,

e) | housekeeping programs;

f) |assigned EPLs.

The results of the area classification study, and any subsequent alteration to it shall

included in the verification dossier.

The¢ properties, or basis for properties, tsed for the area classification concerning all proc

malterials used on the plant shall be listed. The information should include items such as:

— |ignition temperatures of a dust-clouds,

— |ignition temperatures of dust layers,

— |minimum ignition energy/of a dust cloud,
— |the dust group,

— |explosive limits;

— |electrical resistivity,

— |moisture~Content,

— |particlesize.

NOTE\\here are reference materials available that may provide some of the dust parameters related to explo

be

of

be

Bive

atmoSpnere sarety, but there 15 a wide variabilty In dusts and testng may be necessary to determine ait of

relevant parameters.
8.2 Drawings, data sheets and tables

8.2.1 Content of documents

the

Area classification documents may be in hard copy or electronic form and should include
plans and elevations or three dimensional models, as appropriate, which show both the type
and extent of zones, the extent and permitted thickness of dust layers, the minimum ignition
temperature of the dust cloud and the dust layer. The documents should also include other

relevant information such as:
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the location and identification of sources of release. For large and complex plants or
process areas, it may be helpful to itemize or number the sources of release so as to
facilitate cross-referencing between the area classification data sheets and the drawings;

information about housekeeping and other preventative measures to obtain the
classification made;

methods for maintaining and regularly reviewing the classification, as well as methods for
reviewing when process materials, methods and equipment change;

distribution list of the classification;

the reasons for the decisions taken to establish the type and extent of zones and the

Thd
cla

8.2

extent of dust layers.

ymbol key shall always be provided on each drawing.

p preferred area classification symbols shown in Figure 1 may be varied,, e/g) for drawjing
rity or to show differing dust characteristics.

2 Preferred Symbol key for area classification zones

Zone 20

Oooooooon
Oooog

OO0 0000
OodEc oo
OO0 d@DE 0
OO0 Egalt

m
o

Zone 21

Zone 22

IEC

Figure 1 — Identification of zones on drawings
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Annex A
(informative)

Area classification examples

A.1  Examples of zones

A1

1 General

A.1

The following examples are not intended to be rigidly applied, and may need to be varied to
sui particular process equipment and the situation. It also needs to be recognized that so
equyiipment may exhibit more than one grade of release.

.2 Zone 20

Examples of locations that may give rise to Zone 20:

A.1

locations inside the dust containment;
hoppers, silos, cyclones and filters, etc;
dust transport systems, except some parts of belt and chain ¢onveyors, etc;

blenders, mills, dryers, bagging equipment, etc.

.3 Zone 21

Examples of locations that may give rise to Zone 24:

NO
vert

A.1

areas adjacent to dust containment and in.the immediate vicinity of access doors subjﬁct

to frequent removal or opening for operation purposes when internal explosive d
atmospheres are present;

me

st

areas outside dust containment in_the proximity of filling and emptying points, feed be|lts,

sampling points, truck dump stations, belt dump over points, etc. where no measures
employed to prevent the formation of explosive dust atmospheres;

areas outside dust containment where dust accumulates and where, due to proc
operations, the dust layeris likely to be disturbed and form explosive dust atmospheres

areas inside dust containment where explosive dust clouds are likely to occur (but neit
continuously, nor<or long periods, nor frequently), e.g. filling of a silo with bulk mate
with a low dust.content and the dirty side of filters, if large self-cleaning intervals exist.

[E In many situations a distance of approximately 1 m around the source of release is often sufficient (wi
cal downwafds extension to the ground or to the level of a solid floor) in considering a Zone 21.

4 Zohe 22

Ex11mples of locations that may give rise to Zone 22:

are

PSS

her
rial

outlets from bag filter vents which, in the event of a malfunction, can emit explosive dust

atmospheres;
locations near equipment opened at infrequent intervals or locations near equipment, t

hat

from experience can easily form leaks where dust is blown out, for example, pneumatic

equipment or flexible connections that can become damaged, etc;

storage of bags containing dusty products. Failure of bags can occur during handli
causing dust emission;

ng,

areas that are normally classified as Zone 21 can fall into Zone 22 when measures,

including exhaust ventilation, are employed to prevent the formation of explosive d

ust

atmospheres. The measures should be carried out in the vicinity of (bag) filling and

emptying points, feed belts, sampling points, truck dump stations and belt dump o
points, etc;

ver
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areas where controllable dust layers are formed that are likely to be disturbed and create
explosive dust atmospheres. Only if the layer is removed by cleaning before hazardous
dust atmospheres can be formed, is the area designated non-hazardous. This is the major
purpose of good house keeping.

NOTE In many situations a distance of approximately 3 m around the source of release is often sufficient (with a
vertical downwards extension to the ground or to the level of a solid floor) in considering a Zone 22.

A.2 Bag emptying station within a building and without exhaust ventilation

In
fro

exhaust ventilation. Part of the hopper is normally filled with product.

Zo

Zo

Zo

a Qo aalal Fa a¥a’ a) a o ) A

m which the contents are conveyed p

bag e—FAah emptied—reguen Ao hepper

neumatically into some other part of the plant withput

ne 20 Inside the hopper because an explosive dust atmosphere is present frequently| or
even continuously.
ne 21 The open man-hole has no exhaust ventilation and is a primary|grade sourcq of

release. Consequently, a Zone 21 is defined around this man-hqle, extending some
distance from the edge of the man-hole and extending down-to the floor.

ne 22 A Zone 22 could occur adjacent to the Zone 21 due tocaccumulation of dust ap a
layer, or if the dust release is composed of very)fine particles that could
occasionally travel outside the normal Zone 21 boundary under abnormal operafing

conditions.
NOTE If dust layers accumulate, then further classification may be required taking into account the extent of|the
laygr and any disturbance of the layer which produces a cloud, together with the level of housekeeping (see
Annex B). Any air movements during the discharge of bags may eccasionally carry the dust cloud beyond Zong 21
under abnormal operating conditions, in which case a Zone 22 may be required in accordance with 6.2.4.
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1 Zone 22, see 6.2.4
2 Zone 21, see 6.2.3
3 Zone 20, see 6.2.2
4 floor
5 bag discharge hopper
6 to process via a rotary valve

NOTE 1 The relative dimensions are for illustration only. In practice other distances may be required.

NOTE 2 Additional measures such as explosion venting or explosion isolation, etc. may be necessary but are
outside the scope of this standard and are not therefore given.

Figure A.1 — Bag emptying station within
a building and without exhaust ventilation
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A.3 Bag emptying station with exhaust ventilation

The example shown in Figure A.2 is similar to the example given in Clause A.2, but in this
case the system has extract ventilation. In this way, the dust can be kept within the system as
much as possible.

Zone 20 Inside the hopper because an explosive dust atmosphere is present frequently or
even continuously.

Zone 22 The open man-hole is a source with a secondary grade of release. There is no
escape of dust in normal circumstances because of the dust extraction system. In a
well-designed extraction system, any dust released will be sucked inside.
Consequently, only a Zone 22 is defined around this man-hole, extending some
distance from the edge of the man-hole and extending down to the floor. The exact
extent of the Zone 22 area needs to be determined based on the charatteristicqg of
the dust and the process.
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1 Fone 22, see 6.2.4

2 Fone 20, see 6.2.2

3 floor

4 pag discharge hopper

5 o process via a rotary valve
6 [fo extract withinseontainment

NOTE 1 Theurelative dimensions are for illustration only. In practice other distances may be required.

NOTE_ 2, -Additional measures, such as explosion venting or explosion isolation etc. may be necessary but|are
outgide\the scope of this standard and are not therefore given.

Figure A.2 — Bag emptying station with exhaust ventilation

A.4 Cyclone and filter with clean outlet outside building

In the example shown in Figure A.3, the cyclone and filter are part of a suction extraction
system. The extracted product passes via a continuously operating rotary valve and falls into
a closed bin. Due to the cyclone, the amount of dust in the filter is very small and therefore
the self-cleaning intervals are large. For this reason, the interior only occasionally contains a
dust cloud during normal operation. The extraction fan on the filter unit blows the extracted air
to the outside.
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Zone 20 Inside the cyclone because an explosive dust atmosphere is present frequently or
even continuously.

Zone 21 There is a Zone 21 on the dirty side of the filter only if small quantities of dust are
not collected by the cyclone in normal operation.

Zone 22 The clean side of the filter may contain a dust cloud if the filter element fails. This
applies to the interior of the filter, downstream of the filter element, extract ducting
and around the discharge of the extract duct. Zone 22 will extend some distance
around the outlet of the ducting and extends down to the ground (not shown in
diagram). The exact extent of the Zone 22 area needs to be determined based on
the characteristics of the dust and the process.

NOTE |If dust layers accumulate outside the plant equipment, then further classification may be required, ‘taking
into|] account the extent of the layer, environmental condtions and any disturbance of the layer that producds a
cloyd.
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1 Zone 22, see 6.2.4 7 filter
2 |Zone 20, see 6.2.2 8 to fines bin
3 |floor 9 extract fan
4 |cyclone 10 to outlet
5 |to product silo 11 Zone 21, see 6.2.3
6 inlet

NOTE 1 The relative dimensions are for illustration only. In practice, other distances may be required.

NOTE 23 Additional*measures, such as explosion venting or explosion isolation etc. may be necessary but|are
outgide the scopetofithis standard and are not therefore given.

Figure A.3 — Cyclone and filter with clean outlet outside building

A.5 ““Drum tipper within a building without exhaust ventilation

In the example shown in Figure A.4, powder in drums is emptied into a hopper to be
transported by screw conveyor to an adjacent room. A full drum is positioned on the platform
and the lid removed. Hydraulic cylinders clamp the drum to the diaphragm valve which is
closed. The hopper lid is opened and the drum carrier rotated to place the diaphragm valve on
top of the hopper. The diaphragm valve is opened and powder is transported by the screw
conveyor over a period of time until the drum is empty.

When a new drum is required, the diaphragm valve is closed. The drum carrier is rotated back
to its original position and the hopper lid is closed. The hydraulic cylinders release the drum
and its lid is replaced before the drum is removed.
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Zone 20 The interior of the drum, hopper and screw conveyor will contain dust clouds
frequently and for long periods and are therefore classified Zone 20.

Zone 21 Releases of dust in the form of a cloud occur when the lid of the drum and the lid
of the hopper are removed and when the diaphragm valve is placed on or
removed from the top of the hopper. Consequently Zone 21 is defined for some
distance around the tops of the drum, hopper and around the diaphragm valve.
The exact extent of the Zone 21 needs to be determined based on the
characteristics of the dust and the process.

Zone 22 The remainder of the room is Zone 22 due to the possibility of accidental spillage
forming dust layers and disturbance of large quantities of dust.
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Key
1 | Zone 20, see 6.2.2 7  hopper lid
2 | Zone 21, see 6.2.3 8 drum platform
3 | Zone 22, see 6.2.4 9  hydraulic cylinders
4 | hopper 10 wall
5 | diaphragm valve 11 drum
6 | screw conveyor 12 floor
NOTE 1 The relative dimensions are for illustration only. In practice, other distances may be required.
NOTE 2 Additional measures such as explosion venting or explosion isolation etc. may be necessary but|are
outgide the scope of this)jstandard and are not therefore given.
Figure A.4 — Drum tipper within a building without exhaust ventilation
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Annex B
(informative)

Housekeeping

B.1 Introductory remarks

Area classification in this standard is based on definitions for zones. Any hazards presented

by
Th
1)

2)

3)

The¢se risks depend on the properties of the dust and the. thickness of layers, which

infl

controlled by the correct selection of equipment and effective’housekeeping.

Ch
abi

explosion risk, and any fire risk may remain the same or be similarly reduced.

B.2 Levels of housekeeping

The frequency of cleaning alone is not'enough to determine whether a layer contains suffic
dudt to be a risk as identified in B.1yThe rate of deposition of the dust has different effects,
mple, a secondary grade of release with a high deposition rate may create a dangergus

exd

lay
of

Thuis, the presence @and duration of a dust layer depends on:

Th

ust layers should be considered separately from dust clouds

ee risks are presented by dust layers:

A primary explosion within a building may raise dust layers into clouds\and calse

secondary explosions more damaging than the primary event. Dust layersyshould alw
be controlled to reduce this risk.

Dust layers may be ignited by the heat flux from equipment on which the layer rej
which may be a slow process.

A dust layer, even a thin layer, may be raised into a cloud, ignitexand cause an explosion.

uenced by the nature of the housekeeping. The likelihood“of a layer causing a fire can

Anges to the state of the dust layer, e.g. moisture~absorbency, may reduce or eliminate
lity to raise a dust layer into a dust cloud. dn*“this case, there may be no second

er much more quickly thanfa’primary grade with a lower deposition rate. Both the freque
leaning and the effectiveness of cleaning are important.

the grade oftrelease from the source of the dust,
the rate_at'which dust is deposited, and
the effectiveness of housekeeping (cleaning).

eédevels of housekeeping can be described.

hy'S

ts,

=)

is
be

the
ary

ent
for

hcy

Good: Dust layers are kept to negligible thickness, or are non-existent, irrespective of the
grade of release. In this case, the risk of the occurrence of explosive dust clouds from layers
and the risk of fire due to layers has been removed.

Fair: Dust layers are not negligible but are short-lived (typically less than one shift). The dust
is removed before any fire can start.

Poor: Dust layers are not negligible and persist for a long period of time (typically more than
one shift). The fire risk and secondary explosion risk may be significant.
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Poor housekeeping combined with conditions that can create a dust cloud from a layer should
be prevented. Any conditions that can create a dust cloud (for example, someone entering the
room) shall be considered in the hazardous area classification.

NOTE When a planned level of housekeeping is not maintained, additional fire and explosion risks are created.
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Annex C
(informative)

Hybrid mixtures

C.1 General

A hybrid mixture is a combined mixture of a flammable gas or vapour with a combustible dust

vatfiable and as such it is not practical to provide specific guidance. However this\ An
prgvides guidance on issues that should be considered when hybrid mixtures are found:

Ventilation

The¢ use of ventilation as a control measure needs to be carefully considered as it may rediice
gas/vapour hazard but increase the dust hazard or have other-varying effects on the
fflerent components of the mixture.

C.3 Explosive limits

A hybrid mixture may form an explosive atmosphere ,outside the explosive limits of the ggs /
vagour or explosive concentrations for the dust individually. It is recommended that a hyhrid
mixture is considered to be explosive if the concentration of the gas / vapour exceeds 25 % of
thel LEL for the gas / vapour.

C.4 Chemical reactions

Copnsideration should also be given.to chemical reactions that may occur within the materjals
or ¢ntrapped gas in the dust that.may result in evolution of gas in the process.

C.5 Minimum ignition parameters

WHere a hybrid mixture*exists, the minimum ignition parameters such as the minimum igniﬂion
eanrgy and auto jgnition temperature for the gas / vapour mixture, or the minimum ignifion
tenpperature of a.dust cloud, could be different than any component present in the mixture| In
thel absencesof "other information the parameters used should be the worst case of any
componentin‘the mixture.

C.(P Final classification

Where a hybrid mixture exists, consideration should be given to the assignment of both gas
and dust zones to match the worst case requirement for both the gas and dust hazard. The
worst case consequence should be considered when considering any EPL assessment.


https://iecnorm.com/api/?name=da4ac45b4f02e67d4959c3a378e6d84e

IEC 60079-10-2:2015 © IEC 2015 - 27 -

Bibliography

IEC 60050-426, International Electrotechnical Vocabulary — Part 426: Equipment for explosive
atmospheres

IEC 60079-2, Explosive atmospheres — Part 2: Equipment protection by pressurized
enclosures "p"

IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety "i"

IEQ 60079-14, Explosive atmospheres — Part 14: Electrical installations design, selectionsand
ergction

IEQ 60079-18, Explosive atmospheres — Part 18: Equipment protection by encapsulation "n

IEQ 60079-28, Explosive atmospheres — Part 28: Protection of equipment-dand transmissjion
sydtems using optical radiation

IEQ 60079-31, Explosive atmospheres — Part 31: Equipment .dust ignition protection|by
englosure “t”

IEG 60079-32-2, Explosive atmospheres — Part 32-2: ElectrOstatics hazards — Tests?2

IEQ 61241-2-1, Electrical apparatus for use in the presence of combustible dust — Part 2: Tlest
methods — Section 1: Methods for determining thesminimum ignition temperatures of dust

IEQEx OD 504, Specification for Units of Competency Assessment Outcomes

ISQ 4225, Air quality — General aspects < Vocabulary

2 To be published.


https://iecnorm.com/api/?name=da4ac45b4f02e67d4959c3a378e6d84e

- 28 - IEC 60079-10-2:2015 © IEC 2015

SOMMAIRE
AVANT-PROP O S ..ottt et e e e e e et e e eanns 30
INTRODUGCTION ..ottt et e e e e e e e e et et e et e e e et e et e e e eanns 34
1 Domaine d’appliCation ... e 35
2 ReEfEreNnCes NOMMaAtiVES ... .o e 36
3 Termes et definitioNS ... i 36
4 Classement-des-emplacements 39
4.1 GBNEIAlIIES e 39
4.2 Procédure de classement des emplacements pour les atmosphéres
EXPlOSIVES POUSSIEIEUSES ..vuiuiiiiiiiiieiiieee e e ee e e e ee e ee e eneaneneen e e heiad e eenas 40
4.3 Compeétence du personnel .. ... D 41
5 | Sources de dégagement.........coiiiiiiiiiiiiiiiee e G 41
5.1 GENEralites ..o W B 41
5.2 Confinement de POUSSIEre .......ccoovvviiiiiiiieieieceeee A S 42
6.3 Identification et classement par niveaux des sources de-dégagement.................. 42
B | ZONES o 43
5.1 GENEralites ..o AT 43
5.2 EXtension des ZONeS ..o B 43
6.2.1 GENEIaliteS ... e 43
6.2.2 4o 1= T e P 43
6.2.3 4o 1= 30 P 43
6.2.4 ZONE 22 oo e 44
COUCNES A€ POUSSIEIE ..uvuiiieiieie e N e ettt et e e e e e e et et e e e e enees 44
DoCUMENTAtION ..o s 45
8.1 GENEIAlItES oo 45
8.2 Plans, fiches techniqueSiet tableauX ..o, 45
8.2.1 Contenu des dOCUMENTS ... 45
8.2.2 Légende dés ;symboles préférentiels pour les zones de classement des
EMPIACEIMENTS o e 46
Annexe A (informative)* Exemples de classement des emplacements.............ccccoovveiennnnnnn. 47
A1 EXEMPIES) 8 ZONES ... i 47
A.1.1 GENEIAlIIES ..o 47
A.1.2 ZONE 20 ot 47
A.13 4o 1= 30 P 47
Ad4 ZONE 2 e 47
A2 Statiun dc Viddyd dC °>dU a i,;lltél;cul U”UII IUat;lllUllt Ct >dlTo VCllt”dt;Ull
AP EVACUATION L.t 48
A.3 Station de vidage de sac avec ventilation d’évacuation.................ccoooiiiiiin 49
A4 Cyclone et filtre avec une sortie propre a I'extérieur du batiment .......................... 50
A.5 Basculeur de fit dans un batiment sans ventilation d’évacuation .......................... 51
Annexe B (informative) Entretien ... 53
B.1 PreambUIE ..o 53
B.2 Niveaux d entretien ... .o 53
Annexe C (informative) Mélanges hybrides .........ccoviuiiiiiiiiiiii e 55
C.1 LT a1 =Y L1 =P 55
C.2 RV 2= 01 11 = (o T o 1P 55


https://iecnorm.com/api/?name=da4ac45b4f02e67d4959c3a378e6d84e

IEC 60079-10-2:2015 © IEC 2015 - 29 -

C.3 Limites d exXploSiVite .. ... e 55
C4 REACLIONS ChiMIQUES .. ..o e 55
C.5 Parameétres d’inflammation minimale.............coooiii i 55
C.6 Classement final .. ... 55
71 0] [T Yo = o 1= PP 56
Figure 1 — Identification des zones sur 1es plans ... ..o 46
Figure A.1 — Station de vidage de sac a l'intérieur d’un batiment et sans ventilation
d'éyecoatormMmmm——————— 49
Figure A.2 — Station de vidage de sac avec ventilation d’évacuation...........................oe 50
Figure A.3 — Cyclone et filtre avec une sortie propre a I'extérieur du batiment ........c...%...... 51
Figure A.4 — Basculeur de fit dans un batiment sans ventilation d’évacuation ...l 52
Tableau 1 — Désignation des zones en fonction de la présence de poussi€re ...................... 44



https://iecnorm.com/api/?name=da4ac45b4f02e67d4959c3a378e6d84e

1

2)

3)

4)

5)

6)
7)

8)

9)

-30 - IEC 60079-10-2:2015 © IEC 2015

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ATMOSPHERES EXPLOSIVES -

Partie 10-2: Classement des emplacements —
Atmospheéres explosives poussiéreuses

AVANT-PROPOS

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de {pormalisg
Composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'IEC)L’IEC a §
bbjet de favoriser la coopération internationale pour toutes les questions de normalisation dans les doma
He ['électricité et de ['électronique. A cet effet, I'[EC — entre autres activités —-~publie des Nor

public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée a
Comités d'études, aux travaux desquels tout Comité national intéressé par le sujet, traité peut participer.
brganisations internationales, gouvernementales et non gouvernementales, enylidison avec I'lEC, particif
Bgalement aux travaux. L’IEC collabore étroitement avec I'Organisation Interpationale de Normalisation (I
selon des conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de I'l[EC concernant les questions teehniques représentent, dans la mej
Hu possible, un accord international sur les sujets étudiés, étant donhé/que les Comités nationaux de |
ntéressés sont représentés dans chaque comité d’études.

comme telles par les Comités nationaux de I'lEC. Tous les &fforts raisonnables sont entrepris afin que I
E'assure de I'exactitude du contenu technique de ses publieations; I'lEC ne peut pas étre tenue responsabilg
'‘éventuelle mauvaise utilisation ou interprétation qui en esf faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les., Comités nationaux de I'l[EC s'engagent, dans tout|
mesure possible, a appliquer de fagon transparente les’Publications de I'lEC dans leurs publications nation
et régionales. Toutes divergences entre toutes (Publications de I'lEC et toutes publications nationales
Fégionales correspondantes doivent étre indiquees+en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
conformité de I'IEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifica
ndépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne (doit> étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires
mandataires, y compris ses-experts particuliers et les membres de ses comités d'études et des Com
hationaux de I'lEC, pout tout préjudice causé en cas de dommages corporels et matériels, ou de tout a
Hommage de quelque.Rature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les f
He justice) et les dépehses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ol
oute autre Publication de I'l[EC, ou au crédit qui lui est accordé.

| 'attention esftattirée sur les références normatives citées dans cette publication. L'utilisation de publicat
référencées'est obligatoire pour une application correcte de la présente publication.

| 'attention-est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fi

He/brevets et de ne pas avoir signalé leur existence.
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| es Publications de 'lEC se présentent sous la forme de recomnandations internationales et sont agréées
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ournissent des services d'évaluation delconformité et, dans certains secteurs, accédent aux marques| de
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‘objet™de droits de brevet. L’'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

La Norme internationale IEC 60079-10-2 a été établie par le sous-comité 31J: Classification
des emplacements dangereux et régles d'installation, du comité d'études 31 de I'IEC:
Equipements pour atmosphéres explosives.

Cette deuxieme édition de P'IEC 60079-10-2 annule et remplace la premiere édition de
I'IEC 60079-10-2 parue en 2009. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:
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Type

Explication de la signification des modifications

Article /
paragraphe

Modifica-
tions
mineures et
rédaction-
nelles

Extension

Modifica-
tions
techniques
majeures

Définition de “conditions atmosphériques”
supprimée

X

Définition de “poussiére combustible” alignée avec
d’autres documents selon les recommandations du
WG 28

3.4

Mqdification rédactionnelle apportée a la définition
de|“atmosphére explosive poussiéreuse” en
supprimant la mention des particules combustibles
en|suspension dans I'air dans la mesure ou la
définition de poussiere conformément a 60079-10-2
indlut les particules combustibles en suspension
daps l'air.

3.5

Définition de “particules combustibles en
sugpension dans l'air” alignée avec d’autres
doguments selon les recommandations du WG 28

3.8

Définition de “formation continue d’un nuage de
poussiére” ajoutée

Définition de “défaillance catastrophique” ajoutée

3.20

Définition de “température d’inflammation d’'une
coliche de poussiére” alignée avec d’autres
doguments selon les recommandations du WG 28 et
remplacement de la référence a 61241-2-1 par celle
a §0079-20-2

3.22

Définitions de “zone 20, zone 21 et zone 22"
ajqutées. Elles étaient indiquées précédemment a
torf dans le corps du document.

3325.1
3.25.2
3.25.3

L’ipdication « densité et concentration des nuages
de|poussiére » a été ajoutée comme facteurs\a
prgndre en compte pour un dégagement

4.1

Nopvelle formulation indiquant la nécgssité de noter
'EPL sur le plan de classement des_emplacements

4.1

Les Notes 1 et 3 ont été modifiées en texte normatif

4.1

Référence aux sources publiées relatives aux
cafactéristiques de la poussiére supprimée

4.2

Référence a 80079-20-2 ajoutée

4.2 a)

Seftion relative"a‘la compétence du personnel
ajqutée

4.3

Nofe relative*au dossier de vérification supprimée

5.2

Ajqurid’'un exemple de degré « dégagement
comtinu », information de zone déplacée a I'Article 6

5.3

Ajout d’un alinéa relatif a la formation d’un nuage a
partir des couches de poussiére

Niveaux EPL ajoutés a la liste de la documentation,
note ajoutée avertissant de la variabilité des
données publiées concernant la poussiére

8.1

Les légendes des symboles sont identifiées comme
préférentielles

8.2

Note ajoutée aux articles relatifs a la zone 21 et a
la zone 22 concernant la distance autour de la
source de dégagement

Annexe A

Ajout dans cet exemple de I'alinéa concernant la
zone 22 et modification de la Figure pour indiquer
’'emplacement de la Zone 22

A.2
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Type
Explication de la signification des modifications Article / Modifica- Extension Modifica-
paragraphe tions tions
mineures et techniques
rédaction- majeures
nelles
Annexe B relative aux surfaces chaudes supprimée Annexe B
de I'édition X
précédente
Annexe D relative a I'explication des EPL Annexe D
supprimée de I’'édition X
précédente
Anhexe relative aux mélanges hybrides ajoutée Annexe C X

Explication des types de modifications majeures:

—  Clarification

— Assouplissement des exigenges techniques
—  Modification technique mineure

—  Corrections d’ordre rédactionnel

1.| Modifications mineures et rédactionnelles:

Il $’agit de modifications techniques mineures ou d’ordre rédactionnel apportées_aux exigences. Elles
comportent des modifications de la formulation permettant de clarifier les exigences techniques sans aucune
madification technique ou d’assouplir le niveau de I'exigence existante.

2.| Extension: — Addition dioptions techniques

Il $’agit de modifications qui ajoutent de nouvelles exigences techniques ou modifient les existantes pour
prpposer de nouvelles options sans augmenter pour autant le niveau des exigences totalement conformes a la
ngrme précédente. Ces modifications ne sont donc pas a prendre en compte pour les classements des
emplacements existants conformes a I’édition précédente:

~\J'Addition d’exigences techniques

3.| Modifications techniques majeures: . . . .
+ Augmentation du niveau des exigences techniques

Il $’agit de modifications apportées aux exigences techniques (addition, augmentation ou assouplissement du
niyeau) permettant d’indiquer qu’un classementides emplacements existant conforme a I'édition précédente

n’'gst pas toujours en mesure de satisfaire aux’exigences données dans la derniére édition. Ces modifications
sont a prendre en compte pour les classements des emplacements existants conformes a I'édition précédente

Le [texte de cette norme est iSsu des documents suivants:

FDIS Rapport de vote
31J/244/FDIS 31J/248/RVD

Le rapport'de vote indiqué dans le tableau ci-dessus donne toute information sur le vote aypnt
abouti a-I'"approbation de cette norme.
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Une liste de toutes les parties de la série IEC 60079, publiées sous le titre général
Atmospheres explosives, peut étre consultée sur le site web de I'lEC.
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Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera

e reconduite,

e supprimée,

e remplacée par une édition révisée, ou

e amendée.
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INTRODUCTION

Les poussiéres, telles qu’elles sont définies dans la présente norme, sont dangereuses car,
dispersées dans l'air d’'une fagon ou d’'une autre, elles peuvent former des atmosphéres
potentiellement explosives. De plus, des couches de poussiere peuvent s’enflammer et agir
comme sources d’inflammation pour une atmosphére explosive.

La présente partie de I'lEC 60079 donne des lignes directrices sur l'identification et le
classement des emplacements ou de tels dangers d’inflammation liés aux poussiéres peuvent
survenir. Elle établit les critéres essentiels pour I’évaluation des dangers d’inflammation, ainsi
quI des lignes directrices portant sur les parametres de conception et de contréle que, I'on

pedit utiliser pour réduire ces dangers. Des critéres généraux et particuliers sont donnés,ppur
le processus d’identification et de classement des emplacements dangereux.

La|présente norme contient une Annexe A, informative, qui donne des exemples pour le
clapsement des emplacements.
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ATMOSPHERES EXPLOSIVES -

Partie 10-2: Classement des emplacements —
Atmospheéres explosives poussiéreuses

1 Domaine d’application

La |présente partie de I'lEC 60079 traite de I'identification et du classement des emplacements
ou |des atmosphéres explosives poussiéreuses et des couches de poussiéres conmbustibles

sont présentes, afin de permettre une évaluation appropriée des sources d’inflammatio
utiljser dans de tels emplacements.

Daps la présente norme, les atmosphéres explosives poussiéreuses et 1es couches
polissiéres combustibles sont traitées séparément. Le classement des~“emplacements

a

de
de

nuages de poussieres explosives ou les couches de poussiére agissent comme l'une des

soyrces possibles de dégagement est décrit dans I'Article 4. Une' description des aut

[es

considérations d’ordre général relatives aux couches de poussiere est présentée dans

I’Article 7.

Les exemples donnés dans la présente norme sont basés.sur un systeme d’entretien efficace

a mettre en ceuvre sur le site afin d’'empécher la fermation de couches de poussiére
acqumulation. En I'absence d’entretien efficace, lesclassement des emplacements prend
compte la formation possible de nuages de poussiéres explosives a partir des couches
polissiére.

Leg principes de la présente norme peuvent également étre suivis lorsque des fibres
pafticules volatiles et combustibles sont une source de danger.

bar
en
de

ou

La|présente norme est destinée a étre appliquée lorsqu’il y a un risque di a la prése
d’afmosphéres explosives poussiéreuses ou de couches de poussiéres combustibles d
deg conditions atmosphériques;normales (voir Note 1).

NOTE 1 Les conditions atmosphériques incluent les variations de pression et de température au-dessus et
despous des niveaux de référence de 101,3 kPa (1 013 mbar) et 20 °C (293 K) a condition que les variations &
un g¢ffet négligeable sur fe€s‘propriétés explosives des matieéres combustibles.

E

I¢ ne s’applique pas

— |aux parties souterraines des mines,

— |aux-paoussieres d’explosifs dont les substances pyrophoriques de combustion telles ¢
les,"gaz de propulsion, les artifices, les munitions, les peroxydes d’hydrogeéne,

ce
ns

au-
ient

ue
les

oxydants, les éléments ou composés qui réagissent avec l'eau, ou autres matié

es

similaires, n’exigent pas I'oxygéne atmosphérique.

— aux défaillances catastrophiques, qui dépassent le concept d’anormalité traité dans
présente norme,

— atoutrisque d0 a I’émission de gaz toxique provenant de la poussiére.

la

La présente norme ne s’applique pas aux emplacements ou il peut exister un danger d0 a la
présence de gaz ou de vapeurs inflammables, mais les principes peuvent étre utilisés pour

I’évaluation d’'un mélange hybride (voir aussi I'lEC 60079-10-1).

NOTE 2 Des lignes directrices supplémentaires sur les mélanges hybrides sont données a I’Annexe C.

La présente norme ne prend pas en compte les effets des dommages causés par un feu
une explosion.

ou
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2 Reéférences normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, seule [|'édition citée s’applique. Pour les références non datées, la
derniére édition du document de référence s’applique (y compris les éventuels
amendements).

IEC 60079-0, Atmospheres explosives — Partie 0: Matériel — Exigences générales

IEG 60079-10-1, Atmospheres explosives — Partie 10-1: Classement des emplacement$ —
Atmosphéres explosives gazeuses

ISQ/IEC 80079-20-2, Atmospheres explosives — Partie 20-2: Caractéristiques des matériaux —
Méfthodes d’essai pour les poussiéres combustibles

3 | Termes et définitions

Polir les besoins du présent document, les termes et définitionsdennés dans I'lEC 60079
ainki que les suivants, s'appliquent.

1
o

NOTE Des définitions supplémentaires applicables aux atmospheres explosives sont données dans
I'IEC 60050-426.

3.1
emplacement
liey ou espace tridimensionnel

3.2
mélange hybride
méjange de gaz ou de vapeur inflammable avec une poussiére

3.3
poussiére(s)
terme générique incluant\les poussieres combustibles et les fibres combustibles |en
sugpension dans l'air

3.4
poussiére combustible

paifticules solides fines, de taille nominale de 500 um ou moins, qui peuvent former|un
mérlange explesif avec I'air dans des conditions de pression et température normales

Notg 1,a\l'article: Ceci inclut la poussiére et les grains tels que définis dans I'lSO 4225.

Not 208 optinla. | IRPERVITN =Y Barticoul Lid + Fin A Py e | Barticl S DAttt Lid o Ia
o Taftites - EXPFESSOR—« P et CtheS—SotGe S — eSS ae St te—a—CtouvHr—esparttttheS—a——eat—Sotae—+ho

phase gazeuse ou liquide, mais elle n’exclut pas une particule creuse.

Note 3 a l'article: Les matériaux passant par un tamis normalisé US n° 40 tel que défini dans 'ASTM E 11-04
sont considérés comme satisfaisant au critére de 500 um.

Note 4 a l'article: Les méthodes d’essai pour les poussiéres combustibles peuvent étre consultées dans
I'ISO/IEC 80079-20-2.

3.5

atmosphére explosive poussiéreuse

mélange avec l'air, sous conditions atmosphériques, de substances inflammables sous forme
de poussiéres, qui, aprés inflammation, permet une propagation autoentretenue

1 A publier.
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3.6

poussiére conductrice
poussiére combustible dont la résistivité électrique est inférieure ou égale a 103 Om

Note 1 a I'article: La poussiére conductrice est classée en Groupe IlIC.

3.7

poussiére non conductrice
poussiére combustible dont la résistivité électrique est supérieure a 103 Qm

Not

131l article- | 3 poussiote-Roh-conducirice-est-classde-en-Groupe-lHE.
T P P T

3.8
pa

paiticules solides y compris les fibres, de taille nominale supérieure a 500 um, gui peuy|

former un mélange explosif avec l'air, dans des conditions de pression .et)températ
nofmales

Notg 1 a l'article: Exemples de particules combustibles en suspension: la soie artificielle, le coton (y com|
pelyches et résidus d’essuyage), le sisal, le jute, le chanvre, la fibre de cacao,/|'étoupe et les résidus
rempourrage.

Not

3.9

e
ou

requises pour la construction, I'installation et I'utilisation de matériels

Not
de |

Not
néc

3.1

e
pas
cof

3.1
co
pa
tra

pouissieres dans I'atmosphére environnante

P 2 a l'article: Les particules combustibles en suspension sont classées ehrGroupe IlA.

emL;))Iacement dangereux (poussiére)
m

emL;:Iacement non dangereux/(poussiére)
m

ticules combustibles en suspension dans I’air

ent
lire

pris
de

lacement dans lequel des poussiéres combustibles sous forme de nuage sont présentes,

dont la présence est prévisible en quantité telle que des précautions spéciales s

b 1 a l'article: Les emplacements dangereux sont classés en différentes zones en fonction de la fréquenc
b durée d’apparition des atmosphéres explosives.poussiéreuses (voir 6.2 et 6.3).

e 2 a l'article: La possibilité de créer un _nuage de poussiére explosif a partir d’'une couche de pouss|
bssite aussi sa prise en compte.
0

lacement dans lequel laprésence de poussiéres combustibles sous forme de nuage n’

pnt

E et

ere

est

prévisible en quantité telle que des précautions spéciales sont requises pour
struction, l'installation et I'utilisation de matériels
1
finement de'poussiére
ties de {équipement de procédés dans lesquelles des matieres sont manipulées,

aillées,\ transportées ou stockées, pour réduire le risque associé au dégagement

de

]

3.1

source de dégagement de poussiére

point ou localisation a partir duquel la poussiére peut étre dégagée dans I'atmosphére

Note 1 a l'article: La source de dégagement de poussiere peut étre a partir d’'un confinement ou d’'une couche de
poussiére.

3.13

degré «dégagement continu»
dégagement qui est continu ou qui est supposé apparaitre fréquemment ou pendant de

lon

gues périodes
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3.14

formation continue d’'un nuage de poussiére

endroit dans lequel un nuage de poussiére peut exister en permanence, ou peut étre
prévisible pendant de longues périodes ou pendant de courtes périodes fréquentes

3.15
degré «dégagement primaire»
dégagement périodique ou occasionnel, prévisible en fonctionnement normal

3.16

de@ré «dégagement secondaire»
dégagement non prévisible en fonctionnement normal et qui, s'il se produit néanmoins, le“fera
avégc une probabilité faible et pendant de courtes durées

3.17
exfension de zone
disfance, dans toutes directions, a partir de la source de dégagement et jusqu’au point og le
damger associé au dégagement est considéré comme n’existant plus

3.18
forjctionnement normal
fonictionnement du matériel conforme électriquement et mécaniquement a la spécification|de
cornception et utilisé dans les limites spécifiées par le fabricant

Notg 1 a l'article: Des dégagements mineurs de poussiére sous, forme de nuage ou de couche (par exemjp
dégpgements provenant d’un filtre) peuvent faire partie d’'un fonctionnement normal.

e,

3.19
forjctionnement anormal
dygfonctionnement lié au processus qui survient rarement

3.20

défaillance catastrophique
événement dont I'occurrence dépasse les paramétres de conception du local industriel et|du
syqtéme de régulation, qui occasionne un dégagement important de matiére inflammable

Notg 1 a l'article: Dans ce contexte, la notion de défaillance catastrophique s’applique, par exemple, a la rupfure
d’un silo de stockage ou d’un transporteur pneumatique.

3.21

matériel (pour atmosphéres explosives)
terme générique® incluant les appareils, montages, dispositifs, composants, etc. utiligés
comme dans,;{0u en combinaison avec, une installation dans une atmosphére explosive

3.

température d’inflammation d’une couche de poussiére
temperature 1a plus basse d une surface a laquelle une inflammation se produit dans une
poussiére déposée sur la surface

Note 1 a l'article: La température d’inflammation d’une couche de poussiére peut étre déterminée par la méthode
d’essai donnée dans I'ISO/IEC 80079-20-2. Vérifier I’état de publication de I'ISO/IEC 80079-20-2 avant publication.

3.23

température d’inflammation d’un nuage de poussiére

température la plus basse d'une paroi interne chaude d'un four pour laquelle une
inflammation se produit dans un nuage de poussiére dans l'air contenu dans le four

Note 1 a l'article: La température d’inflammation d’'un nuage de poussiere peut étre déterminée par la méthode
d’essai donnée dans I'ISO/IEC 80079-20-2.


https://iecnorm.com/api/?name=da4ac45b4f02e67d4959c3a378e6d84e

	Redline version (English only)
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Area classification
	4.1 General
	4.2 Area classification procedure for explosive dust atmospheres
	4.3 Competence of personnel

	5 Sources of release
	5.1 General
	5.2 Dust containment
	5.3 Identification and gradation grading of sources of release

	6 Zones
	6.1 General
	6.2 Zones
	6.2 Extent of zones
	6.2.1 General
	6.2.2 Zone 20
	6.2.3 Zone 21
	6.2.4 Zone 22


	7 Dust layers hazard
	8 Documentation
	8.1 General
	8.2 Drawings, data sheets and tables
	8.2.1 Content of documents
	8.2.2 Preferred Symbol key for area classification zones


	Annex A  (informative)  Area classification examples
	A.1 Examples of zones
	A.1.1 General
	A.1.2 Zone 20
	A.1.3 Zone 21
	A.1.4 Zone 22

	A.2 Bag emptying station within a building and without exhaust ventilation
	A.3 Bag emptying station with exhaust ventilation
	A.4 Cyclone and filter with clean outlet outside building
	A.5 Drum tipper within a building without exhaust ventilation

	Annex B  (informative)  Housekeeping
	B.1 Introductory remarks
	B.2 Levels of housekeeping

	Annex C (informative)  Hybrid mixtures
	C.1 General
	C.2 Ventilation
	C.3 Explosive limits
	C.4 Chemical reactions
	C.5 Minimum ignition parameters
	C.6 Final classification

	Bibliography
	Figures 
	Figure 1 – Identification of zones on drawings
	Figure A.1 – Bag emptying station within a building and without exhaust ventilation
	Figure A.2 – Bag emptying station with exhaust ventilation
	Figure A.3 – Cyclone and filter with clean outlet outside building 
	Figure A.4 – Drum tipper within a building without exhaust ventilation

	Tables 
	Table 1 – Designation of zones depending on presence of dust


	International Standard (Bilingual)
	English 
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Area classification
	4.1 General
	4.2 Area classification procedure for explosive dust atmospheres
	4.3 Competence of personnel

	5 Sources of release
	5.1 General
	5.2 Dust containment
	5.3 Identification and grading of sources of release

	6 Zones
	6.1 General
	6.2 Extent of zones
	6.2.1 General
	6.2.2 Zone 20
	6.2.3 Zone 21
	6.2.4 Zone 22


	7 Dust layers
	8 Documentation
	8.1 General
	8.2 Drawings, data sheets and tables
	8.2.1 Content of documents
	8.2.2 Preferred Symbol key for area classification zones


	Annex A  (informative)  Area classification examples
	A.1 Examples of zones
	A.1.1 General
	A.1.2 Zone 20
	A.1.3 Zone 21
	A.1.4 Zone 22

	A.2 Bag emptying station within a building and without exhaust ventilation
	A.3 Bag emptying station with exhaust ventilation
	A.4 Cyclone and filter with clean outlet outside building
	A.5 Drum tipper within a building without exhaust ventilation

	Annex B  (informative)  Housekeeping
	B.1 Introductory remarks
	B.2 Levels of housekeeping

	Annex C  (informative)  Hybrid mixtures
	C.1 General
	C.2 Ventilation
	C.3 Explosive limits
	C.4 Chemical reactions
	C.5 Minimum ignition parameters
	C.6 Final classification

	Bibliography
	Figures 
	Figure 1 – Identification of zones on drawings
	Figure A.1 – Bag emptying station within a building and without exhaust ventilation
	Figure A.2 – Bag emptying station with exhaust ventilation
	Figure A.3 – Cyclone and filter with clean outlet outside building 
	Figure A.4 – Drum tipper within a building without exhaust ventilation

	Tables 
	Table 1 – Designation of zones depending on presence of dust


	Français 
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d’application
	2 Références normatives
	3 Termes et définitions
	4 Classement des emplacements
	4.1 Généralités
	4.2 Procédure de classement des emplacements pour les atmosphères explosives poussiéreuses
	4.3 Compétence du personnel

	5 Sources de dégagement
	5.1 Généralités
	5.2 Confinement de poussière
	5.3 Identification et classement par niveaux des sources de dégagement

	6 Zones
	6.1 Généralités
	6.2 Extension des zones
	6.2.1 Généralités
	6.2.2 Zone 20
	6.2.3 Zone 21
	6.2.4 Zone 22


	7 Couches de poussière
	8 Documentation
	8.1 Généralités
	8.2 Plans, fiches techniques et tableaux
	8.2.1 Contenu des documents
	8.2.2 Légende des symboles préférentiels pour les zones de classement des emplacements


	Annexe A  (informative)  Exemples de classement des emplacements
	A.1 Exemples de zones
	A.1.1 Généralités
	A.1.2 Zone 20
	A.1.3 Zone 21
	A.1.4 Zone 22

	A.2 Station de vidage de sac à l’intérieur d’un bâtiment et sans ventilation d’évacuation
	A.3 Station de vidage de sac avec ventilation d’évacuation
	A.4 Cyclone et filtre avec une sortie propre à l’extérieur du bâtiment
	A.5 Basculeur de fût dans un bâtiment sans ventilation d’évacuation

	Annexe B  (informative)  Entretien
	B.1 Préambule
	B.2 Niveaux d’entretien

	Annexe C  (informative)  Mélanges hybrides
	C.1 Généralités
	C.2 Ventilation
	C.3 Limites d’explosivité
	C.4 Réactions chimiques
	C.5 Paramètres d’inflammation minimale
	C.6 Classement final

	Bibliographie
	Figures 
	Figure 1 – Identification des zones sur les plans 
	Figure A.1 – Station de vidage de sac à l’intérieur d’un bâtiment et sans ventilation d’évacuation
	Figure A.2 – Station de vidage de sac avec ventilation d’évacuation
	Figure A.3 – Cyclone et filtre avec une sortie propre à l’extérieur du bâtiment
	Figure A.4 – Basculeur de fût dans un bâtiment sans ventilation d’évacuation

	Tableaux 
	Tableau 1 – Désignation des zones en fonction de la présence de poussière




