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requirements are substantially in accordance with Proposal(s) on this subject dated August 23,

reserved. No part of this publication may be reproduced, stored  in.a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying,-recording, or ptherwise
without grior permission of ULSE Inc. (ULSE).
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PREFACE (UL)

This UL Standard is based on IEC Publication 60079-10-2: 2.0 edition, Explosive Atmospheres — Part 10-
2: Classification of Areas — Explosive Dust Atmospheres. IEC publication 60079-10-2 is copyrighted by the

IEC.

This edition has been issued to satisfy ULSE Standards policy.

These materials are subject to copyright claims of IEC and ULSE. No part of this publication may be

ed in any form

including an electronic retrieval system, without the prior written per

nission of

reprodu
ULSE. A
Explosiv

Note — Alt
responsibil

The follo

ough the intended primary application of this Standard is stated in its Scope, it is important to'note that it
ty of the users of the Standard to judge its suitability for their particular purpose.

Wwing people served as members of TC 60079 and participated in the review of this stand

Il requests pertaining to the Explosive Atmospheres — Part 10-2: Classification {of| Areas —
b Dust Atmospheres, UL 60079-10-2 Standard should be submitted to ULSE.
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60079-
10-2, Explosive Atmospheres — Part 10-2: Classification of Areas — Explosive Dust Atmospheres,
copyright 2015, are indicated by notations (differences) and are presented in bold text.

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

DR — The

D1 - Th
eliminati

D2 - Th
requiren
requiren

DC -Th
particula

DE - Thése are National Differences based on editorial comments or corrections.

Each nafional difference contains a description of what the'national difference entails. Typically ¢

following
text:

fi
[

Q

S

(w]

A

(e

Addition / Add - An addition entails adding a complete new numbered clause, subclau

bn of which would compromise safety for consumers and users of products.

ents reflect national safety practices, where empirical substantiation~(for the IEC o
ent) is not available or the text has not been included in the IEC standard:

I component standard is harmonized with the IEC component'stanhdard.

words is used to explain how the text of the national difference is to be applied to the

jure, or annex. Addition is not meant o include adding select words to the base IEC text

Jodification / Modify - A modification is an altering of the existing base IEC text su
ddition, replacement or deletion of certain words or the replacement of an entir
Ibclause, table, figure, or annex of the base IEC text.

eletion / Delete - A deletion entails complete deletion of an entire numbered clause, s
ble, figure, or annex.without any replacement text.

bse are National Differences which are based on basic safety principles and requirements,

bse are National Differences from IEC requirements based on existing safety practicgs. These

national

bse are National Differences based on the component standards and will not be delefed until a

ne of the
base IEC

se, table,

ch as the
P clause,

ibclause,
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 10-1: Classification of areas — Explosive gas atmospheres

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

referred to
the subjec]
liaising wi
Standardiz

2) The forf
opinion on

3) IEC Pul
sense. Wh
responsibl

4) In order
maximum
correspond

5) IEC itse

and, in some areas, access to IEC marks of conformity. IEC is, net\responsible for any services carried out by i
certificatior bodies.

6) All userg should ensure that they have the latest edition of this’publication.

7) No liabi

technical djommittees and IEC National Committees for any personal injury, property damage or other damage of
whatsoevef, whether direct or indirect, or for_costs (including legal fees) and expenses arising out of the publication
reliance upon, this IEC Publication or any other |EC Publications.

8) Attentio

correct apglication of this publication.

9) Attentio

Internati
hazardo

atmosphkres.

dealt with may participate in this preparatory work. International, governmental and non-governmental .o
h the IEC also participate in this preparation. IEC collaborates closely with the International (Orga
ption (ISO) in accordance with conditions determined by agreement between the two organizations.

hal decisions or agreements of IEC on technical matters express, as nearly as possible, ancinterhational c
the relevant subjects since each technical committee has representation from all interested IEC*National Com

lications have the form of recommendations for international use and are accepted/by\\EC National Commi
le all reasonable efforts are made to ensure that the technical content of IEC Publi¢ations is accurate, IEC car
e for the way in which they are used or for any misinterpretation by any end user.

extent possible in their national and regional publications. Any divergence between any IEC Publicati
ing national or regional publication shall be clearly indicated in the latter.

f does not provide any attestation of conformity. Independent cettification bodies provide conformity assessm

ity shall attach to IEC or its directors, employees, servants or agents including individual experts and me

is drawn to the Normative refefences cited in this publication. Use of the referenced publications is indispens

bnal Standard IEC 60079-10-2 has been prepared by subcommitiee 31J: Classifi
s areas and installation requirements, of IEC technical committee 31: Equipment for

nterested in
ganizations
hization for

nsensus of
hittees.

tees in that
not be held

to promote international uniformity, IEC National Committees undertake to-apply IEC Publications transpaiently to the

bn and the
bnt services

hdependent

nbers of its
any nature
use of, or

able for the

is drawn to the passibility that some of the elements of this IEC Publication may be the subject of patent rights. IEC shall
not be held responsible for identifying any or all such patent rights.

cation of
explosive

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

recommendations of WG 28

Type
Explanation of the significance of the changes Clause Minor and Exten Major
editorial sion technical
changes changes
Definition of "atmospheric conditions" deleted 3 X
Definition of "combustible dust" aligned with other documents per 3.4 X
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— Decrease of technical requirements
— Minor technical change

— Editorial corrections

Type
Explanation of the significance of the changes Clause Minor and Exten Major
editorial sion technical
changes changes

Editorial change to definition of "explosive dust atmosphere" to delete 3.5 X
mention of flyings, since the definition of dust according to 60079-10-
2 includes flyings.
Definition of "combustible flyings" aligned with other documents per 3.8 X
recommendations of WG 28
Definition of "continuous formation of a dust cloud" added 3.14 X
Definition pfcatastrophic fatture“added 320 X
Definition pf "ignition temperature of a dust layer" aligned with other 3.22 X
documents per recommendations of WG 28 and to change reference
from 6124{1-2-1 to 80079-20-2
Definitiong of "zone 20, zone 21 and zone 22" added. These were 3.251 X
previously|incorrectly included in the body of the document. 3252

3.25.3
Dust cloud density and concentration added as factors to consider for 4.1 X
arelease
Wording changed to require EPL to be noted on area classification 4.1 X
drawing
Notes 1 and 3 changed to normative text 41 X
Referencq to published sources for dust characteristics deleted 4.2 X
Referencd to 80079-20-2 added 4.2 a) X
Section or} competence of personnel added 4.3 X
Note on v¢rification dossier deleted 5.2 X
Example gdded for continuous grade of release, zone information 5.3 X
moved to Clause 6
ParagrapHh added about dust layers being raised into a*cloud 7 X
EPLs addgd to list for documentation, note added warning of 8.1 X
variability [n published dust data
Symbol kdys are identified as preferred 8.2 X
Note addgd to zone 21 and zone 22%lause about distance around Annex A X
source of felease
Zone 22 ppragraph added tothis'example, and figure modified to A.2 X
show Zong 22 location
Annex B gn hot surfaces deleted Annex B in X

previous

edition

Annex D dn explanation of EPLs deleted Annex D in X
previous

edition

Annex on hybrid mixtures added Annex C X
Explanation of the types of significant changes:

1. Minor and editorial changes: — Clarification

Copyright Underwriters Laboratories Inc.
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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
These are changes which add new or modify existing technical requirements, in a way that new options
are given, but without increasing the requirements that are fully compliant with the previous standard.
Therefore, these will not have to be considered for existing area classifications in conformity with the
preceding edition.
3. Major technical changes: — Addition of technical requirements

— Increase of technical requirements
These are changes to technical requirements (addition, increase of the level or removal)made ip a way
that an pxisting area classification in conformity with the preceding edition will not always be ablg¢ to fulfil
the reqliirements given in the later edition. These changes have to be considered forexisting arg¢a
classifigations in conformity with the preceding edition.

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

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

Full infofmation on the voting for the approval of this“standard can be found in the report pn voting

indicated in the above table.

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

A list of all parts of the IEC 60079 serieS;-under the general title Explosive atmospheres, can be|found on

the IEC Website.

The committee has decided that the contents of this publication will remain unchanged until the stability

date indjcated on the IECSwebsite under "http://webstore.iec.ch" in the data related to thg specific

publicatipn. At this datethe-publication will be

* reconfifmed,

* withdra

Wwn,

* replace

d by a revised edition, or

* amended.
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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 for the process of identification and classification of
hazardous.areas

This standard contains an informative Annex A giving examples for classifying areas.

Copyright Underwriters Laboratories Inc.
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EXPLOSIVE ATMOSPHERES - Part 10-2: Classification of areas —
Explosive dust atmospheres

1 Scope

This part of IEC 60079 is concerned with the identification and classification of areas where explosive dust
atmospheres and combustible dust layers are present, in order to permit the proper assessment of ignition

sources

n such areas

In this S
Clause 4
possible

DV.1 DR Modification of Clause 1 first paragraph as follows:
Replace "part of IEC 60079" with "standard"
tandard, explosive dust atmospheres and combustible dust layers)are treated sepg

, area classification for explosive dusts clouds is described, with{dust layers acting as ¢
sources of release. In Clause 7 other general considerations for dust layers are describe

DV.2 DR Modification of Clause 1 second paragraph as follows:

Replace "explosive" with "explosible"

The examples in this standard are based on a system of effective housekeeping being implemen

plant to
classificd

The prin
hazard.

This stapdard is intended to be applied where there can be a risk due to the presence of expld

atmosph

prevent dust layers from accumulating:\Where effective housekeeping is not present,
tion includes the possible formation.6f'explosive dust clouds from dust layers.

ciples of this standard can also-be followed when combustible fibres or flyings migh

eres or combustibledust layers under normal atmospheric conditions (see Note 1).
DV.3 DR Modification of Clause 1 fifth paragraph as follows:

Replace-"explosive” with "explosible"

rately. In
ne of the
d.

ted in the
the area

cause a

sive dust

NOTE 1 Atmospheric conditions include variations in pressure and temperature above and below reference levels of 101,3 kPa (1
013 mbar) and 20 °C (293 K), provided that the variations have a negligible effect on the explosive properties of the combustible

materials.

It does n

ot apply to

— underground mining areas,

— dusts of explosives that do not require atmospheric oxygen for combustion such as pyrophoric
substances, propellants, pyrotechnics, munitions, peroxides, oxidizers, water-reactive elements or
compounds, or other similar materials.

— catastrophic failures which are beyond the concept of abnormality dealt with in this standard,
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— 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).

1DV.4 DR Modification of Clause 1 seventh paragraph as follows:

Replace "IEC 60079" with "UL 60079"

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

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

1DV.5 DR Modification of Clause 1 eighth paragraph to add the followihg:

xplosive atmospheres are identified by the National Electrical Code ®, NFPA 70 as
azardous (classified) locations.

—_

1DV.6 DE Modification of Clause 1 to add the following:

\tlllith respect to the application of this standard.in the US, the classification of a plant is to
e recognized as the classification of a facility:

1DV.7 DR Modification of Clause 1-to’add the following:

<

Vhere references are made to” IEC, IEC/IEEE, ISO, ISO/IEC standards, the referenced
pquirements found in these standards apply as modified by any applicable US National
ifferences for the standard (see Clause 2).

[ Blom

2 Normative references

The following docUments, in whole or in part, are normatively referenced in this document|and are
indispendable for_its application. For dated references, only the edition cited applies. For|undated
referencds, the\latest edition of the referenced document (including any amendments) applies.

IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements
IEC 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas atmospheres

ISO/IEC 80079-20-2, Explosive Atmospheres — Part 20-2: Material Characteristics — Combustible dusts
test methods’

" To be published.
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2DV DE Modification of Clause 2 to replace title and add the following:
References

ASTM E1226, Standard Test Method for Pressure and Rate of Pressure Rise for
Combustible Dusts

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

UL 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres

UL 80079-20-2, Explosive Atmospheres — Part 20-2: Material Characteristics - Combustible
dusts test methods
3 Terms and definitions

For the gurposes 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 indEC 60050-426.
3DV DR Modification for Clause 3 as follows:
Replace "IEC 60079-0" with "UL 60079-0"

Replace NOTE with the following NOTE 1 and NOTE 2:

OTE 1 to entry Additional definitions applicable to explosive atmospheres can be found in IEC 60050-426.

OTE 2 to entry That the definitions-in this standard my differ from those in the IEC standard in order t¢ align with
.S. standards.

3.1
area
three-dimensional region or space

3.2
hybrid mixture
mixture of a-flammable gas or vapour with a dust

3.3
dust
generic term including both combustible dust and combustible flyings

3.4

combustible dust

finely divided solid particles, 500 ym or less in nominal size, which may form an explosive mixture with air
at atmospheric pressure and normal temperatures

Note 1 to entry: This includes dust and grit as defined in ISO 4225.
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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 E11-04 are considered to meet the 500 uym

criterion.

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

3.5

3.4DV DR Modification of Clause 3.4 to replace with the following:

Solid particles that are 500 ym or smaller (i.e., material

defined in ASTM E11-17, Standard Specification for Woven Wire Test Sieve/C
st Sieves) that can form an explosible mixture when suspended in air.at
mospheric pressure and temperature.

=

OTE 1 to entry: The term solid particles is intended to address particles in the solid phase and not th
I liquid phase, but does not preclude a hollow particle.

o

4

OTE 2 to entry: Dusts are considered to be combustible dusts unless it has been)confirmed by test th
npt combustible dusts per UL 80079-20-2 or ASTM E1226. See 4.2.

explosive dust atmosphere
mixture with air, under atmospheric conditions, of flammable stbstances in the form of dust, wh
ignition, germits self-sustaining propagation

3.6

conductive dust
combustiple dust with electrical resistivity equabto or less than 10° Qm

Note 1 to enptry:  Conductive dust is classified as Greup IlIC.

3.7

metal dust
etal combustible dust

Note 1 to entry:-The term "conductive dust" is not considered to be the proper technical designation
dust” but is.maintained to support consistency across the UL 60079 documents at this time.

3.6DV DR Modification of Clause 3.6 to replace term and definition with the following:

non-conductive dust
combustible dust with electrical resistivity greater than 10° Qm

Note 1 to entry: Non-conductive dust is classified as Group IIIB.
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ch, after

of "metal

3.7DV DR Modification of Clause 3.7 to replace term and definition with the following:

Non-conductive dust
non-metal combustible dust
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3.8

combustible flyings

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

Note 1 to entry: Examples of flyings include rayon, cotton (including cotton linters and cotton waste) sisal, jute, hemp, cocoa fiber,
okum and waste kapok.

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

ombustible flyings
ombustible fibers

olid particles including fibers, greater than 500 um in nominal size, . which may| form an
xplosive mixture with air at atmospheric pressure and normal temperatures

OTE 1 to entry: Examples of flyings include rayon, cotton (including cotton linters and cotton waste) sisal, jute,
emp, cocoa fiber, okum and waste kapok.

INOTE 2 to entry: Non-metal combustible fibers and flyings are classified‘as’Group IlIA. Metal fibers and|flyings are
¢lassified as Group llIC. For combustible metal fibers/flyings, there shall-only be Zone 20 or 21 location$.

3.9
hazardous area (dust)
area in which combustible dust, in the form of a cloud is present, or may be expected to be pfesent, in
quantitiep such as to require special precautions forthe construction, installation and use of equigment

Note 1 to dntry: Hazardous areas are divided into zones based upon the frequency and duration of the occurrence of explosive dust
atmosphergs (see 6.2 and 6.3).

Note 2 to entry: The potential of creating an explosive dust cloud from a dust layer also needs to be considered.
.9DV DR Modification of Clause 3.9 to replace term and definition with the following:

azardous area.(dust)

azardous (classified) area
rea in which.combustible dust, in the form of a cloud is present, or may be expected to be
resent,~in quantities such as to require special precautions for the construction,
nstallation and use of equipment

OTE 1 to_entry: Hazardous areas are divided into zones based upon the frequency and durafion of the
occurrence of explosive dust atmospheres (see 6.2).

NOTE 2 to entry: The potential of creating an explosive dust cloud from a dust layer also needs to be considered.

NOTE 3 to entry: NFPA 70 (NEC ®) uses the term "hazardous (classified) locations" to describe these areas.

3.10

non-hazardous area (dust)

area in which combustible dust in the form of a cloud is not expected to be present in quantities such as to
require special precautions for the construction, installation and use of equipment
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3.10DV DR Modification of Clause 3.10 to add the following note:

NOTE 1 to entry: National Electrical Code® does not define a non-hazardous area but instead uses the term
unclassified location.

3.1

dust containment

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

3.11DV DR Modification of Clause 3.11 to replace definition with the following:

uipment which is intended to handle, process, transport or store materials ins|de of it,
hile minimizing the risk of the release of dust to the surrounding atmosphere

3.12
source of dust release
point or lgcation from which dust may be released into the atmosphere

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

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

3.14
continudus 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

3.14DV DR Modification of Clause 3.14 to replace with the following:

> |

Peserved

3.15
primary grade of release release
which carl\ 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 do so only
infrequently and for short periods

3.17

extent of zone

distance in any direction from the edge of a source of release to the point where the hazard associated
with the release is considered to exist no longer
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3.18

normal operation

operation of equipment conforming electrically and mechanically with its design specification and used
within the limits specified by the manufacturer

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

3.19
abnormal operation
process-linked malfunctions that occur infrequently

3.20
catastrgphic failure
occurrence which exceeds the design parameters of the process plant and control systém rgsulting in
maijor release of flammable material

Note 1 to entry: Catastrophic failure in this context is applied, for example, to the rupture of a storage'silo or a pneumatic qonveyor.

3.21
equipment (for explosive atmospheres)
general ferm including apparatus, fittings, devices, components, cand the like used as a part of, or in
connectipn with, an installation in an explosive atmosphere

3.22
ignition temperature of a dust layer
lowest tgmperature of a surface at which ignition occurs.in a dust on the surface

q
N

Note 1 to entry: The ignition temperature of a dust layer may be‘determined by the test method given in ISO/IEC 80079-2
3.22DV DR Modification of Clause\3.22 Note 1 as follows:

Replace "ISO/IEC 80079-20-2" with "UL 80079-20-2" and add "or ASTM E2021"

3.23
ignition temperature of-a-dust cloud
lowest témperature of the hot inner wall of a furnace at which ignition occurs in a dust clqud in air
containef therein

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

Add "autoignition temperature" after "ignition temperature of a dust cloud"
Replace "ISO/IEC 80079-20-2" with "UL 80079-20-2" and add "or ASTM E2021"
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.
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3.24DV DR Modification of Clause 3.24 term and add Note 2 as follows:

Add "documentation for industrial occupancies™ after "verification dossier"

Note 2 This is what is referred to in NFPA 70 (NEC ®) as "documentation for industrial occupancies”. Areas
designated as hazardous (classified) or unclassified locations shall be documented on an area classification
drawing and other associated documentation. This documentation shall be made available to the AHJ and to
those authorized to design, install, inspect, maintain, or operate electrical equipment.

3.25
zones

3.25.1

Zone 20
a place irf which an explosive dust atmosphere, in the form of a cloud of dust in air, is.present confinuously,
or for long periods or frequently

3.25.1DV DR Modification of Clause 3.25.1 to replace definition-with the following:
d location where one of the following apply:

a) Ignitible concentrations of combustible<dust, combustible fibers/fly|ngs, or
ignitible fibers/flyings are present contindously or for long periods of time.

b) Group llIC combustible dusts are present in hazardous quantities continuously or
for long periods of time.

3.25.2
Zone 21
a place ip which an explosive dust atmosphere, in the form of a cloud of dust in air, is likely to]joccur in
normal oﬂ:eration occasionally

3.25.2DV DR Modification of Clause 3.25.2 to replace definition with the following:
A Zone 21 location is a location where one of the following apply:

a)gnitible concentrations of combustible dust, combustible fibers/flyjngs, or
ignitible fibers/flyings are likely to exist occasionally under normal operating
conditions.

b) Ignitible concentrations of combustible dust, combustible fibers/flyings, or
ignitible fibers/flyings might exist frequently because of repair or maintenance
operations or because of leakage.

c) Equipment is operated or processes are carried on of such a nature that
equipment breakdown or faulty operations could result in the release of ignitible
concentrations of combustible dust, combustible fibers/flyings, or ignitible
fibers/flyings and also cause simultaneous failure of electrical equipment in a mode
to cause the electrical equipment to become a source of ignition.

d) The location is adjacent to a Zone 20 location from which ignitible concentrations
of combustible dust, combustible fibers/flyings, or ignitible fibers/flyings could be
communicated.
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Exception: When communication from an adjacent Zone 20 location is minimized by

adequate positive pressure ventilation from a source of clean air, and
safeguards against ventilation failure are provided.

effective

e) Group llIC combustible dusts are present in hazardous quantities occasionally,

under normal or abnormal operating conditions, or frequently because of
maintenance operations or because of leakage.

NOTE 1 to entry: This classification usually includes the following:

3.25.3

Zone 22
areain w
occur in

Note 1 to €

4
«

htry:  The potential of creating an explosive dust elotd from a dust layer also needs to be considered.
8.25.3DV DR Modification of Clause 3.25.3 to replace definition with the following:

a location where one of thefollowing apply:

| fibers/flyings are handled, processed, or used

a) Locations outside du ontainment and in the immediate vicinity of acce doo ubje
removal or opening for operation purposes when internal combustible mixtures are presents

b) Locations outside dust containment in the proximity of filling and emptying points,

repair or

o frequent

feed belts,

sampling points, truck dump stations, belt dump over points, and so on, where (no mepsures are

employed to prevent the formation of combustible mixtures.

c) Locations outside dust containment where dust accumulates and where, due to process
the dust layer is likely to be disturbed and form combustible mixtures.

d) Locations inside dust containment where explosible dust clouds)are likely to occur (

continuously, nor for long periods, nor frequently), for example) silos (if filled and/or en
occasionally) and the dirty side of filters if large self-cleaning intérvals are occurring.

a) lIgnitible concentrations of combustible dust, combustible fibers/fly

bperations,

but neither
ptied only

hich an explosive dust atmosphere, in the form of.a cloud of combustible dust in air, is n¢t likely to
normal operation but, if it does occur, will persist for a short period only

ings, or

ignitible fibers/flyings are not likely to occur in normal operation and, iff they do

occur, willonly persist for a short period.

b) ,Combustible dust, combustible fibers/flyings, or ignitible fibers/fly
handled, processed, or used, but the dust or fibers/flyings are normally

ngs are
confined

within closed containers of closed systems from which they can escape ¢nly as a

result of the abnormal operation of the equipment with which the

dust or

c) The location is adjacent to a Zone 21 location, from which ignitible concentrations

of combustible dust, combustible fibers/flyings, or ignitible fibers/flyings
communicated.

could be

Exception No. 1: When communication from an adjacent Zone 21 location is minimized by
adequate positive pressure ventilation from a source of clean air, and effective safeguards
against ventilation failure are provided.

Exception No. 2: For Group llIC combustible dusts or metal combustible fibers/flyings,
there shall only be Zone 20 or 21 locations.

NOTE 1 to entry: Zone 22 locations usually include the following:
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a) Outlets from bag filter vents (in the event of a malfunction, there can be emission of combustible

mixtures).

b) Locations near equipment that has to be opened at infrequent intervals or equipment
experience can easily form leaks where, due to pressure above atmospheric, dust will blow out.

c) Pneumatic equipment or flexible connections that can become damaged.

d) Storage locations for bags containing dusty product (failure of bags can occur during
causing dust leakage).

e) Locations where controllable dust layers are formed that are likely to be raised into explosib
mixtures. Only if the layer is removed by cleaning before hazardous dust—air mixtures can be

that from

handling,

le dust-air
formed is

® N Z

= C W

(=

4 Area

41 Ger

This stan
classifica

Dusts forn
with a vd

concentration fall, it may enterithe explosive range. Depending on the circumstances, not every §

release v
density a
condition

the area designated unclassified.

OTE 2 to entry: Protective measures to reduce the formation of explosible dust—air mixtures can.often
pbne 21 location being classified as a Zone 22 location, or possibly unclassified. Such measufes ind
khaust ventilation (dust extraction).

.26ADV DR Addition of Clause 3.26ADV.1 as follows:

.26ADV.1

nclassified location
pcations determined to be neither Zone 20; Zone 21; Zone 22; nor any combination|
nereof.

classification
eral

dard adopts the concept, similar, to that used for flammable gases and vapour, of us
lion to give an assessment of the'likelihood of an explosive dust atmosphere occurring.

M explosive atmospheres)only at concentrations within the explosion range. Although
ry high concentration'may not be explosive, the danger nevertheless exists that, sh

ill necessarily preduce an explosive dust atmosphere. Dust clouds are also rarely o
hd consideration” should be given to possible variances in concentration within a clou
or release:

. 1DV DR Modification of Clause 4.1, second paragraph as follows:

resultin a
lude local

ing area

a cloud
ould the
ource of
uniform
i for any

Replace "explosive™ with “explosible

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 haza

rds 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 se

If-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.
4.1DV.2 DR Modification of Clause 4.1, fourth paragraph, dashed items as follows:

Replace "explosive" with "explosible”

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

If the souirce of ignition cannot be avoided, then measures shall be taken to reduce the likelihog
and/or ignition sources so that the likelihood of coincidence is so small as to make the risk negligi

NOTE In Jome cases, where the risk of explosion cannot be completely avoided, it can be necessary.to employ sg
explosion grotection such as explosion venting, explosion suppression or explosion isolation.

.1DV.3 DR Modification of Clause 4.1 note as follows:

eplace "NOTE" with "NOTE 1 to entry"

Subseqgyent to the completion of the area classification, a_risk/assessment may be carried out
whether |the consequences of ignition of an explosive atmosphere requires the use of equipr
higher efguipment protection level (EPL) or may justify)the use of equipment with a lower €
ion level than normally required.

d of dust
Dle.

me form of

0 assess
hent of a
quipment

.1DV.4 DR Modification of Clause 4;1.seventh paragraph to replace with the following:

ubsequent to the completion of the area classification, if the use of equipme

t with a

igher than normally required equipment protection level (EPL), or lower than hormally
equired equipment protection level (EPL), is to be permitted, a risk assesgment in
ccordance with one of.the risk assessment methods in IEC 31010 shall be carrig¢d out to
ssess the consequences of ignition of an explosive atmosphere. This risk asgessment
hall consider the \need for risk identification, risk analysis (e.g. consequence, likelihood,
vel of risk) and,risk evaluation.

OTE 2 to éntry: Examples of risk assessments in accordance with IEC 31010 for which risk identification, risk
nalysis ((e.g. consequence, likelihood, level of risk) and risk evaluation are applicable (including strongly
pplicable) are Layers of protection analysis (LOPA), Failure modes, effects and criticality analysis (FMECA) and
tructured what if technique (SWIFT).

The EPL requirements shall be recorded on the area classification drawings to allow
proper selection of equipment.

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.

4.2 Area classification procedure for explosive dust atmospheres

Area classification is based on a number of factors and may require informed input from a number of
sources. These factors include:
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* Whether the dust is combustible or not. Dust combustibility can be confirmed by laboratory tests to
ISO/IEC 80079-20-2.

4.2DV.1 DR Modification of Clause 4.2 first bulleted item to replace with the following:

* Dust explosibility confirmed by laboratory tests to UL 80079-20-2 or ASTM E1226.
» 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 are obtained from published sources

should bg validated for the particular application, since there are often significant variationg in dust
charactetistic values from one data source to another.

» Nature [of dust releases from particular process sources. Specialist engineering kKnowledge| may be
required for this information.

 Operatipnal and maintenance procedures for the plant, including housekeeping.
 Other equipment and safety information.

Close cojoperation is necessary from specialists in safety and equipment. Although the definitiong for dust
zones ddal only with the cloud risk, layers that can be distirbed to form a dust cloud shalll also be
considergd. The procedure for identifying zones is as follows:

a) The finst step is to identify whether the material is combustible and, for the purpose of assessment of
ignition gources, determine the material characteristics. Parameters such as particle size, moisture
content, ¢loud and layer minimum ignition temperature and electrical resistivity shall be considgred. The
appropridte dust group; Group llIA for combustible flyings, Group IlIB for non-conductive dust, pr Group
[1IC for cqnductive dust shall be identified.

.2DV.2 DR Modification of Clause 4.2, second paragraph, item (a) to replace last seintence
ith the following:

he appropriate dust group; Group llIA for combustible flyings, Group IlIB for non-
onductive dust,(on Group IlIC for conductive metal dust shall be identified.

(o]

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 mixtures may be contained or
sources af drist release can he present_as gi\/pn in Clause 5 1t may he necessary to consult pracess 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 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.
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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.

4.2DV.3 DR Modification of Clause 4.2, fourth paragraph first sentence as follows:

Replace "study" with "documentation™

Becausq this standard covers a wide range of circumstances, no exact identification-!of rlecessary
measurgs can be given for each individual case. It is important, therefore, that the recofmended
procedute should be carried out by personnel having knowledge of the principles of aréa classifidation, the
process material used, the specific plant involved and its functioning.

4.3 Competence of personnel

The areq classification should be carried out by those who are competent’and understand the felevance
and signjificance of the characteristics of dust and those who are familiar with the procesq and the
equipmeht, along with safety, electrical, mechanical, and other qualified engineering personnel.

NOTE Thegse elements are covered in several personnel certification schiemes, such as the IECEx Unit of Compet¢nce Ex002
according fo IECEx OD 504.

4.3DV DR Modification of Clause 4.3 to delete the NOTE.

NOTE does not apply.

5 Sources of release
5.1 Geheral

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

Dependipg on the’circumstances, not every source of release will necessarily produce an explgsive dust
atmospherexHowever, a dilute or small 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 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.

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
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the results of this study shall be included in the verification dossier. Where layers are formed, these should
be noted (see Clause 7 for dust layers).

5.3 Identification 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 heigh 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:
— continupus grade of release:

reJease that exists continuously, or may be expected to continue(for’long periods, or for short
pgriods that occur frequently. For example, the inside of a mixing‘vessel or a storage sijo that is
filled and emptied often;

— primary| grade of release:

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

— secondpry grade of release:

reJease that is not expected to occur.insnormal operation and, if it does occur, is likely to dp so only
infrequently and for short periods.cFor example, a dust handling plant where deposits of|dust are
present.

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

— pressure vessels, the main structure of the shell including closed nozzles and man-holes;

— pipes, ducting:and trunking without joints;

— valve dlands_and flnngpd Jininfc) prm/idnd that in the dneign and canstruction. qdnnllmfn canglideration
has been given to the prevention of the release of dust.

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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6.1DV DR Modification of Clause 6.1 to add the following note:

NOTE 1 to entry: Through the exercise of ingenuity in the layout of electrical systems, it is frequently possible to
locate much of the equipment in a reduced level of classification, and, thus, to reduce the amount of special
equipment required.

6.2 Extent of zones

6.2.1 General

The ext
edge of

no longef exist.

ei)nt of a zone for explosive dust atmospheres is defined as the distance in any direction| from the

source of dust release to the point where the hazard associated with that zone-is congidered to

Explosivge dust atmospheres from a dust cloud would normally be deemed not to exist if[the dust
concentrgtion is a suitable safety margin less than the minimum dust concentration requirgd for an
explosivg¢ dust atmosphere to exist. Consideration should be given to the fact that fine dust can be carried

from a squrce of release by air movement within a building.

Where the classification gives rise to small unclassified areas between classified areas, the clagsification
should be extended to the full area. For Zone 21 and Zone 22 aréas located outside buildings (ppen air),
the zoneps can be altered due to weather effects such as wind;~rain, etc. For outdoor areas the boundaries

of the zohes should provide for such variances.

NOTE While natural ventilation (wind) may cause dilution to below ‘the’ explosive limit (therefore reducing the extent ofthe zone) it

might also fause disturbance of any existing dust layer (thereby inGreasing the extent of a zone).

6.2.2 Zone 20

The extgnt of zone 20 includes the insidé_of ducts, producing and handling equipment in which explosive

dust atmpspheres are present continudusly, for long periods, or frequently.

If an explosive dust atmosphere outside dust containment is continuously present, a Zone 20 clasgsification

is required.

6.2.3 Zone 21

In most gircumstances, the extent of Zone 21 can be defined by evaluating sources of release in felation to

the envipnment.Causing explosive dust atmospheres.

+ Af 7 24 fall -
The extertefZonre24-is-asfollews:

— 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 on several dust
parameters, such as; dust amounts, flow rate, particle size and the dust moisture content. 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.

— where the spread of dust is limited by mechanical structures (walls, etc.), their surfaces can be taken as
the boundary of the zone.
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A non-confined Zone 21 (not limited by mechanical structures, e.g. a vessel with an open man-hole)
located inside, will usually be surrounded by a Zone 22.

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

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

6.2.4 Zone 22

In most dircumstances, the extent of Zone 22 can be defined by evaluating secondary grade sgurces of
release in relation to the environment causing the explosive dust atmospheres.

The exteft of Zone 22 is as follows:

— the extent of an area formed by a secondary grade source of release.depends on several dust
parametdrs such as dust amounts, flow rate, particle size and the dust muisture content. Consfideration
needs to pe given to the source of release taking into account the conditions‘leading to the releasg in order
to determine the appropriate extent of the zone.

— where Ime spread of dust is limited by mechanical structures (Walls, etc.), their surfaces can be|taken as
the boundlary of the zone.

NOTE If dust layers are found to have accumulated outside the original.zone 22, then the classification of the Zone 22 afea may be
required to pe extended taking into account the extent of the layer and any disturbance of the layer which produces a cloud.

Based on the likelihood of the formation of explosive dust atmospheres, the areas can be dgsignated
according to Table 1.

Table 1
Designation of zones depending on presence of dust
Presence of dust Resulting zone classification of area of dust clpuds
Continuous,grade of release 20
Primary:grade of release 21
Secondary grade of release 22

7 Dust |ayers

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.

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.
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8 Documentation

8.1 General

Area classification, and the various steps taken which lead to the area classification, shall be documented.

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

a) recom

mendations from relevant codes and standards,

b) asses

c) proce
atmosph

d) opera
e) house
f) assign

The res\
verificati

The properties, or basis for properties, used for the area classification concerning all process

used on
— ignition
— ignition
— minimy

— the dug

sment of dust dispersion from all sources of release,

5s parameters and dust mitigation measures, which influence the formation. of explg
eres and dust layers,

ional and maintenance parameters,
keeping programs;
ed EPLs.

Its of the area classification study and any subsequent alteration to it shall be includ
bNn dossier.

.1DV.1 DR Modification of Clause 8.1, third paragraph to replace "verification dos:
ith "documentation”

he plant shall be listed. The information should include items such as:
temperatures of a dust Clouds,

temperatures of dust layers,

m ignition energy of a dust cloud,

t group;

sive dust

ed in the

Sier”

materials

— explos

vedimits,

— electrical resistivity,

— moisture content,

— particle size.

8.1DV.2 DR Modification of Clause 8.1, to delete sixth dashed item "— electrical resistivity,".

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.
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8.2 Drawings, data sheets and tables
8.2.1 Content of documents

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:

a) 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 ¢lassification data sheets and the drawings;

b) information about housekeeping and other preventative measures to obtain the classification mpde;

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

d) distribdtion list of the classification;

e) the re@sons for the decisions taken to establish the type and extent of zones and the extent of dust
layers.

A symbol|key shall always be provided on each drawing.

The preferred area classification symbols shown in_ Eigure 1 may be varied,, e.g. for drawing clgrity or to
show diff¢ring dust characteristics.
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8.2.2 Preferred Symbol key for area classification zones

Zone 20
O OO OO 0O 0 O
N s O N O O O
O OO OO 0O 0 O
O OO OO 0O 0 O
EEEEEEEEEEEE.
O OO OO 0O 0 O
O OO OO 0O 0 O
IEC

Zone 21
IEC

Zone 22
IEC

su5086

Figure 1

Identification of zones on drawings
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Annex A
(informative)

Area classification examples

A.1 Examples of zones

A.1.1 General

The foIIowmg examples are not mtended to be rigidly applled and may need to be varled to swt particular

process ¢
more tha

A12 Z
Example
— locatior]
— hopper

—dust tra

h one grade of release.

bne 20

5 of locations that may give rise to Zone 20:
s inside the dust containment;

5, silos, cyclones and filters, etc;

hsport systems, except some parts of belt and chain convéyors, etc;

— blenders, mills, dryers, bagging equipment, etc.

A13 Z

Example

bne 21

5 of locations that may give rise to Zone 21+

— areas adjacent to dust containment and -in ‘the immediate vicinity of access doors subject to

removal ¢

— areas

r opening for operation purposes when internal explosive dust atmospheres are present

butside dust containmenthin~the proximity of filling and emptying points, feed belts,

Ay exhibit

frequent

sampling

points, triick dump stations, belt dump over points, etc. where no measures are employed to prevent the

formation

—areas o
layer is lik

— areas ipside dust containment where explosive dust clouds are likely to occur (but neither cont

nor for lo
dirty side

of explosive dust atmospheres;

utside dust containment where dust accumulates and where, due to process operations
ely to be disturbed and form explosive dust atmospheres;

hg periods, nor frequently), e.g. filling of a silo with bulk material with a low dust conten
of filters, if large self-cleaning intervals exist.

the dust

nuously,
and the

NOTE In many situations a distance of approximately 1 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 21.

A.1.4 Zone 22

Examples of locations that may give rise to Zone 22:

— 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, that from
experience can easily form leaks where dust is blown out, for example, pneumatic equipment or flexible
connections that can become damaged, etc;
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— 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 dust 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 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 njany situations a distance of approximately 3 m around the source of release is often sufficient (with a yéertical|{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 this example, shown in Figure A.1, bags are manually emptied frequently intoZa hopper from hich the
contents|are conveyed pneumatically into some other part of the plant withoutyéxhaust ventilation. Part of
the hopper is normally filled with product.

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

Zone 2|l The open man-hole has no exhaust ventilation and is a primary grade source [of
release. Consequently, a Zone 21 is defined around this man-hole, extending|some
distance from the edge of the man-hole and extending down to the floor.

Zone 22 A Zone 22 could occur adjacentte’the Zone 21 due to accumulation of dust as a
layer, or if the dust release is.composed of very fine particles that could occasjonally
travel outside the normal Zone 21 boundary under abnormal operating conditjons.

NOTE If Hust layers accumulate, then further classification may be required taking into account the extent of the layer and any
disturbancg of the layer which produces a cloud,.together with the level of housekeeping (see Annex B). Any air movenjents during
the dischalge of bags may occasionally carry(thé dust cloud beyond Zone 21 under abnormal operating conditions, in which case a
Zone 22 mpy be required in accordance with'6.2.4.
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