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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 14: Electrical installations design, selection and erection

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
aII national electrotechnical committees (IEC National Committees) The object of [E is to promote

this end and in addltlon to other activities, IEC publishes International Standard Specifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides (hé¥reafter Q as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nati 5 i yterested
in the subject dealt with may participate in this preparatory work and non-

with the International Organization for Standardization (ISO) in accordgnce w codltlos determined by
agreement between the two organizations.

© : N
consensus of opinion on the relevant subjects since each i mi \ epresentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for i Q accepted by IEC National

Committees in that sense. While all reason e\ M at the technical content of IEC
- . \ )

Publications is accurate, IEC cannot be e

misinterpretation by any end user.

In order to promote international uniformity i i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence

between any IEC Publication and the corre ional s regional publication shall be clearly indicated in
the latter.

IEC itself does not provide Independent certification bodies provide conformity
assessment services ang IEC is not responsible for any

No liability shall i i entployees, servants or agents including individual experts and
members of its technjcal™comj bational Committees for any personal injury, property damage or
other damage of an 9 ether direct or indirect, or for costs (including legal fees) and
expenses arising’ o ication, /Juse of, or reliance upon, this IEC Publication or any other IEC

dard’ IEC 60079-14 has been prepared by subcommittee 31J: Classification

of hazardous areas and installation requirements, of IEC technical committee 31: Equipment
for explosive atmospheres.

This fourth edition cancels and replaces the third edition published in 2002 and constitutes a
technical revision with respect to gases and vapours and incorporates the requirements for
dusts from IEC 61241-14 (2004). The incorporation of requirements for dust is without
technical change.

The significant technical changes with respect to the previous edition are as follows:

Knowledge, skills and competencies of "Responsible Persons”, “Operatives” and
"Designers" are explained in Annex F.

Equipment Protection Levels (EPLs) have been introduced and are explained in the new
Annex |.

Dust requirements included from IEC 61241-14, Ed. 1.0.
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NOTE Dust requirements are included as an interim presentation for the purpose of this edition and will be refined
in a next edition with other required technical changes.

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

FDIS Report on voting
31J/150/FDIS 31J/152/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives;Rart 2.

be found on the IEC website.

The committee has decided that the contents of this publicati i anged until
the maintenance result date indicated on the IEC web site vebstdre.iec.ch" in
the data related to the specific publication. At this date, th i

* reconfirmed,
* withdrawn,
» replaced by a revised edition, or

B
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INTRODUCTION

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

1) Substitution
2) Control
3) Mitigation

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

Control involves, for example:

reducing the quantity of flammables;

T Q

avoiding or minimising releases;

o O

preventing the formation of an explosive atmospher

)
)
) controlling the release;
)
)

D

collecting and containing releases; and

—h

) avoiding ignition sources.
NOTE 1 With the exception of item f), all of th€ akove 2

Mitigation involves, for example:

—_

gcerz

a

Once the princip stitoti and control (items a) to e)) have been applied, the
remaining h 2 quld be classified into zones according to the likelihood of an
explosive present (see IEC 60079-10 or IEC 61241-10). Such

of protection™tq_be specified for each location.

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

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

When electrical equipment is to be installed in areas where dangerous concentrations and
quantities of flammable gases, vapours, mists or dusts may be present in the atmosphere,
protective measures are applied to reduce the likelihood of explosion due to ignition by arcs,
sparks or hot surfaces, produced either in normal operation or under specified fault
conditions.

Many types of dust that are generated, processed, handled and stored, are combustible.
When ignited they can burn rapidly and with considerable explosive force if mixed with air in
the appropriate proportions. It is often necessary to use electrical apparatus in locations
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where such combustible materials are present, and suitable precautions must therefore be
taken to ensure that all such apparatus is adequately protected so as to reduce the likelihood
of ignition of the external explosive atmosphere. In electrical apparatus, potential ignition
sources include electrical arcs and sparks, hot surfaces and frictional sparks.

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

Combustible dust can be ignited by equipment in several ways:

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

e by arcing or sparking of electrical parts such as switches, conta
or the like;

krushes,

e by discharge of an accumulated electrostatic charge;
e by radiated energy (e.g. electromagnetic radiation);

e by mechanical sparking or frictional sparking associ

upplementary to other relevant |IEC standards, for example
IEC 60364 seri ards electrical installation requirements. This part also refers to
IEC 60079~Q_ and \ ociated standards for the construction, testing and marking
requirements of suitakle electrical equipment.

This standard is based on the assumption that electrical equipment is correctly installed,
tested, maintained and used in accordance with its specified characteristics.

Inspection, maintenance and repair aspects play an important role in control of hazardous
area installations and the user’s attention is drawn to IEC 60079-17 and IEC 60079-19 for
further information concerning these aspects.

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

In IEC 61241-1, for protection by enclosure 'tD', two different types of practice, A and B, are
specified and are intended to provide an equivalent level of protection.
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Both of these practices are in common use and the requirements of each should be followed
without mixing either the apparatus requirements or selection/installation requirements of the
two practices. They adopt different methodology with the primary differences being:

Practice A

Practice B

Written principally as performance based requirements

Written as both performance and prescriptive based
requirements

Maximum surface temperature is determined with 5 mm
layer of dust and installation rules require 75 °C margin
between the surface temperature and ignition temperature
of the particular dust

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

A method of achieving the required dust ingress protection
by the use of resilient seals on joints and rubbing seals on
rotating or moving shafts or spindles and determining dust
ingress according to IEC 60529 -IP Code

A method of achieving the required dust ingress
protection by specified widths learances between
joint faces and, in the case| of shaf{s and spindles,

moving and stationar ining dust
ingress according to tl'%/rkg

S

specified lengths and di ces between
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