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Foreword

The text of document 31/631/FDIS, future edition 1 of IEC 60079-28, prepared by IEC TC 31, Equipment
for explosive atmospheres, was submitted to the IEC-CENELEC parallel vote and was approved by
CENELEC as EN 60079-28 on 2006-10-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2007-10-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2009-10-01

This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association and covers essential requirements of
EC Directive 94/9/EC. See Annex ZZ.

Annexes ZA and ZZ have been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60079-28:2006 waspapprovedshy CENELEC as a European
Standard without any modification.

In the official version, for Bibliography; the following"notes have to'be added for the standards indicated:

IEC 60079-1 NOTE Harmonized- as‘-EN/60079-1:2004 (not modified).
IEC 60079-2 NOTE Harmonized'as"EN°60079-2:2004 (not modified).
IEC 60079-7 NOTE Harmonized as EN 60079-7:2007 (not modified).
IEC 60079-14 NOTE Harmonized as EN 60079-14:2003 (not modified).
IEC 60079-15 NOTE Harmonized as EN 60079-15:2005 (not modified).
IEC 60079-26 NOTE Harmonized as EN 60079-26:2004 (not modified).
IEC 61241-0 NOTE Harmonized as EN 61241-0:2006 (modified).

IEC 61241-4 NOTE Harmonized as EN 61241-4:2006 (not modified).
IEC 61241-10 NOTE Harmonized as EN 61241-10:2004 (not modified).
IEC 61241-11 NOTE Harmonized as EN 61241-11:2006 (not modified).

IEC 61241-18 NOTE Harmonized as EN 61241-18:2004 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.

Publication Year Title EN/HD

IEC 60079 Series Electrical apparatus for explosive gas EN 60079
atmospheres

IEC 60079-0 (mod) - 2 Electrical apparatus for explosive gas EN 60079-0
atmospheres -
Part 0: General requirements

IEC 60079-10 - Electrical apparatus for explosive gas EN 60079-10
atmospheres -
Part 10:"Classification of hazardous areas

IEC 60079-11 -B Explosive atmospheres:- EN 60079-11
Part 11: Equipment protection by intrinsic
safety "i"

IEC 60825-2 = Safety, of laser products - EN 60825-2
Part 2: Safety of optical fibre communication
systems (OFCS)

IEC 61508 Series Functional safety of EN 61508
electrical/electronic/programmable electronic
safety-related systems

IEC 61511 Series Functional safety - Safety instrumented EN 61511

systems for the process industry sector

b Undated reference.

2 Valid edition at date of issue.

Year
Series

2006 2

2003 ?

2007 ?

2004 ?

Series

Series
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Annex ZZ
(informative)

Coverage of Essential Requirements of EC Directives

This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association and within its scope the standard covers only the
following essential requirements out of those given in Annex Il of the EC Directive 94/9/EC:

ER 1.0.1 to ER 1.0.4, ER 1.0.5 (partly)
ER1.2.1, ER1.2.6,ER1.2.8t0 ER1.2.9
ER1.3.1

ER1.5.1

ER 2.1.1 (partly)

ER 2.2.1 (partly)

ER 2.3.1 (partly)

Compliance with this standard provides one means of conformity with the specified essential
requirements of the Directive concerned.

WARNING: Other requirements and other\EC |Ditectives may.be(applicableto the products falling within
the scope of this standard.
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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 28: Protection of equipment and transmission systems
using optical radiation

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IECis 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 as
“IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee
interested in the subject dealt with may participate in this preparatory work. International, governmental and
non-governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates
closely with the International Organization for Standardization (ISO) in accordance with conditions determined
by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that senhse! While_@all reasenable fefforts are| made to| ensurefthat the technical content of
IEC Publications is accurate; IEC-cannot”be "held‘responsible for the/way" in-which they are used or for any
misinterpretation by any end user.

In order to promote international ‘uniformity, IEC National "Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the correspanding national or, regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to.indicate its approval .and, cannot be rendered responsible for any
equipment declared to be in conformity with"an"lEC Publication.

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

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

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility 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.

International Standard IEC 60079-28 has been prepared by IEC technical committee 31:
Equipment for explosive atmospheres.

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

FDIS Report on voting
31/631/FDIS 31/650/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts of the IEC 60079 series, under the general title Explosives atmospheres, can
be found on the IEC website.

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

* reconfirmed;

* withdrawn;

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

Optical equipment in the form of lamps, lasers, LEDs, optical fibers, etc. is increasingly used
for communications, surveying, sensing and measurement. In material processing, optical
radiation of high irradiance is used. Often the installation is inside or close to potentially
explosive atmospheres, and radiation from such equipment may pass through these
atmospheres. Depending on the characteristics of the radiation it might then be able to ignite
a surrounding explosive atmosphere. The presence or absence of an additional absorber
significantly influences the ignition.

There are four possible ignition mechanisms.

a) Optical radiation is absorbed by surfaces or particles, causing them to heat up, and, under
certain circumstances, this may allow them to attain a temperature which will ignite a
surrounding explosive atmosphere.

b) Thermal ignition of a gas volume, where the optical wavelength matches an absorption
band of the gas.

c) Photochemical ignition due to photo dissociation of oxygen molecules by radiation in the
ultraviolet wavelength range.

d) Direct laser induced breakdown of the gas at the focus of a strong beam, producing
plasma and a shock wave both eventually acting as the ignition source. These processes
can be supported by a solid material close to the breakdown point.

The most likely case of ignition "accurringyini practicel withlowest radiation power of ignition
capability is case a). Under some conditions for pulsed radiation, case d) also will become
relevant.

Optical equipment is used in most cases in, conjunction with electrical equipment, for which
clear and detailed requirements and standards for use in _potentially explosive atmospheres
exist. One purpose ‘of this standard is “to .inform industry about potential ignition hazards
associated with the use of optical systems'in"hazardous locations as defined in IEC 60079-10
and the adequate protection methods.

This standard details the integrated system used to control the ignition hazard from equipment
using optical radiation in hazardous locations.
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EXPLOSIVE ATMOSPHERES -

Part 28: Protection of equipment and transmission systems
using optical radiation

1 Scope

This part of IEC 60079 explains the potential ignition hazard from equipment using optical
radiation intended for use in explosive gas atmospheres. It also covers equipment, which
itself is located outside but its emitted optical radiation enters such atmospheres. It describes
precautions and requirements to be taken when using optical radiation transmitting equipment
in explosive gas atmospheres. It also outlines a test method, which can be used to verify a
beam is not ignition capable under selected test conditions, if the optical limit values cannot
be guaranteed by assessment or beam strength measurement.

This standard contains requirements for optical radiation in the wavelength range from
380 nm to 10 uym. It covers the following ignition mechanisms:

e optical radiation is absorbed by surfaces or particles, causing them to heat up and, under
certain circumstances, this may allow them to attain a temperature which will ignite a
surrounding explosive atmosphere;

o direct laser induced breakdown of the gas at,the focus of a strong beam, producing
plasma and a shock wave both eventually'acting ‘as'the ignition source. These processes
can be supported by a solid material close to the breakdown point.

NOTE 1 See items a) and d) of the introduction,

This standard does not cover ignitidn by‘ultraviolet'radiation’and by absorption of the radiation
in the explosive mixture itself. Explosive absorbers or absorbers that contain their own
oxidizer as well as catalytic absorbers are also outside the scope of this standard.

This standard specifies requirements for equipment intended for use under atmospheric
conditions.

This standard supplements and modifies the general requirements of IEC 60079-0. Where a
requirement of this standard conflicts with a requirement of IEC 60079-0, the requirement of
this standard willll take precedence.

NOTE 2 Although one should be aware of ignition mechanism b) and c) explained in the introduction, they are not
addressed in this standard due to the very special situation with ultraviolet radiation and with the absorption
properties of most gases (see Annex B).

NOTE 3 Safety requirements to reduce human exposure hazards from fibre optic communication systems are
found in IEC 60825-2:2000.

NOTE 4 Types of protection "op is", "op pr", and "op sh" can provide equipment protection levels (EPL) Ga, Gb,
or Gc. For further information, see Annex E.
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