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Foreword

This document (CLC/TR 60079-33:2015) consists of the text of IEC 60079-33:2012 prepared by
IEC/TC 31 "Equipment for explosive atmospheres ".

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 60079-33:2012 was approved by 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 60079-26 NOTE  Harmonized as EN 60079-26.
IEC 60079-1 NOTE  Harmonized as EN 60079-1.
IEC 60079-11 NOTE  Harmonized as EN 60079-11.
IEC 60079-29-3 NOTE  Harmonized as EN 60079-29-3.
IEC 60079-15 NOTE  Harmonized as EN 6007y 15
IEC 60079-2 NOTE  Harmonized as EN 6C179-2
IEC 60079-18 NOTE  Harmonized as E.' 60L79-18.
IEC 60079-7 NOTE  Harmonized ¢>_N 60079-7.
IEC 60228 NOTE  Marr.onized as EN 60228.

IEC 60079-10-1 NO™c=  Ha.monized as EN 60079-10-1.
IEC 60079-10-2 NOTE  Harmonized as EN 60079-10-2.
IEC 60079-14 NOTE  Harmonized as EN 60079-14.
IEC 60079-1 NOTE  Harmonized as EN 60079-1.
IEC 60300 (Series, NOTE  Harmonized as EN 60300 (Series).

ISC/IEC 007, (Series) NOTE  Harmonized as EN ISO/IEC 80079 (Series).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is availaL’= here:
www.cenelec.eu.

Publication Year Title EN/HD Year

IEC 60079-0 - Explosive atmospheres -- Part O: EN 60079-0 -
Equipment - General requirements

- - +A17 -

IEC 60079 series  Explosive atmospheres EM K027C series

IEC 60079-29-1 - Explosive atmospheres -- Part 29-1: Gas =N 61079-29-1 -

detectors - Performance requirements of
detectors for flammable gases
IEC 60079-29-2 2007 Explosive atmospheres -- Part 29-2: G-s EN 60079-29-2 2007
detectors - Selection, installation, use and
maintenance of detectors far flomrn ~kie
gases and oxygen
- - +corrigendum Dec. 2007
IEC 61508-1 - Functional safety of EN 61508-1 -
electrical/electronic/programmable
electronic safety-re 'atec systems -- Part 1:
General requireincns
IEC 61508 series  Functional s~tey of EN 61508 series
electrizal/e lectronic/programmable
electrori= scfowy-related systems

IEC 61511 series  Functionai safety - Safety instrumented EN 61511 series
svsie: for the process industry sector
IEC 62061 - Sz.ety of machinery - Functional safety of EN 62061 -

saf2ty-related electrical, electronic and
programmable electronic control systems
- ‘ +corrigendum Feb. -
ISO 13849-1 2025 Safety of machinery - Safety-related parts EN ISO 13849-1 2008
of control systems -- Part 1: General
principles for design
ISO 13849-2 - Safety of machinery - Safety-related parts EN ISO 13849-2 -
of control systems_- Part_2: Validation
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -
Part 33: Equipment protection by special protection “s”

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp ising
all national electrotechnical committees (IEC National Committees). The object of IEC is to |, ronite
international co-operation on all questions concerning standardization in the electrical and electronic fielcz. Tu
this end and in addition to other activities, IEC publishes International Standards, Technical Specii.raticns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referiad » as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comr.. tee i...erested
in the subject dealt with may participate in this preparatory work. International, governmeni.! and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC «ollaborates closely
with the International Organization for Standardization (ISO) in accordance with cortiticas determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly a  pos.ible, an international
consensus of opinion on the relevant subjects since each technical comrittCc has .epresentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and a.e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to 'nsure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wa i which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National: Coi>miw225 undertake to apply IEC Publications
transparently to the maximum extent possible in their nat~nal and regional publications. Any divergence
between any IEC Publication and the corresponding natior=' or . 2gional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. uependent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bo lies:

All users should ensure that they have the lai>st 2dic.on of this publication.

No liability shall attach to IEC or its dire;tors, employees, servants or agents including individual experts and
members of its technical committees 2nd  -C 'lational Committees for any personal injury, property damage or
other damage of any nature whatsoevr, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicction, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No mutive references cited in this publication. Use of the referenced publications is
indispensable for the correct a, ~liCation of this publication.

Attention is drawn to-l'» pcssibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC st Il nc be held responsible for identifying any or all such patent rights.

International Siandard !EC 60079-33 has been prepared by IEC technical committee 31:
Equipmert fo. exp'osive atmospheres.

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

FDIS Report on voting
31/997/FDIS 31/1011/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.

A

list of all parts in the IEC 60079 series, published under the general title Explosive

atmospheres, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability 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

This part of IEC 60079 was created in response to a request from the |IECEx certification
system to provide a set of requirements to be used for certification within the IECEx product
certification scheme when the standards for existing types of protection were not applicable.

The present standard refers to the use of one or more independent verifiers, in accordance
with ISO/IEC rules on the writing of standards that mitigate against specifying particular forms
of conformity assessment. The IECEx system will specify how the term "independent verifier"
will be interpreted for the purposes of the scheme. For example, it may specify that in the
case of three independent verifiers they shall all be certification body members of the
scheme, each accepted specifically for the purpose of assessing special protection
applications and each from a separate member country of the system.

The purpose of IEC 60079-33 special protection “s” for any equipment protectica.le rel  =ZPL)
is to allow design, assessment and testing of equipment or parts of equipment tha' cannot be
fully assessed within a recognized type of protection or combination of reccgnizea types of
protection because of functional or operational limitations and where the des'red equipment
protection level can be achieved by the use of this standard.

Special protection “s” allows a design concept that cannot comply ‘n fui’ with recognized types
of protection, or where the design concept is not covered by recogni.=d (ypes of protection.

When specification for the equipment includes aspects as aive 1 avove, additional information
and data may be required from

e technical research,

e evaluation of existing data and information.

Manufacturers should first consider the possibilities for design to the recognized types of
protection, or to combinations of recognizea typ2 of protection, before proceeding to special

protection “s”.

This standard is intended to provi‘e 1 framework to demonstrate how essential safety
requirements can be met if not chve-ed by established standards, thus allowing for innovation
and dealing with unknowns.

When equipment intendi:d .~ rieet a recognized type of protection does not comply with all
the provisions of the rele ant standard, it is not to be considered under this standard unless:

e it can be clearly U~rionstrated that complete compliance with the type of protection is not
practicable; and

e additioral i~reasures have been applied to establish an equivalent protection level.

wan

Special protection “s” is based on identification of failure modes and ignition hazard
acsec~mant in the identified modes. In this regard, the assessed safety of the assigned EPL
of 10e equipment will satisfy the EPL requirements and, where appropriate, be at least
eylivaient to the EPL provided by the defined levels for the recognized types of protection.

IEC 60079-26 [1]! provides for requirements for equipment with EPL Ga and Ga/Gb but
depends on combining types of protection already described in other parts of the IEC 60079
series.

“wan

The responsibility of initially demonstrating the need to design for special protection “s” and
establishing the criteria for verification lies with the manufacturer. The specification defines

1 Figures in square brackets refer to the Bibliography.
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the safety concepts and shows how the essential safety requirements are to be achieved. It is
likely this will be done in consultation with experts in the assessment of explosion protection
techniques.

The requirements in this standard take into account:

e allowance for first, second or third party verification;

e the use of EPLs;

e the use of equipment groups for mining, gas and dust;
e alignment with existing temperature requirements;

e compatibility with the marking requirements given in IEC 60079-0.

Where requirements for a product/design concept are developed and intended for repeated
use in subsequent designs, they should be reviewed and, provided the manufacturer is
prepared to release the intellectual property, be included initially in an annex of this standard
with the intention of being removed and relocated to an appropriate place at a later time, e.g.
in an existing or new type of protection standard.

Unlike other recognized types of protection, special protection “s” may require the application
of reliability engineering tools and procedures such as failure modes and effects analysis
(FMEA), fault tree analysis (FTA) and failure modes, effects and criticality analysis (FMECA)
to identify the failure modes of the equipment being tested. This type of analysis will ensure
that the failure modes and corresponding mitigation designs are addressed by the most
appropriate testing strategies, which simulate the environment in which the equipment will be
operated, with appropriate factors of safety applied.

The probability of failure of the identified failure modes may need to be demonstrated to be of
a similar likelihood as the failures expected in recognized types of protection.

Full life cycle conditions may need to be considered and any restrictions may form part of the
mandatory directions for use of the equipment to ensure EPLs are maintained during the
operational life of the equipment.

By its very nature, assessment and testing to special protection “s” cannot be as prescriptive
as for the recognized types of protection. It is anticipated that considerable dialogue is
required between the manufacturer and an independent verifier. Additional assessment and
testing may be identified by the independent verifier to ensure the relevant EPL is achieved.

When undertaking verification, it is strongly recommended the guidance provided in this
standard is followed including:

e applying different levels of verification to match the EPL (similar in concept to the
approach given in the IEC 61508 series);
e always involving at least one independent person/organization (an independent verifier);

e not using personnel who have had any involvement in research or determining the criteria
for establishing the essential safety requirements in conjunction with the manufacturer.

Where it is intended to apply the requirements of this standard within a certification
system/scheme, the following recommendations are made:

e the requirements laid down in EN 50495 [2] for safety devices are observed;

e an assessment should be performed by independent certification bodies (as the
independent verifier) according to the requirements in this standard before issuing a
certificate of conformity;

e a certification body performing an assessment for equipment not covered by recognized
types of protection should have demonstrated expertise in the field under question.
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The need for a standard to address special protection “s” can be justified on the basis that:

provision has been in IEC 60079-0 for many years with reference Ex “s” in a note in the
marking requirements or elsewhere. This reference goes back to IEC standards that pre-
date 1957;

there have been standards used on a national basis for many years for certification to
special protection “s”. Examples are SFA 3009 in the UK and AS/NZS 1826 in Australia
and New Zealand,;

it is necessary to have an international approach that is consistent;

there is an identified need and has been a request for a special protection “s” standard
from IECEXx.

Support for the approach in the standard:

the approach draws on the experience of the use of verifiers already in other IEC
standards.
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EXPLOSIVE ATMOSPHERES -

Part 33: Equipment protection by special protection “s”

1 Scope

This part of IEC 60079 gives the specific methodology for the assessment and testing, and
requirements for marking of electrical equipment, parts of electrical equipment and Ex
components with special protection “s”.

This part of IEC 60079 applies to

e electrical equipment employing a method of protection not covered by any existing
standard in the IEC 60079 series,

e electrical equipment employing one or more recognized types of protection where the
design and construction is not fully compliant with the standard for the type of protection,

e electrical equipment where the intended use is outside the parameters of the scope of the
standard for the type of protection.

This part of IEC 60079 is not intended for equipment that is covered by the scope of other
I[EC 60079 equipment standards unless

e it is clearly demonstrated that compliance with the type of protection is not feasible, and
e additional measures are applied to establish an equivalent equipment protection level.

“wan

This part of IEC 60079 for special protection “s” is applicable to Group I, Group Il and
Group Ill and for equipment protection levels Ma, Mb, Ga, Gb, Gc, Da, Db and Dc, as defined
in IEC 60079-0.

Certain specific guidance for assessment and testing are provided in the annexes to this
standard.

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 shall take precedence.

NOTE 1 This standard may be used where equipment requires a higher EPL than the underlying protection
techniques provide. Additional control measures or additional design and test requirements would be applied.

NOTE 2 Parts of equipment that can be designed and tested to standardized techniques should be so designed.
Only those parts where conformance with essential safety requirements is achieved through alternative controls
should be considered for special protection “s”. Equipment similar in attributes and performance to other equipment
within a particular type of protection should be reviewed first to that method of protection prior to being considered
for the use of Ex "s”. Some parts of IEC 60079 allow a degree of variance from the equipment requirements and
where determined to be close enough by independent verifiers, then it is preferable to prescribe to the original type
of protection.

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 (all parts), Explosive atmospheres



