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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
FIRE RISK ANALYSIS AND RISK REDUCTION MEASURES

FOREWORD

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 piamote
international co-operation on all questions concerning standardization in the electrical and electronic felds To
this end and in addition to other activities, IEC publishes International Standards, Technical Specific tior. .
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as 'EC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Comriittc = int. rested
in the subject dealt with may participate in this preparatory work. International, governm atal ard non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collabc-ates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as | assibic an international
consensus of opinion on the relevant subjects since each technical committee 'as r nres ntation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use an  are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure tha. tiie technical content of IEC
Publications is accurate, IEC cannot be held responsible for the <vay in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Comm ttees u.adertake to apply IEC Publications
transparently to the maximum extent possible in their national (ad ' egional publications. Any divergence
between any IEC Publication and the corresponding nationai ar reional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity Ind~pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC .227«s of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest ea tion"uf this publication.

7) No liability shall attach to IEC or its directoic. e npiuyees, servants or agents including individual experts and
members of its technical committees and '=C Natl onal Committees for any personal injury, property damage or
other damage of any nature whatsceve whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicat.on, 2¢ of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative.r ferences cited in this publication. Use of the referenced publications is
indispensable for the correct /ipp'.cation of this publication.

9) Attention is drawn to the HYoss :iticy that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not ~e held responsible for identifying any or all such patent rights.

The main task of IEC ‘=chnical committees is to prepare International Standards. However, a
technical cominii‘ee may propose the publication of a technical report when it has collected
data of a diffe.=2nt kind from that which is normally published as an International Standard, for
example "sta'e of the art".

IEC 11753054, which is a technical report, has been prepared by subcommittee 121A:
1 Ow- oltarje switchgear and controlgear, of IEC technical committee 121: Switchgear and
coitrolgear and their assemblies for low voltage.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
121A/115/DTR 121A/155/RVDTR

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover page of this , ubiication indicates
that it contains colours which are considered to be ucefr.l for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

As fire-ignition hazards are inherent with electricity, installation rules and product standards
for electrical equipment are aimed at providing risk reduction measures and minimizing
residual risk without compromising product safety and function.

Residual risk of low-voltage switchgear and controlgear compliant with IEC 60947 relevant
publications is generally low and, when selected, installed and used according to
manufacturer instruction and installation rules, do not ignite fire in normal operation or
reasonably foreseeable fault conditions.

This document, in accordance to ISO/IEC Guide 51 and IEC Guide 116, describes the fire risk
analysis of electrical equipment and risk reduction measures in IEC 60947 reixvant
publications. While intended to apply specifically to low voltage switchgear and controizea.; it
is suggested that other product committees may find this information useful.

The fire hazards, namely the flame ignition mechanisms, relevant for low-voi age switchgear
and controlgear are reviewed and discussed. The related risk reduction mec=u-es included in
IEC 60947 relevant publications are subsequently reported for each of thos= mechanisms.

These measures are based on a system approach, not limitea to onstruction materials
requirements and include design rules and type testing to ensure (guipment do not cause
fires in normal operation or due to reasonably foreseeable fcult * conditions.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
FIRE RISK ANALYSIS AND RISK REDUCTION MEASURES

1 Scope

This document applies to the fire risk analysis of low-voltage switchgear and controlgear
(hereinafter referred to as "equipment") referring to the IEC 60947 relevant publications
where the following applies:

— only the case where a fire originates (typically under fault or misuse conditions) with.n tr.»
equipment;

— only equipment installed in normal environments. Hazardous environments, fc = exomple in
presence of combustible materials, is not to be considered,;

— only the case of products selected, installed and used according to.tho manufacturer
instructions and installation rules.

In addition, the following cases are not considered:

faults addressed by IEC TR 61641;

risks due to smoke emissions;

double faults, i.e. multiple phenomenon, potentially cornbinec.
2 Normative references

The following documents are referred to in the tex: in such a way that some or all of their
content constitutes requirements of this dacument. For dated references, only the edition
cited applies. For undated references, the !atost edition of the referenced document (including
any amendments) applies.

IEC Guide 116:2010, Guidelines for sofocy related risk assessment and risk reduction for low
voltage equipment

IEC 60695-1-10:2015, Firc “iazard testing — Guidance for assessing the fire hazard of
electrotechnical producis — Ccneral guidelines

IEC 60947-1:2007, Low-soltage switchgear and controlgear — Part 1: General rules
IEC 60947-1:2007/AM1:2010
IEC 60947-1:“007/AMD2:2014

IEC 60947-2, _ow-voltage switchgear and controlgear — Part 2: Circuit-breakers

IEC 5094 '-3, Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors,
svitchdisconnectors and fuse-combination units

IEC 60947-5-1, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices
and switching elements — Electromechanical control circuit devices

IEC 60947-6-1, Low-voltage switchgear and controlgear — Part 6-1: Multiple function
equipment — Transfer switching equipment

IEC 60947-7-1:2009, Low-voltage switchgear and controlgear — Part 7-1: Ancillary
equipment — Terminal blocks for copper conductors
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