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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTEGRATION OF INTERNAL ARC-FAULT MITIGATION SYSTEMS IN
POWER SWITCHGEAR AND CONTROLGEAR ASSEMBLIES
(PSC-ASSEMBLIES) ACCORDING TO IEC 61439-2

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 prumote
international co-operation on all questions concerning standardization in the electrical and electronic t.>lds. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specificciony,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to s ".EC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Com itte. inte.2asted
in the subject dealt with may participate in this preparatory work. International, governmestal ciid non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collabo: ~tes closely
with the International Organization for Standardization (ISO) in accordance with conditins determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as p.ssible an international
consensus of opinion on the relevant subjects since each technical committee I >s re resentation from all
interested IEC National Committees.

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

4) In order to promote international uniformity, IEC National Comm tteec undertake to apply IEC Publications
transparently to the maximum extent possible in their natior2l a4 regional publications. Any divergence
between any IEC Publication and the corresponding national «~ regonal 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 rniarks of conformity. IEC is not responsible for any
services carried out by independent certification badies.

6) All users should ensure that they have the lates ~diion of this publication.

7) No liability shall attach to IEC or its directors, =1 ployees, servants or agents including individual experts and
members of its technical committees and (E( National Committees for any personal injury, property damage or
other damage of any nature whatsoevei “wh :ther direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicaticn, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Norr._tive .= ferences cited in this publication. Use of the referenced publications is
indispensable for the correct 1puiication of this publication.

9) Attention is drawn to the »ossiuiity that some of the elements of this IEC Publication may be the subject of
patent rights. IEC sha!"~ot » = held responsible for identifying any or all such patent rights.

The main task of =2 technical committees is to prepare International Standards. In
exceptional circamstances, a technical committee may propose the publication of a Technical
Specification . ther.

e the cequired support cannot be obtained for the publication of an International Standard,
d~asp te repeated efforts, or

1.2 sunject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 63107, which is a technical specification, has been prepared by subcommittee 121B:
Low-voltage switchgear and controlgear assemblies, of IEC technical committee 121:
Switchgear and controlgear and their assemblies for low-voltage.
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The text of this technical specification is based on the following documents:

DTS Report on voting
121B/89/DTS 121B/97/RVDTS

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

This technical specification is to be read in conjunction with IEC 61439-1 and IEC 61439-2.
The provisions of IEC 61439-1 and IEC 61439-2 are applicable to this document where they
are specifically cited. When this document states "addition", "modification" or "replacer:ent",
the relevant text in IEC 61439-1 and IEC 61439-2 is to be adapted accordingly.

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 unchangeu until the
stability date indicated on the IEC web site 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.

IMPORTANT - The 'colour inside’' logo on the ~cve. page of this publication indicates
that it contains colours which are consilercd to be useful for the correct
understanding of its contents. Users should tnerefore print this document using a
colour printer.
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INTRODUCTION

Internal arc-fault mitigation systems (IAMS) denote systems that consist of an internal arc-
fault control device (IACD) and an internal arc-fault reduction device (IARD).

An IACD and an IARD can be combined and designed in one device.

An IACD uses the effects of an arc, e.g. light, gas pressure, change of current and/or voltage
to detect an arc inside the power switchgear and controlgear assembly (PSC-assembly) to
generate a trigger signal for an associated IARD.

An IARD reduces the arc energy below the level which would be released if an IARD v:as ~ot
present and the fault would be interrupted by the conventional short-circuit protective dcvicc
(SCPD).

The operation of IARDs can be achieved by various methods, individually or in ccmbination
including, but not limited to, the following examples:
a) by interruption using an upstream SCPD triggered by an IACD;

b) by parallel connection of a low-impedance current path by using'cn a2 quenching device
(AQD) for commutation of current to this parallel path. The oerition of an upstream
SCPD is also required to interrupt the short-circuit current. caused by the AQD before it
exceeds its current carrying capabilities;

¢) by introducing a defined impedance in series with the arc-fault circuit by using an internal
arc-fault limiting device (IALD). An upstream SCPD ma b¢ required to extinguish the arc.

The most commonly used techniques are described-unc=r a) and b) above.

The purpose of this document is:

— to define the specific requirements (.x "he correct integration of the IAMS into PSC-
assemblies which shall be fulfilled by th> original manufacturer of the assembly.

— to provide the necessary requirer.ent¢ in order to verify the correct operation of the IAMS.

— to provide the user with de‘aii.. of the different options that can be considered when
requiring IAMS within a PE<-assembly.

— to provide guidance to h< eriginal manufacturer of PSC-assemblies on the constructional
requirements needir« pa.*iCular attention when incorporating the IAMS.

For the safe and« elichle operation of the IAMS, the proper operation of the IARD in
conjunction with the 2icompanying IACD is crucial. It is assumed, that passing all tests
detailed in this ('ocument will verify the correct functioning of the entire system (combination
and integiatio» of (he respective devices).

This do:ument defines tests to verify there will be no unintentional operation of the IAMS
wiicii =0 1ld be caused by e.g. switching operation of built-in components.

It 1o important to consider the behaviour of the complete system when an internal arc occurs
ih.mediately after the assembly is energised.

Additionally, external influences in surrounding environment, e.g. sources of light, have to be
considered.

The aim of the integration of the IAMS into PSC-assemblies is to reduce the released energy
in case of an internal arc-fault by using the activation of an IARD in order to:

— reduce the damage to PSC-assemblies;
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— improve the suitability of PSC-assemblies for further service after an internal arc-fault;
— improve the ability of PSC-assemblies to reduce the risk of injury to personnel;

The protection offered by an IAMS has some limitations. These are described in this
document in the term "IAMS protected area" (verified within specific ranges of values for the
rated operational voltage and the prospective short-circuit current) for the correct functioning
of the IAMS.

IEC TR 61641 provides guidance for testing of PSC-assemblies with an integrated IAMS
under conditions of arcing in air due to an internal fault and addresses personnel safety and
damage to the PSC-assembly. Subclause 10.101.4 of this document (Verification of an IAME
in PSC-assemblies by test) is intended to be used in conjunction with IEC TR 61641.
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INTEGRATION OF INTERNAL ARC-FAULT MITIGATION SYSTEMS IN
POWER SWITCHGEAR AND CONTROLGEAR ASSEMBLIES
(PSC-ASSEMBLIES) ACCORDING TO IEC 61439-2

1 Scope

This document states requirements for integration and testing of IAMS in low-voltage
switchgear and controlgear assemblies — power switchgear and controlgear assenhlies
according to IEC 61439-1 and IEC 61439-2 (PSC-assemblies) to demonstrate their ~ori~ct
operation.

This document does not address personnel safety or damage to the PSC-asse.bly.-"rhese
requirements are dealt with in [IEC TR 61641 (see also 10.10.1).

NOTE This document can be used as a reference for other types of assemblies in th> IEC " 1439 series, but
adaptation of the test procedures and acceptance criteria can apply taking into accoun* the ~oecif cs of such other
assemblies or products.

IAMS consist of IACDs and IARDs complying with their relevant prodJict standard (e.g. optical
based IACDs in accordance with IEC 60947-9-2, AQDs in accordance with IEC 60947-9-1 and
SCPD’s in accordance with IEC 60947-2). For the reliable 1t ~tion in a PSC-assembly, the
verification of correct operation of the complete system unuer biilt-in conditions is addressed.

This document applies only to enclosed PSC-ascemihlies and deals with all required
verifications needed for the integration in conjunction with IEC 61439-1 and IEC 61439-2.

The test procedure given in this document takes into consideration:

— the correct function of the IAMS within ‘ria ®SC-assembly;
— the prevention of unintended operauvsn oi the IAMS within the PSC-assembly;
— the functioning behaviour of thu. syc*cm immediately after the assembly is energised.

Different tests under more sevcore conditions (e.g. doors in open position) can be performed
with an agreement betweer tke user and the original manufacturer of the PSC-assembly.

This document does-~ot Rupersede any individual product standard. Individual devices are
required to comply ©ith ‘heir relevant standard.

This documert aces not apply to integration of arc fault detection devices (AFDD) according
to IEC 62606.

The _informative Annex Il gives guidance on particular constructional requirements for
incorpoircion of IAMS within a PSC-assembly.

The informative Annex HH gives guidance for the user of PSC-assemblies about the criteria to
be considered when specifying a PSC-assembly with an integrated IAMS.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements 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.
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