IEC/TR 61912-1:2007

IEC IEC/TR 61912-1

Edition 1.0 2007-08

TECHNICAL
REPORT

RAPPORT
TECHNIQUE

Low-voltage switchgedr and caritrolgear~ Dvéfcurrent protective devices —

Part 1: Application of Sh°'t's°€2i’ﬁif;l'§t1i- s iteh ai)

Appareillage a basse tension — Di 36%59 O&rotection contre les surintensités —

Partie 1: Application des caracter s de court-circuit .
99694¢e2a2517/iec-tr-61912-1-2007




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

= Catalogue of IEC publications: www.ie¢.ch/searchpub

The IEC on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,...).
It also gives information on projects, withdrawnand replaced publications.

® |EC Just Published: www.iec.ch/online "news/justpub

Stay up to date on all new IEC publications. Just Published details twice a month all new publications released. Available
on-line and also by email.

" Electropedia: www.electropedia:otg

The world's leading online dictionary of electronic-and-electrical terms containing more than 20 000 terms and definitions
in English and French, with equivalent terms in additional languages. Also known as the International Electrotechnical
Vocabulary online.

= Customer Service Centre: www.iec.ch/webstore/custserv

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service
Centre FAQ or contact us:

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 03 00

A propos de la CEI

La Commission Electrotechnique Internationale (CEIl) est la premiére organisation mondiale qui élabore et publie des
normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications CEI
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online _news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00




IEC IEC/TR 61912-1

Edition 1.0 2007-08

TECHNICAL
REPORT

RAPPORT
TECHNIQUE

Low-voltage SWitCi'l’Fdﬂ aSEMWBBJ&MIEWcﬁve devices —
Part 1: Application of shor(-sct'ﬁ:ﬁiﬂrﬁm.iteh.ai)

Appareillage a basse tension — Dispositifs de protection contre les surintensités —

Partie 1: Application des caracteéristiques de court-circuit, o2,
99694e2a2517/iec-tr-61912-1-2007

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE S
CODE PRIX

ICS 29.130 ISBN 2-8318-9273-2



-2- TR 61912-1 © |IEC:2007

CONTENTS
O L L @ 1 I PP 4
LN 75 1 L@ N 1 ] 6
S o oY o = Y 7
2 NOIMaAtiVe FEfEIENCES . o 7
3 Alphabetical list of definitions and characteristics ... 8
4  Principle of application — Installation ..o 9
5 Characteristics — Low-voltage assemblies (switchboard, distribution board, etc.).............. 9
6 Characteristics — SWItChing deViCes ... ..o 10
&t I 7= o 11 = S 10
6.2 Switching devices — Self-protection against short-circuit....................... 10
6.3 Switching devices — Application as SCPD........c..ccoiiiiiiiii e 11
6.3.1 Fuse-combination units and fuses as SCPD ... 11
6.3.2 Circuit-breakers to IEC 60947-2 as SCPD .......ccooiiiiiiiiiiiiii e, 11
6.3.3 Control and protective switching devices (CPS) according to
[EC B0947-6-2 @S SCPD ...ttt 12
6.3.4 Circuit-breakers according to IEC 60898-1 (MCBs) and residual
current-operated-circuit-breaker withsintegral.overcurrent protection
(RCBOs) according'to IEC/61009-1 as SCPD ...l s .l e 12
7 Examples of the practical application/of, thelproducti.characteristics...............cc.ooieiinann. 13
740 R 1= o 11 = S 13
7.2 Protection of cables........ .. il R L0 2ok 2007 e e e eeeeeetee e e e e e e e e e e e e e e e eenes 13
7.3  Short-circuitsprotection-for/L\:'assemblies:i.. /.. 2674:-83at442a-983-. oo 13
7.3.1 Switchgear and’controlgear‘assemblies (switchboard/motor-control
(o2 01 =T (1Y [ O O TR 13
7.3.2 Busbar trunking systems (BTS) ..o 13
7.4  Short-circuit protection for contactors and starters ... 14
T4 GENEIAI e 14
7.4.2 Protected switching device and protected starter............cc.cooiiiiii, 14
7.4.3 Control and protective switching device (CPS) according to
IEC B0947-6-2 ..ottt 15

7.5 Short-circuit protection using circuit-breakers for household and similar
installations according to IEC 60898-1 (usually known as MCBs) and residual
current operated circuit-breakers with integral overcurrent protection
(RCBOs) according to IEC B1009-1 ... oottt e e 15

Annex A (informative) Interpolation of the suitability of an alternative SCPD for the

protection of contactors and starters (substitution)...............cooiiii 21
Bl OG AP Y e 22
Figure 1 — Example of the 12t Characteristic Of @ fUSE ..........ooveveeeeeeeeeeeeee e 17
Figure 2 — Example of the 12t characteristic of @ CirCUIt-Dreaker ........c.ocvveveeeeeeeeeeeeeeeeeree, 17
Figure 3 — Example of SCPDs in combination .........c.ocooiiiiii e 18
Figure 4 — Example of the derivation of a conditional rating from type-test parameters ......... 19

Figure 5a — Co-ordination of a motor-starter with a fuse..............ccooeiii . 20



TR 61912-1 © |IEC:2007 -3-

Figure 5b — Co-ordination of a motor-starter with circuit-breaker.................cocoo,
Figure 5 — lllustration of co-ordination between motor-starter and SCPD...............ccccceeeennn.

Table 1 — Ratio k between service short-circuit capacity (/cg) and rated short-circuit
capacity (/gpy) for an MCB according to IEC 60898-1..........ccccoiiiiiiiiii

Table 2 — Value of the prospective test current according to the rated operational
current



—4 - TR 61912-1 © |IEC:2007

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
OVERCURRENT PROTECTIVE DEVICES -

Part 1: Application of short-circuit ratings

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 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.

2) 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.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that serse." While @Il reasonableyeffortsy are, made ito ensurelthat jthe 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.

4) In order to promote international uniformity, 1EC 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 corresponding national or.regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking procedure to, indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with-an1EC Publication:

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

7) 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.

8) 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.

9) 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.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC 61912-1, which is a technical report, has been prepared by subcommittee 17B: Low-
voltage switchgear and controlgear, of IEC technical committee 17: Switchgear and
controlgear.

This edition cancels and replaces the first edition of IEC 61912, published in 2006, and
corrigendum 1 (May 2006). The changes are only editorial.
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The text of this technical report is based on the following documents:

Enquiry draft

Report on voting

17B/1547/DTR

17B/1564/RVC

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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the parts of the IEC 61912 series, under the general title Low-voltage switchgear
and controlgear — Overcurrent protective devices, 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

Low-voltage equipment standards IEC 60947 and IEC 60439 currently include short-circuit
ratings for products and assemblies respectively, defined in terms of the ability of the
equipment to operate at a level of peak current, an r.m.s. current for a specified time and/or a
level of current conditional upon a short-circuit protective device in series. In practice the
correct application of the various short-circuit ratings needs to be fully understood by the
circuit designer to avoid leaving a circuit or equipment with inadequate short-circuit
protection. It is also useful to take full advantage of the capability of devices and systems to
avoid over-engineering, with the consequent unnecessary additional cost.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
OVERCURRENT PROTECTIVE DEVICES -

Part 1: Application of short-circuit ratings

1 Scope

This technical report, which serves as an application guide for the short-circuit ratings given in
IEC standards for low-voltage switchgear and controlgear and assemblies, summarises the
definitions of the ratings and provides examples of their application.

NOTE This document does not concern itself with household (domestic) installations.
2 Normative references

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.

IEC 60255 (all parts), Electrical.relays
IEC 60269-1, Low-voltage fuses &< Part)1. General, requirements
IEC 60364 (all parts), Low-voltage electrical installations

IEC 60439-1, Low-voltage switchgear-and!controlgéar-assemblies — Part 1: Type-tested and
partially type-tested assemblies

IEC 60439-2, Low-voltage switchgear and controlgear assemblies — Part 2: Particular
requirements for busbar trunking systems (busways)

IEC 60898-1, Electrical accessories — Circuit-breakers for overcurrent protection for
household and similar installations — Part 1: Circuit-breakers for a.c. operation

IEC 60947-1, Low-voltage switchgear and controlgear — Part 1: General rules
IEC 60947-2, Low-voltage switchgear and controlgear — Part 2: Circuit-breakers

IEC 60947-3, Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors,
switch-disconnectors and fuse-combination units

IEC 60947-4-1, Low-voltage switchgear and controlgear — Part 4-1: Contactors and motor-
starters — Electromechanical contactors and motor-starters

IEC 60947-6-2, Low-voltage switchgear and controlgear — Part 6-2: Multiple function
equipment — Control and protective switching devices (or equipment) (CPS)

IEC 61009-1, Residual current operated circuit-breakers with integral overcurrent protection
for household and similar uses (RCBOs) — Part 1: General rules
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3 Alphabetical list of definitions and characteristics

Clause
B
Breaking capacity of a fuse-link .........cc.cooiiiiii 6.3.1
C
Circuit-breaker according to IEC 60898-1 ... ..o 6.2 b) ii)
Circuit-breaker according t0 IEC B60947-2 ... ... 6.2 b) ii)
Conditional short-circuit rating (back-up protection) ...........ccoocoviiiiiiiii, 4
Control and protective switching device (CPS) according to IEC 60947-6-2 .............. 6.2 b) iv)
Cut-off current of a circuit-breaker according to IEC 60947-2...........coiiiiiiiiiiinaan... 6.3.2
Cut-off current of @ fUSE-liNK ......cciiiii e 6.3.1
F
Fuse-combination unit to IEC 60947-3 ... . e 6.2 b) i)
@)

Operating /2t (Joule integral) of a circuit-breaker according to IEC 60947-2 .............. 6.3.2
Operating /2t (Joule integral) of @ fuSe-liNK.............ooooiiiiiiiiiie e 6.3.1
P
Peak short-circuit current lp ...................................................................................... 4
Prospective (available) short-circuit current ICp ......................................................... 4
Protected starter according to IEC 6094741 L e i e S 6.2 b) iii)
Protected switching device according to IEC 60947-4-1 .......cccooiiiiiiiiiiiiiiiiieieieeees 6.2 b) iii)
R
Rated conditional short-circuit current Iq of a contactor or motor starter.................... 7.4.2
Rated conditional short-circuit current /. of a circuit of an assembly ........................ 5
Rated peak withstand current lpk of a circuit of an assembly ... 5
Rated service short-circuit breaking capacity /¢ of a circuit-breaker according to IEC 60947-2
Rated short-circuit breaking capacity I, of @a CPS ..., 6.3.3
Rated short-circuit capacity /, of a circuit-breaker according to IEC 60898-1 and of a residual

current operated circuit-breaker with integral overcurrent protection (RCBO) .....

according to IEC B1009-T .. ... i 6.3.4
Rated short-circuit making capacity /., of a circuit-breaker according to IEC 60947-2
Rated short-time withstand current /,, of a circuit of an assembly ............................ 5
Rated short-time withstand current /,, of a circuit-breaker according to IEC 60947-2 6.3.2
Rated ultimate short-circuit breaking capacity /., of a circuit-breaker according to IEC 60947-
OO PP PPPTSPPI 6.3.2
Residual current operated circuit-breaker with integral overcurrent protection (RCBO)

according t0 IEC BT1009-1 ... i 6.2 b) ii)

S

Service short-circuit capacity /., of a circuit-breaker according to IEC 60898-1 and of a

FESTIAUAND ..o e

current operated circuit-breaker with integral overcurrent protection (RCBO) ......

according to IEC B1009-1 ... i 7.5
Short-circuit protective device (SCPD) .....c.viiiiiii 4
Steady-state short-circuit current /i ............o.o 4
Symmetrical short-circuit breaking current /... 4

6.3.2

6.3.2
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4 Principle of application — Installation

In order to ensure the capability of equipment under short-circuit conditions, the circuit
designer shall firstly have available the value of the prospective fault level at the point of
installation of each item of equipment. This is produced by a system protection study. Short-
circuit parameters are defined in terms that include the following:

e prospective (available) short-circuit current /.
current that would flow if the short-circuit were replaced by an ideal connection of
negligible impedance without any change of the supply

e peak short-circuit current /
maximum possible instantaneous value of the prospective (available) short-circuit current

e symmetrical short-circuit breaking current /,,
r.m.s. value of an integral cycle of the symmetrical a.c. component of the prospective
(available) short-circuit current at the instant of contact separation of the first pole of a
switching device

e steady-state short-circuit current /,
r.m.s. value of the prospective short-circuit current which remains, after the decay of the
transient phenomena:
— unlimited
— limited by an SCPD (short-circuit protective device)

Additional useful definitions

e short-circuit protective device(SCPD)
device intended to protect a circuit or part of a circuit against short-circuit currents by
interrupting them

e conditional short-circuit rating (back-up protection)
short-circuit rating, of a device or an assembly, dependent on an SCPD connected in
series with the device or assembly

5 Characteristics — Low-voltage assemblies (switchboard, distribution
board, etc.)

An assembly will have a short-circuit rating assigned by the manufacturer specified as the
maximum permissible prospective short-circuit current, defined in terms of current and time,
at the point of connection to the incoming terminals. The short-circuit rating of the assembly
should be equal to or exceed the maximum prospective short-circuit current at the point of
connection to the system. The assembly manufacturer is responsible for ensuring the
capability of the equipment between the incoming and outgoing terminals of the assembly
(incoming and outgoing devices, busbars, connections, etc.). The short-circuit rating will have
been determined by the manufacturer, in accordance with the applicable part of the
IEC 60439 series.

The terminology to define the short-circuit rating of an assembly is given in the standard as
follows:

¢ rated short-time withstand current I, (of a circuit of an assembly)
Summarised as: r.m.s value of short-time current that a circuit of an assembly can carry
without damage under specified test conditions, defined in terms of a current and time,
e.g. 20 kA, 0,2 s.
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rated peak withstand current [, (of a circuit of an assembly)
Summarised as: value of peak current that a circuit can withstand satisfactorily under
specified test conditions.

rated conditional short-circuit current /. (of a circuit of an assembly)

Summarised as: r.m.s. value of prospective short-circuit current that a circuit, protected by
a specified short-circuit protective device (SCPD), can withstand satisfactorily for the
operating time of that device, under specified test conditions.

NOTE The short-circuit protective device may form an integral part of the assembly or may be a separate
unit.

An assembly may be assigned a value of /.. alone.

An assembly may be assigned values of I, and /; (but cannot be assigned a value of /,, or
I, alone).
pk

An assembly may be assigned values of /., /o and /.

An assembly may be assigned different values of /. for different circuit protective devices
and/or system voltages.

An assembly may be assigned different values of [, for different short-time periods e.g.
0,2s,0,5s,1s.

6

6.1

Characteristics — Switching devices

General

In terms of short-circtit’capability, switching devices shall ‘be‘considered in respect of their
function in the particular application. A”switching”device~is’ considered in two respects, self-
protection and use as a short-circuit protective device (SCPD) where applicable.

6.2

Switching devices — Self-protection against short-circuit

The following cases are considered:

a)

Load and overload switching alone, without any short-circuit switching capability.

In this case the switching device will be short-circuit rated on a similar basis to a circuit of
an assembly (see Clause 5), with a rating of /., and/or a conditional short-circuit rating,
but will in addition have a rated short-circuit making capacity /.

Load, overload and short-circuit switching capability:

i) Fuse-combination units according to IEC 60947-3 — a fuse-combination unit is normally
self-protecting up to the breaking capacity of the fuse. In this case the short-circuit
breaking function is provided by the integral fuses and the switching device will have a
conditional short-circuit rating.

ii) Circuit-breakers according to IEC 60947-2, circuit-breakers according to IEC 60898-1
and residual current operated circuit-breakers with integral overcurrent protection
(RCBOs) according to IEC 61009-1 — the device will be self-protecting up to its
breaking capacity rating (see 6.3.2). At fault levels above the breaking capacity rating,
a circuit-breaker may be capable of operating with “back-up” protection by an SCPD
(this is in effect a conditional rating, but the term is not generally used in this context).

iii) Protected switching devices and protected starters according to IEC 60947-4-1 — a
contactor, semiconductor controller or a motor-starter, including overload protection, a
manual switching device and an SCPD rated as a unit. These devices have a rated
conditional short-circuit current ICI and are self-protecting up to this level.
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iv) Control and protective switching devices (CPS) according to IEC 60947-6-2 — a
switching device (or equipment) capable of operation other than by hand, but with or
without local manual operating means. A CPS is capable of making, carrying and
breaking currents under normal conditions, including specified operating overload
conditions and of making, carrying for a specified time and breaking currents under
specified abnormal conditions such as those of short-circuits. A CPS has a rated
service short-circuit breaking capacity and is self-protecting up to this level.

6.3 Switching devices — Application as SCPD
6.3.1 Fuse-combination units and fuses as SCPD

Since the short-circuit breaking function in fuse-combination units is provided by the fuses, it
is the fuse characteristics that are considered. These are given in IEC 60269-1 as follows:

e breaking capacity of a fuse-link
Summarised as: value (for a.c. the r.m.s. value of the a.c. component) of prospective
current that a fuse-link is capable of breaking at a stated voltage under prescribed
conditions of use.

e cut-off current of a fuse-link
Summarised as: maximum instantaneous value reached by the current during the breaking
operation of a fuse-link when it operates to prevent the current reaching the prospective
peak.

e operating /2t (Joule integral) of\a/fuseé-link
Summarised as: integral of the square of the current over the operating time of the fuse-
link under short-circuit conditions:

Sometimes referred to as “let-through energy”. When expressed in A2s gives the energy
dissipated per ohm and thus represents‘the’thermal’effect on the circuit.

See Figure 1: Example of the [2t.characteristic of a fuse,

6.3.2 Circuit-breakers according to IEC 60947-2 as SCPD

The short-circuit breaking function is provided by the circuit-breaker itself and the following
characteristics should be considered.

Moulded-case circuit-breakers (MCCBs) and air circuit-breakers (ACBs) are rated according
to IEC 60947-2 as follows:

e rated short-circuit making capacity /,,
Summarised as: maximum peak prospective current that the circuit-breaker can make
satisfactorily.

e rated ultimate short-circuit breaking capacity /.,
Summarised as: r.m.s prospective current that the circuit-breaker is capable of breaking at
a specified voltage, under defined test conditions which include one break operation and
one make/break operation.

The I, rating of a circuit-breaker should be equal to or exceed the prospective (available)
short-circuit current at the point of installation. The exception being where the circuit-
breaker is itself protected by another SCPD, the combination being rated for a higher
short-circuit current.

See Figure 3: Example of SCPDs in combination.

¢ rated service short-circuit breaking capacity /g
Summarised as: r.m.s prospective current that the circuit-breaker is capable of breaking at
a specified voltage, under defined test conditions which include one break operation and
two make/break operations.
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