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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 4-1: Contactors and motor-starters —
Electromechanical contactors and motor-starters

FOREWORD

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.

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 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 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 corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent 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 bodies.

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.

This consolidated version of IEC 60947-4-1 consists of the third edition (2009)
[documents 17B/1674/FDIS and 17B/1677/RVD] and its amendment 1 (2012) [documents
17B/1769/FDIS and 17B/1780/RVD]. It bears the edition number 3.1.

The technical content is therefore identical to the base edition and its amendment and
has been prepared for user convenience. A vertical line in the margin shows where the
base publication has been modified by amendment 1. Additions and deletions are
displayed in red, with deletions being struck through.

This is a preview. Click here to purchase the full publication.
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International Standard IEC 60947-4-1 has been prepared by subcommittee 17B: Low-voltage
switchgear and controlgear, of IEC technical committee 17: Switchgear and controlgear.

This edition includes the following significant technical changes with respect to the previous
edition (2000) and its Amendments 1 (2002) and 2 (2005):

e deletion of the test at —5°C and +20 °C for thermal overload relays that are not
compensated for ambient air temperature;
e addition of conditions of the tests according to Annex Q of IEC 60947-1;

e EMC tests: clarification of acceptance criteria and alignment with IEC 60947-1 for fast
transient severity level,;

e Annex B, test for lcd: modification of the duration of the dielectric test voltage from 5 s to
60 s;

e Annex B, electrical durability: improvement of the statistical aspects;

e Annex H: clarification and introduction of new extended functions within electronic
overload relays;

e Annex K, procedure to determine data for electromechanical contactors used in functional
safety applications: creation of this new annex.

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

A list of all parts of the IEC 60947 series can be found, under the general title Low-voltage
switchgear and controlgear, on the IEC website.

This standard shall be read in conjunction with IEC 60947-1, Low voltage switchgear and
controlgear — Part 1: General rules. The provisions of the general rules are applicable to this
standard, where specifically called for.

The committee has decided that the contents of the base publication and its amendments 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,

e withdrawn,

* replaced by a revised edition, or

¢ amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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https://www.normsplash.com/IEC/917192874/IEC-60947-4-1?src=spdf

-8- 60947-4-1 © IEC:2009+A1:2012

INTRODUCTION
(to amendment 1)

This amendment includes the following significant technical changes with respect to the
previous edition 3 (2009):

introduction of the motor management starter;

definitions and measurement method of the power consumption of the control circuit
during holding and pick-up operations;

measurement method of the pole impedance;
requirements for screwless terminals;
performance requirements for latched contactors;
alignments to Amendment 1 of IEC 60947-1:2007;

harmonisation with IEC 60947-2 of the operation tests of under-voltage relays and shunt
releases;

short-circuit tests harmonisation with North America;

test requirements for utilisation AC-6b capacitor load;
polarity for DC contactors;

dielectric test method in presence of built-in varistor;

addition of an extended function for electronic overload relay: control functions.

This is a preview. Click here to purchase the full publication.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 4-1: Contactors and motor-starters —
Electromechanical contactors and motor-starters

1 Scope and object

1.1 Scope

This part of IEC 60947 applies to the types of equipment listed in 1.1.1 and 1.1.2 whose main
contacts are intended to be connected to circuits the rated voltage of which does not exceed
1000V a.c.or 1500Vd.c.

Starters and/or contactors dealt with in this standard are not normally designed to interrupt
short-circuit currents. Therefore, suitable short-circuit protection (see 9.3.4) forms part of the
installation but not necessarily of the contactor or the starter.

In this context, this standard gives requirements for:

— contactors associated with overload and/or short-circuit protective devices;

— starters associated with separate short-circuit protective devices and/or with separate
short-circuit and integrated overload protective devices;

— contactors or starters combined, under specified conditions, with their own short-circuit
protective devices. Such combinations, e.g. combination starters or protected starters are
rated as units.

For circuit-breakers and fuse-combination units used as short-circuit protective devices in
combination starters and in protected starters, the requirements of IEC 60947-2 and
IEC 60947-3 respectively apply.

Equipment covered by this standard is as follows.

1.1.1 AC and DC contactors

AC and DC contactors intended for closing and opening electric circuits and, if combined with
suitable relays (see 1.1.2), for protecting these circuits against operating overloads which
may occur therein.

NOTE For contactors combined with suitable relays and which are intended to provide short-circuit protection, the
relevant conditions specified for circuit-breakers (IEC 60947-2) additionally apply.

This standard applies also to the actuators of contactor relays and to the contacts dedicated
exclusively to the coil circuit of a contactor.

Contactors or starters with an electronically controlled electromagnet are also covered by this
standard.

1.1.2 AC motor-starters

AC motor-starters (including motor management starter) intended to start and accelerate
motors to normal speed, to ensure continuous operation of motors, to switch off the supply
from the motor and to provide means for the protection of motors and associated circuits
against operating overloads.
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