INTERNATIONAL IEC
STANDARD 60470

Second edition
1999-10

Contacteurs
et démarreu

Reference number
IEC 60470:1999(E)



https://standards.iteh.ai/catalog/standards/iec/ee44e0ce-4ef5-40e1-b000-b0e5052b0773/iec-60470-1999

Numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series.

Consolidated publications

Consolidated versions of some IEC publications including amendments are
available. For example, edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the
base publication, the base publication incorporating amendment 1 and the base
publication incorporating amendments 1 and 2.

Validity of this publication

Published yearly with reg
(On-line catalogue)*

ted periodical

referred to |EC 60050: International


https://standards.iteh.ai/catalog/standards/iec/ee44e0ce-4ef5-40e1-b000-b0e5052b0773/iec-60470-1999

INTERNATIONAL IEC
STANDARD 60470

Second edition
1999-10

Contacteurs
et démarreu

U IEC 1999 O Copyright - all rights reserved

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 the publisher.

3, rue de Varembé Geneva, Switzerland

International Electrotechnical Commission
IEC web site http://www.iec.ch

Telefax: +41 22 919 0300 e-mail: inmail@iec.ch
Commission Electrotechnique Internationale PRICE CODE XC
International Electrotechnical Commission
MemayHapoaHaa OnekrpotexHuueckaa Homuccua
For price, see current catalogue



https://standards.iteh.ai/catalog/standards/iec/ee44e0ce-4ef5-40e1-b000-b0e5052b0773/iec-60470-1999

—2- 60470 © IEC:1999(E)

CONTENTS
Page
L@ T AT @ ] 0 P 5
Clause
R CT=T o T=T - PP 7
1.1 SCOPE AN OB JECT ..ieeie 7
1.2 NOIMALIVE FEIEIENCES . et 9
2  Normal service conditioNS ......c.oiiiiiiiiii e o e
2.1 Special service conditionNS .........covveviiiiiiiiiece e A VT N
3 DEefiNItIONS et N D NG RN
3.1 General termsS ..o e e N NG N NG e
3.2 Assemblies of switchgear and controlgear
3.3 Parts of assemblies. ... NG N R e N e
3.4  Switching deviCes.......cooviiiiiiiiiiee,
3.5 Parts of switchgear and controlgear
3.6 Operation.......cccoeieiiiiiiiiei ek A e NG e S e

3.7 Characteristic quantities

RAtiNGS ovvieiiiii i e NG
4.1 Rated voltage (Uy) ..ccocevvvnnenns,

4.2 Rated insulation level..........{......
4.3

4.4

4.5

4.6 Rated

4.7 Rate

4.8

4.9
4.10
Desi
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
B.L0  NAMEPIALES. .. e e 34
5.11 INterloCKING EVICES ...eiii i e 35
5.12 POSItioN INAICALION ...t e 35
5.13 Degrees of protection by eNClOSUIES.......c.uiiiiiiiiiii e 35
5.14 Creepage AiSTANCES .. ..ttt et e 35


https://standards.iteh.ai/catalog/standards/iec/ee44e0ce-4ef5-40e1-b000-b0e5052b0773/iec-60470-1999

60470 © IEC:1999(E) ~-3-

Clause Page
5.15 Gas and vacuum tigNtNeSS ... ... 35
B5.16 LiQUId tIGNTNESS et 36
B5.17 Flammability..... oo e 36
5.18 Electromagnetic compatibility (EMC) .....couiiiiiiiii e 36

LT Y/ o TSI (== £ PP

B.1  GBNEIAL . e
6.2 DIBIECIIIC TESES ettt
6.3 Radio interference voltage (r.i.V.) teSt ...
6.4 Measurement of the resistance of CIrCUItS.........ccooviiiiiiiiiiiii e NG e
6.5 Temperature-rise teStS .....cccovviiiiiiiiiiiii e N NG e
6.6 Short-time withstand current and peak withstand current tes
6.7 Verification of the protection...........cccooiiiiii i N NG e D e N e e Frenes
6.8  TIghtnesS teStS....civiiiiiiiiieie e KON N o e e e e e
6.9 Electromagnetic compatibility tests (EMC) .......... /000 Ne e Xt ee e Nenee e enieneanninenas
T ROULINE 1SS ittt e e ) T N T,
7.1 Dielectric test on the main CirCUIt........ccoii /i N G e e N e e erererereraeaaeaeenas

7.2 Dielectric test on auxiliary and control ci
7.3 Measurement of the resistance of theAy
7.4 Tightness test ......oooiviicn . N NG

7.5 Design and visual checks.......\..... ¢

d—Hnotorcsta fOr SErViCe ..o, 61
ts and OFders .......coovveiiiiiiee e, 65

8 Guide to the selection of contactor$ an

............................................................................................ 66
of’'type tests for making, breaking

................................................................................... 75
............................................................................ 67
.......................................................... 68
......................................................... 69
....................................................................... 70
..................................................................... 71
Figure 6 — Representation by two parameters of a prospective TRV of a circuit ..................... 71
Figure 7 — Representation by four parameters of a prospective TRV of a circuit..................... 72

Figure 8 — Representation of the specified TRV by a two-parameter reference line
AN 8 EIAY lIN@ ..ot e 72
Figure 9 — Determination of power frequency recovery voltage ..........coooeoviiiniiiniiin i, 73

Figure 10 — Characteristics for determining take-over Current............ccoveciviiiii i, 74


https://standards.iteh.ai/catalog/standards/iec/ee44e0ce-4ef5-40e1-b000-b0e5052b0773/iec-60470-1999

4 60470 © IEC:1999(E)

Page
Table 1 — Ratings and characteristics — Rating/characteristiC ............ccocoeiviiiiiiiiiiiciee, 21
Table 2 — UtiliZation CAt@UOIIES . .cuuiiiii e ettt e e 28
Table 3 — Characteristics dependent On Starter tyPe ......vviiiiii i 33
Table 4 — Characteristics of the opening operation of overload relays when energized
Lo = 1 0T =P 39
Table 5 — Characteristics of the opening operation of three-pole thermal overload relays
when energized on tWO POIES ONIY ... 39
Table 6 — Characteristics of the opening by three-pole phase failure-sensitive thermal
overload relays when their poles are not equally energized.............cccoocoe il NG eeeeenn, 40
Table 7 — Applicable type testS ... e T N 42
Table 8 — Test copper conductors for test currents up to 800 A inClugive\. N\ ...\ D e Ngenee 44


https://standards.iteh.ai/catalog/standards/iec/ee44e0ce-4ef5-40e1-b000-b0e5052b0773/iec-60470-1999

60470 © IEC:1999(E) -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE ALTERNATING CURRENT CONTACTORS
AND CONTACTOR-BASED MOTOR-STARTERS

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of/the TEC is to promote
international co-operation on all questions concerning standardization in the electricalland ele onic fields. To

entrusted to technical committees; any IEC National Committee interested ui\the suljec dea with may

participate in this preparatory work. International, governmental and non-go liaising
with the IEC also participate in this preparation. The IEC collaborates closey wit ) Qrganization
for Standardization (ISO) in accordance with conditions determin ) / the two

organizations.

2) The formal decisions or agreements of the IEC on technical m
international consensus of opinion on the relevant subjects since-e
from all interested National Committees.

arly as possible, an
8 has representation

3) The documents produced have the form of recommendationg for fnternational use and are published in the form
of standards, technical reports or guides and they are ace y etio al Comimittees in that sense.
r

4) In order to promote international unificatio

ossme in he| atiorial and regional standards. Any

5) The IEC provides no marking procedure tq indicate its approval gnd cannot be rendered responsible for any

6) Attention is drawn to the pdassibili of this International Standard may be the subject
of patent rights. The IEC shal\not bg ifetifying any or all such patent rights.

International Standard . prepared by subcommittee 17A: High-voltage
switchgear and : wical cOmmittee 17: Switchgear and controlgear.

E with IEC 60694, second edition, published in 1996,
specified in this standard. In order to simplify the

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

FDIS Report on voting

17A/545/FDIS 17A/554/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 3.
Annex A forms an integral part of this standard.

A bilingual version of this publication may be issued at a later date.
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The committee has decided that this publication remains valid until 2011. At this date, in
accordance with the committee's decision, the publication will be

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

amended.

@%
S
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HIGH-VOLTAGE ALTERNATING CURRENT CONTACTORS
AND CONTACTOR-BASED MOTOR-STARTERS

1 General

1.1 Scope and object

This International Standard is applicable to a.c. contactors and/or contactor based motor-
starters designed for indoor installation and operation at frequencies up to cluding 60 Hz
on systems having voltages above 1 000 V but not exceeding 12 000 V.

and single-pole contactors and starters for use in single-phase sy Qnta tors and
starters for use in single-phase systems are subject to agr anufacturer
and user

Contactors and/or starters dealt with in this standar 3 deSigned to interrupt
short-circuit currents. Therefore, suitable short-circyit pfotecti 24.110.12 and note 2
below) forms part of the installation, but not nece i ctor’or the starter

— contactors or start i exspecified conditions, with their own short-circuit
protective devices. inat example combination starters (see 3.4.110.9),

are rated as yj}: S.
Contactors intended
relays, for protectjng Jainst operating overloads Wh|ch may occur therein, are
covered in this s

operation of moto o0 switch off the supply from the motor and to provide means for the
protection of motors and associated circuits against operating overloads are dealt with.

Motor-starter types included are

— direct-on-line starters;

— reversing starters;

— two-direction starters;

— reduced kVA (voltage) starters;
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— auto-transformer starters;

— rheostatic starters;

— reactor starters.

Starters, the operation of which depends on thermal electrical relays for motor protection

complying with IEC 60255-8, or motor-incorporated thermal protective devices dealt with in
IEC 60034-11, do not necessarily meet all the relevant requirements of this standard.

Overload relays for starters, including those based on solid-state technology, are covered by
this standard.

This standard does not apply to

— circuit-breaker-based motor-starters;

— single-pole operation of multi-pole contactors or starters;

— two-step auto-transformer starters designed for continuQus grat e starting
position;

— unbalanced rheostatic rotor starters, i.e. where the resi ¢ the same value

in all phases;

— equipment designed not only for starting, but 3

main circuit;

rheostatic stator starters;

witches are covered by IEC 60129.
above 1 kV and less than 52 kV are covered by IEC 60265-1.

a) the characteristics of contactors and starters and associated equipment;

b) the conditions with which contactors or starters shall comply with reference to:
1) their operation and behaviour,
2) their dielectric properties,
3) the degrees of protection provided by their enclosures, where applicable,
4) their construction,

5) for combinations, interactions between the various components, for example SCPD
co-ordination;

c) the tests intended for confirming that these conditions have been met, and the methods to
be adopted for these tests;

d) the information to be given with the equipment or in the manufacturer's literature.
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1.2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.

IEC 60034-11:1978, Rotating electrical machines — Part 11: Built-in thermal protection —
Chapter 1: Rules for protection of rotating electrical machines

IEC 60050(441):1984, International Electrotechnical Vocabulary ( ter 441:
Switchgear, controlgear and fuses

IEC 60056:1987, High-voltage alternating-current circuit-breake

IEC 60298:1990, A.C

1 kV and up to ap@Npcly
Amendment 1 ( @‘

IEC 60726:1982, Dry-type power transformers

IEC 60947-5-1:1997, Low-voltage switchgear and controlgear — Part 5: Control circuit devices
and switching elements — Section one: Electromechanical control circuit devices

IEC 61233:1994, High-voltage alternating current circuit-breakers — Inductive load switching

IEC 61812-1:1996, Specified time relays for industrial use — Part 1: Requirements and tests
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2 Normal and special service conditions

2.1 Normal service conditions
Subclause 2.1 of IEC 60694 is applicable with the following modification.

For outdoor installations refer to 8.102.6.

2.2 Special service conditions

Subclause 2.2 of IEC 60694 is applicable with the following modification.

2.2.1 Altitude

Altitude classes of 1 000 m, 2 000 m and 3 000 m are recognized. S&e

NOTE These classes are necessary for some types of operating mechanism

3 Definitions

For the purpose of this International Standard, clause
additional definitions.

94 applies with the following

3.1 General terms

3.1.101
controlgear
a general term covering s

overload

operating conditions in an electrically undamaged circuit, which cause an over-current
[IEV 441-11-08]

3.1.105

conductive part

a part which is capable of conducting current although it may not necessarily be used for
carrying service current [IEV 441-11-09]

3.1.106

ambient air temperature

the temperature, determined under prescribed conditions, of the air surrounding the complete
switching device or fuse [IEV 441-11-13]

NOTE For switching devices or fuses installed inside an enclosure, it is the temperature of the air outside the enclosure.
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3.2 Assemblies of switchgear and controlgear

No particular definitions.

3.3 Parts of assemblies

No particular definitions.

3.4 Switching devices

3.4.101
switching device
a device designed to make or break the current in one or more electric circ 441-14-01]

3.4.102

mechanical switching device
a switching device designed to close and open one or more
separable contacts [IEV 441-14-02]

means of

igh its contacts open
and close, e.g. air, SFg, oil.

3.4.103
disconnector
a mechanical switching device whic i ton, an isolating distance in

or when no significant change in the voltage actoss ffresterminal
is also capable of carrying curre under normag|l cir¢ Qnditlens™a
abnormal conditions such as thgse of shgrt cireul

3.4.104

nd carrying for a specified time currents under

earthing switch
a mechanical s i ing/parts of a circuit, capable of withstanding for a
specified time curfer al>conditions such as those of short circuit, but not

required to carry cu gnditions of the circuit [IEV 441-14-11]

NOTE An earthing s ircuit making capacity.

3.4.105

contactq

a mechani \inghdévice having only one position of rest, operated otherwise than by

including operating~qvérload conditions [IEV 441-14-33]

NOTE 1 A contactor may also be capable of making and breaking short-circuit currents.

NOTE 2 A contactor is usually intended to operate frequently.

3.4.106

electromagnetic contactor

a contactor in which the force for closing the normally open main contacts or for opening the
normally closed main contacts is provided by an electromagnet

3.4.107
vacuum contactor
a contactor in which the main contacts open and close within a highly evacuated envelope
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3.4.108
SFg contactor
a contactor in which the main contacts open and close within an SFg gas-filled compartment

3.4.109

latched contactor

a contactor, the moving elements of which are prevented by means of a latching arrangement from
returning to the position of rest when the operating means are de-energized [IEV 441-14-34]

NOTE The latching, and the release of the latching, may be mechanical, electromagnetic, pneumatic, etc.

3.4.110
starter
the combination of all the switching means necessary to start and stop
with suitable overload protection [IEV 441-14-38]

NOTE Starters may be designated according to the method by which the fore
provided.

Qmbination

gontacts is

3.4.110.1
direct-on-line starter
a starter which connects the line voltage across the mg

3.4.110.2

reversing starter
a starter intended to cause the motor to
primary connections even when the moto

3.4.110.3

two-direction starter
a starter intended to ca
primary connections o

3.4.110.4
reduced kVA (vo]

3.4.1104

a starter which one or more reduced voltages derived from an auto-transformer

3.4.110.6

rheostatic starter

a starter utilizing one or several resistors for obtaining, during starting, stated motor torque
characteristics and for limiting the current [IEV 441-14-42]

NOTE A rheostatic starter generally consists of three basic parts, which may be supplied either as a composite
unit or as separate units to be connected at the place of utilization:

— the mechanical switching devices for supplying the stator (generally associated with an overload protective device);
— the resistor(s) inserted in the rotor circuit;
— the mechanical switching devices for cutting out the resistor(s) successively.
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