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Foreword

The text of document 17B/1674/FDIS, future edition 3 of IEC 60947-4-1, prepared by SC 17B,
Low-voltage switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, was submitted to the
IEC-CENELEC parallel vote and was approved by CENELEC as EN 60947-4-1 on 2010-04-01.

This standard is to be used in conjunction with EN 60947-1.
This European Standard supersedes EN 60947-4-1:2001 + A1:2002 + A2:2005.

This EN 60947-4-1 includes the following significant technical changes with respect to the
EN 60947-4-1: + A1:2002 + A2:2005:

— deletion of the B&aat —5 °C and +20 °C for thermal overload relays that are not compensated for
ambient air temperature;

— addition of condition the tests according to Annex Q of EN 60947-1;

— EMC tests: clarification%;ceptance criteria and alignment with EN 60947-1 for fast transient
severity level;

— Annex B, test for lcd: modific%the duration of the dielectric test voltage from 5 s to 60 s;
— Annex B, electrical durability: impgdvement of the statistical aspects;
— Annex H: clarification and introducti&S’of new extended functions within electronic overload relays;

— Annex K, procedure to determine data%%ectromechanical contactors used in functional safety
applications: creation of this new annex. A

Attention is drawn to the possibility that some@ e elements of this document may be the subject of
patent rights. CEN and CENELEC shall not be responsible for identifying any or all such patent

rights. E

— latest date by which the EN has to be implemented %
Q.

The following dates were fixed:

at national level by publication of an identical
national standard or by endorsement (dop) 2011-01-01
— latest date by which the national standards conflicting Q/(

with the EN have to be withdrawn %v) 2013-04-01

This European Standard has been prepared under a mandate given Gé:ENELEC by the European
Commission and the European Free Trade Association and cove ssential requirements of
EC Directive 2004/108/EC. See Annex ZZ.

Annexes ZA and ZZ have been added by CENELEC. L

§
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Endorsement notice

The text of the International Standard IEC 60947-4-1:2009 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:
IEC 60068-2-2:2007 NOTE Harmonized as EN 60068-2-2:2007 (not modified).
IEC 60076-1:1993 NOTE Harmonized as EN 60076-1:1997 (modified).
IEC 60269-1%2006 NOTE Harmonized as EN 60269-1:2007 (not modified).
IEC 6026%09 NOTE Harmonized as EN 60269-2:2007 (modified).
IEC 60664-1 :@ NOTE Harmonized as EN 60664-1:2007 (not modified).

IEC 61095:2009 O’NOTE Harmonized as EN 61095:2009 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

*

7

NOTE When an intern al publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies. O,

Publication Yearo itle EN/HD Year

IEC 60034-1 2004 ating electrical machines - EN 60034-1 2004
: Rating and performance

IEC 60085 2007 Ele | insulation - Thermal evaluation EN 60085 2008
andd gig'ngtion

IEC 60300-3-5 2001 Dependﬁ‘y management - - -
Part 3-5: Application guide - Reliability test
conditions a tatistical test principles

IEC 60410 1973  Sampling plarv@ procedures for inspection - -
by attributes

IEC 60947-1 2007 Low-voltage switchgﬁx and controlgear - EN 60947-1 2007
Part 1: General rules

IEC 60947-2 2006 Low-voltage switchgear @controlgear - EN 60947-2 2006
Part 2: Circuit-breakers

IEC 60947-3 2008 Low-voltage switchgear anﬁ%rolgear - EN 60947-3 2009
Part 3: Switches, disconnectorsYgyvitch-

units

r- EN 60947-5-1 2004
ing + corr. July 2005
jt

disconnectors and fuse-combinati

IEC 60947-5-1 2003 Low-voltage switchgear and contr
Part 5-1: Control circuit devices and
elements - Electromechanical control
devices

IEC 61000-4-2 2008 Electromagnetic compatibility (EMC) - 6N 61000-4-2 2009
Part 4-2: Testing and measurement
techniques - Electrostatic discharge immunit
test

IEC 61000-4-3 2006 Electromagnetic compatibility (EMC) - EN6 -4-3 2006
Part 4-3: Testing and measurement
techniques - Radiated, radio-frequency,
electromagnetic field immunity test

IEC 61000-4-4 2004  Electromagnetic compatibility (EMC) - EN 61000-4-4 2004
Part 4-4: Testing and measurement
techniques - Electrical fast transient/burst
immunity test

IEC 61000-4-5 2005 Electromagnetic compatibility (EMC) - EN 61000-4-5 2006
Part 4-5: Testing and measurement
techniques - Surge immunity test
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Publication Year Title EN/HD Year
IEC 61000-4-6 2008 Electromagnetic compatibility (EMC) - EN 61000-4-6 2009
Part 4-6: Testing and measurement
techniques - Immunity to conducted
disturbances, induced by radio-frequency
fields
IEC 61439-1 (mod) 2009 Low-voltage switchgear and controlgear EN 61439-1 2009
assemblies -
Part 1: General rules
IEC 61508 )\ Series Functional safety of EN 61508 Series
electrical/electronic/programmable electronic
6/‘ safety-related systems
IEC 61511 @eries Functional safety - Safety instrumented EN 61511 Series
systems for the process industry sector
IEC 61513 20@ Nuclear power plants - Instrumentation and - -
O ontrol for systems important to safety -
& neral requirements for systems
IEC 61649 2008 @)ull analysis EN 61649 2008
IEC 61810-1 2008 Ele echanical elementary relays - EN 61810-1 2008
Part 1,eneral requirements
IEC 62061 2005 Safetyo ¥ chinery - Functional safety of EN 62061 2005
safety-reladed electrical, electronic and
programmal@electronic control systems
CISPR 11 (mod) 2003  Industrial scienjffiy and medical (ISM) radio- EN 55011 2007
+ A1 2004 frequency equip t - Electromagnetic - -
+ A2 2006 disturbance chara@@jstics - +A2"? 2007
Limits and methods asurement
ISO 13849-1 2006  Safety of machinery - ty-related parts of - -

control systems -

Part 1: General principles ftaesign

YEN 55011 includes A1 to CISPR 11 (mod).
D EN 55011 is superseded by prEN 55011(fragment 1), which is based on CISPR 11:200X (fragment 1)(CISPR/B/440/CDV).
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Annex ZZ
(informative)

Coverage of Essential Requirements of EC Directives

This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association and within its scope the standard covers all
relevant essential requirements as given in Article 1 of Annex | of the Directive 2004/108/EC.

Compliance with, this standard provides one means of conformity with the specified essential
requirements of Directives concerned.

WARNING: Otheé uirements and other EC Directives may be applicable to the products falling within
the scope of this st rd.



EVS-EN 60947-4-1:2010

CONTENTS

FOREWORD ...ccuiii ittt ettt et e e et e e e e e et et e e e e e e e e e e e e e e e e e et eerenns 6
T SCOPE ANA OO e 8
I S Yo o o 1P 8
1.1.1 AC and DC CoNtaCtOrs ....oeuiiii e 8

1.1.2  AC MOtOr-Starters .. e 8

1.2 EXCIUSIONS .. e 10
I T O oY, P 10
Normative ré (=T Lo T T PP 11
Terms, definit@s, symbols and abbreviations.............coooii 12
3.1 General... ;. i 12
3.2 Alphabetical X Of BIMS Lo 12
3.3 Terms and de Nns concerning contactors.......co.oviiiiii i 13
3.4 Terms and definlu concerning starters ... 15
3.5 Terms and definiti oncerning characteristic quantities ..................ooceoiin. 19
3.6 Symbols and abbrevw@ns .................................................................................... 19
Classification........................€... T PPN 20
5 Characteristics of contactors anﬂQtarters ....................................................................... 20
5.1  Summary of characteristics @ ............................................................................. 20
5.2 Type of equipment................. ,O ......................................................................... 20
5.2.1 Kind of equipment.......... /‘® ..................................................................... 20

5.2.2  Number of Poles ........c.....m o yrcoeiiceieceeee 20

5.2.3 Kind of current (a.c. or d.c.)..( ............................................................... 20

5.2.4 Interrupting medium (air, oil, gasgzracuum, etc.) .....cooeeviiiiiiiiiiiii, 20

5.2.5 Operating conditions of the eqUIPMERTL...........cccviiiiiiiiii e 20

5.3 Rated and limiting values for main circuits? ® .................................................... 21
5.3.1 Rated voltages .............cccceveeenreenn..n 0 ................................................. 21

5.3.2 Currents or powers..........ccccceevieeeinieiinns @ .............................................. 22

5.3.3 Rated frequency ........ccooeeiiiiiiiiiiiiii /é .......................................... 24

5.3.4  Rated UHES ....ov..ooveeeeeeeeereeseeeeeeeeeseeee /é ....................................... 24

5.3.5 Normal load and overload characteristics ........" O, .................................. 25

5.3.6 Rated conditional short-circuit current ...............°0. 6 ................................ 27

5.4 Utilizationcategory.............................................................‘.b ............................. 27
541 General oo 0 27

5.4.2 Assignment of utilization categories based on the resul ﬁasts .............. 27

5.5  Control CirCUILS «.oeeie i 0 ................. 29
5.6 AUXIIIAIY CIrCUITS Lo e et e e e e e e aaeaas 30
5.7 Characteristics of relays and releases (overload relays) ..........cccovvviiiiiiiiininennss 30
5.7.1  Summary of characteristics...........ooooviiiiii 30

5.7.2 Types of relay Or rel@ase ......cc.vuuiiniii e 30

5.7.3 Characteristic values ....... ..o 30

5.7.4 Designation and current settings of overload relays............cccoceeiiiiiinnnn, 32

5.7.5 Time-current characteristics of overload relays..............ccooiiiiiiiiiiinn, 32

5.7.6 Influence of ambient air temperature ... 33

5.8 Co-ordination with short-circuit protective devices ..........cc.cooiiiiiiiiiiiii i 33
ST TV oY I PSRN 33



EVS-EN 60947-4-1:2010

5.10 Types and characteristics of automatic change-over devices and automatic

acceleration control deVICES ... e 33
T O B I8/ o 1= S PP 33
5.10.2 CharacteriStiCs ..ocuiii i 33

5.11 Types and characteristics of auto-transformers for two-step auto-transformer
S = (=] S 34
5.12 Types and characteristics of starting resistors for rheostatic rotor starters............. 34
6  Product information ... ..o 34
6.1  Naturg of iNformation ... .. .o 34
6.1. 6dentification .............................................................................................. 34
6.1.2 )@’aracteristics, basic rated values and utilization.................ccoooiints 35
2 |V = T o e 36
6.3 Instruction installation, operation and maintenance ................... 36
Normal service, m ing and transport conditionS........c.coooiiiii i 37
Constructional and p@rmance FEQUIrEMENTS ... 37
8.1 Constructional regdiDements ... ... 37
811 GENETAl oo A koot 37
8.1.2 Materials ...... O/ ..................................................................................... 37
8.1.3 Current-carrying ts and their CONNECHIONS .. .vovoveoeeeeeeeeeeeeeeeeeeeee, 37
8.1.4 Clearances and cregpage distancCes ..........coooviiiiiiiii i 37
8.1.5  ActUalOr. ..o N 37
8.1.6 Indication of the contae@sition ............................................................... 38
8.1.7 Additional requirements t{g®quipment suitable for isolation ...................... 38
8.1.8 Terminals .........ccccoeeveniennnn, R T PP PP 38
8.1.9 Additional requirements for eq@ment provided with a neutral pole........... 38
8.1.10 Provisions for protective earthin€Z,,. ... 38
8.1.11 Enclosures for eqUIPMENt ......c.ii e )i 38
8.1.12 Degrees of protection of enclosed @ment ............................................ 38
8.1.13 Conduit pull-out, torque and bending V\@metallic conduits............oceeenne. 39
8.2 Performance requirements ..............ooiiii VA - 39
8.2.1 Operating conditions.............cccovveveveneeeen... @ ........................................ 39
8.2.2 Temperature rise .......ccovvveiiiiiiiiiiiiiiiieieeen, /é ...................................... 44
8.2.3 Dielectric properties......ccccooeoiiiiiiiiiiiiii Q( .................................. 46
8.2.4 Normal load and overload performance requiremeg#y...............ccceevvvennnnnn. 46
8.2.5 Co-ordination with short-circuit protective devices \A ............................. 51
8.2.6  VOI0 . woeoeeeeeoeeeeeeeeeee e, ﬁ\ ....................... 52

8.2.7 Additional requirements for combination starters and co tion

switching devices suitable for isolation ............................... 0 ................. 52
8.3 Electromagnetic compatibility (EMC) ..o 52
8.3.1  GBNEIAI et 52
8.3.2  IMIMIUNILY Lot 52
8.3.3  EMISSION ettt e 53
1S T == (PP 53
9.1 KNS Of 1St . et e 53
0.1 1 GBNEIAl e 53
0.1, 2 TP IS Sttt e 54
9.1.3  ROULINE 1888 ..o 54
9.1.4  SampPliNg teSES .o u it 54

9.1.5  SPECIAl 18STS . et 55



EVS-EN 60947-4-1:2010

9.2 Compliance with constructional requirements ...
9.3 Compliance with performance requirements .............coooiiiiiiei i
0.3.1 TSt SEOUEBNCES . ittt e
9.3.2 General test conNditioNS ... ..o
9.3.3 Performance under no load, normal load and overload conditions .............
9.3.4 Performance under short-circuit conditions ...
9.3.5 Overload current withstand capability of contactors .....................ooonil
9.3.6 Routine tests and sampling tests ..o
9.4 EMC B SES ooniiiiiiiiii i e e ans
9.4.1 BNETAN L.t
9.4.2 og;nunity ...................................................................................................
9.4.3 (407777 o PSPPSR
Annex A (normative) king and identification of terminals of contactors and
associated OVerload e s .. ..o
Annex B (normative) SpeCiaLtests ..o
ANNEX C VO .o e
Annex D (informative) ltems s%ct to agreement between manufacturer and user.............
Annex E (informative) Examples vf(cqntrol circuit configurations...........coocoviiiiiiiii
Annex F (normative) Requirements{ﬂ auxiliary contact linked with power contact
[Caa T el g eTe] a1 2= 1o § IS PP
Annex G (informative) Rated operatioggrrents and rated operational powers of
switching devices for electrical motors ..Z? AN 1
Annex H (normative) Extended functions wi electronic overload relays..........cc.ccoeeeuneee. 1
Annex | (informative) AC1 contactors for use %semiconductor controlled motor
[0AAS ..o e 1
Annex J Void é ........................................................ 1
Annex K (normative) Procedure to determine data fq%ctromechanical contactors
used in functional safety applications........................... O ................................................ 1
Bibliography......cooeiiiii @ ............................................. 1
e
Figure 1 — Typical curves of currents and torques during a sta @ta start (see
10 2.2 ) e e
Figure 2 — Typical curves of currents and torques during an auto-t agormer start
(SEE 1.1.2.2. ) i e S e
Figure 3 — Typical variants of protected starters, combination starters;, projacted
switching devices and combination switching devices ...........cccocovii e . SN 2
Figure 4 — Example of three-phase diagram of a rheostatic rotor starter witléi e
starting steps and one direction of rotation (in the case when all the mechaniﬁg’
switching devices are CONtACIONS) ... ... i
Figure 5 — Typical methods and diagrams of starting alternating-current induction
motors by means of auto-tranSfOrMeErs .........cooiiiiii i
Figure 6 — Examples of speed/time curves corresponding to cases a), b), c), d), e) and
f) of 5.3.5.5 (the dotted parts of the curves correspond to the periods when no current
flows through the MOtOr) ... e
Figure 7 — Multiple of current setting limits for ambient air temperature compensated
time-delay overload relays (See 8.2.1.5.1) .o
Figure 8 — Thermal Memory teSt ... e eae e
Figure B.1 — Examples of time-current withstand characteristic....................o.coooiin.

11



EVS-EN 60947-4-1:2010

Figure F.1 — Mirror CONtACT.... ... e 99
Figure H.1 — Test circuit for the verification of the operating characteristic of a

ground/earth fault Felay.......oo.iiiii e 110
Figure K.1 — Plot of Weibull median rank regression ...........c..ooiiiiiiiii e 121
Table 1 — Utilization Cat@gories .. ... 29
Table 2 — Trip classes of overload relays .......cc.vvuiiiiii e 32
Table 3 — Limitsyf operation of time-delay overload relays when energized on all poles....... 42
Table 4 - Limlsé operation of three-pole time-delay overload relays when energized

ON tWO POIES ONIYHAL ..ot 43
Table 5 — Temperature rise limits for insulated coils in airand in oil.....................o. 44
Table 6 — Intermitten ytestcoycle data......oooooiiii 45
Table 7 — Making and br%ng capacities — Making and breaking conditions according

to Utilization Category ..ot e 47
Table 8 — Relationship betv@ current broken /¢ and off-time for the verification of

rated making and breaking c @ities ................................................................................... 48
Table 9 — Operational current d ination for utilization categories AC-6a and AC-6b

when derived from AC-3 ratings..f. 7? .................................................................................. 49
Table 10 — Conventional operationa&&:rformance — Making and breaking conditions

according to utilization Category ... ..o ) et irr it 50
Table 11 — Overload current withstand r JFEMENTS Lo 51
Table 12 — Specific acceptance criteria for@unity tesStS v 53
Table 13 — Value of the prospective test curreeecording to the rated operational

current ... @ ............................................................... 66
Table 14 — EMC immunity tests@ .......................................................... 70
Table 15 — Conducted radio-frequency emission test WM,ts ..........coooiiiiiiiiiii e, 72
Table 16 — Radiated emission test limits...................... @ ................................................... 72
Table B.1 — Verification of the number of on-load operat%/cles — Conditions for

making and breaking corresponding to the several utilizatiofeategories.............................. 88
Table B.2 — Test conditions ... N / ........................................ 91
Table F.1 — Test voltage according to altitude............................ @ ..................................... 99
Table G.1 — Rated operational powers and rated operational curreQSéf motors................. 102
Table H.1 — Operating time of ground/earth fault relays ‘A ........................... 107
Table K.1 — Failure mode of contactors............coooiiiii i @ ..................... 115
Table K.2 — Typical failure ratios for normally open contactors..................%. L ................. 119



EVS-EN 60947-4-1:2010

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

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

1 Scope arbebject

1.1 Scope 6.
7

This part of IEC 66947 applies to the types of equipment listed in 1.1.1 and 1.1.2 whose main
contacts are intende@tf be connected to circuits the rated voltage of which does not exceed
1000 V a.c. or 1 500 \(D.c.

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

In this context, this standard giveszr(}quirements for:

— contactors associated with overl délnd/or short-circuit protective devices;

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

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

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

2

Equipment covered by this standard is as follows. @

e
1.11 AC and DC contactors @/(
AC and DC contactors intended for closing and opening electric its and, if combined with
suitable relays (see 1.1.2), for protecting these circuits against 08'ating overloads which
may occur therein. :

NOTE For contactors combined with suitable relays and which are intended to provide@ ircuit 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 c@cts 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 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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For overload relays for starters, including those based on electronic technology with or without
extended functions according to Annex H, the requirements of this standard apply.

1.1.2.1 Direct-on-line (full voltage) a.c. starters

Direct-on-line starters intended to start and accelerate a motor to normal speed, to provide
means for the protection of the motor and its associated circuits against operating overloads,
and to switch off the supply from the motor.

This standard ylies also to reversing starters.

1.1.2.2 Red@d voltage a.c. starters

Reduced voltage Spc starters intended to start and accelerate a motor to normal speed by
connecting the line ge across the motor terminals in more than one step or by gradually
increasing the voltag lied to the terminals, to provide means for the protection of the
motor and its associat ircuits against operating overloads, and to switch off the supply
from the motor.

Automatic change-over devic@may be used to control the successive switching operations
from one step to the others. Su@ytomatic change-over devices are, for example, time-delay
contactor relays or specified timg@ allsor-nothing relays, under-current devices and automatic
acceleration control devices (see 5@.

1.1.2.21 Star-delta starters @

Star-delta starters intended to start a thf@@phase motor in the star connection, to ensure
continuous operation in the delta connectio provide means for the protection of the motor
and its associated circuits against operating oads, and to switch off the supply from the

motor. @

The star-delta starters dealt with in this standard are pot intended for reversing motors rapidly
and, therefore, utilization category AC-4 does not anﬁ‘@

NOTE In the star connection, the current in the line and the tor f the motor are about one-third of the
corresponding values for delta connection. Therefore, star-delta start e used when the inrush current due to

the starting is to be limited, or when the driven machine requires a limk orque for starting. Figure 1 indicates
typical curves of starting current, of starting torque of the motor and of tor the driven machine.
1.1.2.2.2 Two-step auto-transformer starters @

Two-step auto-transformer starters, intended to start and accelera(én a.c. induction motor
from rest with reduced torque to normal speed and to provide mean‘é( the protection of the
motor and its associated circuits against operating overloads, and O&Qch off the supply

from the motor. :

This standard applies to auto-transformers which are part of the starter or \@h constitute a
unit specially designed to be associated with the starter.

Auto-transformer starters with more than two steps are not covered by this standard.

The auto-transformer starters dealt with in this standard are not intended for inching duty or
reversing motors rapidly and, therefore, utilization category AC-4 does not apply.

NOTE In the starting position, the current in the line and the torque of the motor related to the motor starting with
rated voltage are reduced approximately as the square of the ratio (starting voltage):(rated voltage). Therefore,
auto-transformer starters are used when the inrush current due to the starting is to be limited or when the driven
machine requires a limited torque for starting. Figure 2 indicates typical curves of starting current, of starting
torque of the motor and of torque of the driven machine.
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1.1.2.3 Rheostatic rotor starters

Starters intended to start an a.c. induction motor having a wound rotor by cutting out resistors
previously inserted in the rotor circuit, to provide means for the protection of the motor against
operating overloads and to switch off the supply from the motor.

In the case of asynchronous slip-ring motors (wound-rotors), the highest voltage between
open slip-rings is not greater than twice the rated insulation voltage of the switching devices
inserted in the rotor circuit (see 5.3.1.1.2).

NOTE This req%ent is based on the fact that the electric stresses are less severe in the rotor than in the

stator and are of shg® duration.
*

This standard ag?es also to starters for two directions of rotation when reversal of
connections is madepwith the motor stopped (see 5.3.5.5). Operations including inching and
plugging necessitat ditional requirements and are subject to agreement between
manufacturer and usenr® O

This standard applies to tors which are part of the starter or constitute a unit specially
designed to be associated wi e starter.

1.2 Exclusions O/

*

This standard does not apply to: {S‘

— d.c. starters; @

— star-delta starters, rheostatic rotor s , two-step auto-transformer starters intended for
special applications and designed for co@nuous operation in the starting position;

— unbalanced rheostatic rotor starters, i.e.@ere the resistances do not have the same
value in all phases; @

— equipment designed not only for starting, but a@,for adjustment of speed;
— liquid starters and those of the "liquid-vapour" ty

— semiconductor contactors and starters making u@ f semiconductor contactors in the
main circuit; %
e
— contactors or starters designed for special applications; @

— auxiliary contacts of contactors and contacts of contactor r%s/ These are dealt with in
IEC 60947-5-1. 6

A

— rheostatic stator starters;

1.3 Object
The object of this standard is to state:

a) the characteristics of contactors and starters and associated equipment; 0
b) the conditions applicable to contactors and starters 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;

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.



EVS-EN 60947-4-1:2010

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 60034-1:2004, Rotating electrical machines — Part 1: Rating and performance
IEC 60085:200 lectrical insulation — Thermal evaluation and designation

IEC 60300-3-5:% Dependability management — Part 3-5: Application guide — Reliability
test conditions an atistical test principles

IEC 60410:1973, Sam@: plans and procedures for inspection by attributes

IEC 60947-1:2007, Low-v@a e switchgear and controlgear — Part 1: General rules

IEC 60947-2:2006, Low-volt witchgear and controlgear — Part 2: Circuit-breakers

IEC 60947-3:2008, Low-voltage%(chgear and controlgear — Part 3: Switches, disconnectors,
switch-disconnectors and fuse-co %’{n‘ion units

IEC 60947-5-1:2003, Low-voltage swjteyigear and controlgear — Part 5-1: Control circuit
devices and switching elements — Electwomechanical control circuit devices

IEC 61000-4-2:2008, Electromagnetic ¢ atibility (EMC) — Part 4-2: Testing and
measurement techniques — Electrostatic dis ge immunity test

IEC 61000-4-3:2006, Electromagnetic compati( (EMC) — Part 4-3: Testing and measure-
ment techniques — Radiated, radio-frequency, el %magnetic field immunity test
Amendment 1 (2007)

IEC 61000-4-4:2004, Electromagnetic compatibility (E'R% Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity tes O

IEC 61000-4-5:2005, Electromagnetic compatibility (EM%— Part 4-5: Testing and
measurement techniques — Surge immunity test /

IEC 61000-4-6:2008, Electromagnetic compatibility (EMC)®

Q;Part 4-6:Testing and
measurement techniques — Immunity to conducted disturbances, *n ed by radio-frequency
fields

IEC 61439-1:2009, Low-voltage switchgear and controlgear assem /i@ Part 1: General

rules f

IEC 61508 (all parts), Functional safety of electrical/electronic/progran@ﬂe electronic
safety-related systems

IEC 61511 (all parts), Functional safety — Safety instrumented systems for the process
industry sector

IEC 61513:2001, Nuclear power plants —Instrumentation and control for systems important to
safety — General requirements for systems

IEC 61649:2008, Weibull analysis

IEC 61810-1:2008, Electromechanical elementary relays — Part 1: General requirements
(available in English only)
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IEC 62061:2005, Safety of machinery — Functional safety of safety-related electrical,
electronic and programmable electronic control systems

CISPR 11:2003, Industrial, scientific and medical (ISM) radio-frequency equipment -—
Electromagnetic disturbance characteristics — Limits and methods of measurement
Amendment 1 (2004)

Amendment 2 (2006)

ISO 13849-1:2006, Safety of machinery — Safety-related parts of control systems — Part 1:
General princiw for design

3 Terms, de?yg"ons, symbols and abbreviations

3.1 General O’
(@)

For the purposes of thi cument, the terms and definitions of Clause 2 of IEC 60947-1, as
well as the following term finitions, symbol and abbreviations apply.

3.2 Alphabetical index of &ms

/ Reference
*

® 7
auto-transformer starter ...................... @ ................................................................... 3.4.5.2
0.°
closed transition (with an auto-transformer s@ter or star-delta starter) ...................... 3.4.23
combination starter ..ot o e 3.4.8
combination switching device.......................... O e, 3.4.27
CO operation ......cociiiiii ® .................................................... 3.5.2
contactor (mechanical)...........................................ée. ................................................ 3.3.1

direct-on-line starter ...........cccooooeviiiiiiiii O ....................................... 3.4.2
. ON
electromagnetic contactor.............ocooii @/( .............................. 3.3.2
electromagnetic Starter ...........ocoveeeeee e O, 3.4.10
electronic overload relay with current imbalance detection........... O/ ........................ H.2.2
electronic overload relay with ground/earth fault function...............0. 6 ...................... H.2.1
electronic overload relay with phase reversal function...................... A £ ..................... H.2.4
electronic overload relay with under power detection ... S i iinineanns H.2.6
electronically energized coil of electromagnet...............coooviiiiiiiin, @ ............ 3.3.8
electro-pneumatic contactor..............cooccoiiii L_ ......... 3.3.4
electro-pneumatic starter ...........coooiiiiiii g Y 3.4.13
| @
([aTed o Tl o Yo T (oo Yo |1 4T ) PR 3.4.24
INRIDIT CUITENT (fi0) vvvvrvriiiiiiiiiiiii e H.2.7
T g a1 oY1 80 12 = PPN 3.4.30
J
jam sensitive (electronic overload) relay ........cooooiiiiiiiiiii 3.4.29
L

[P 10o] g T=Yo o1 01 €=Y ] (o] SR 3.3.5





