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National foreword

This British Standard is the UK implementation of 
EN 60947-4-3:2000+A2:2011. It is identical to IEC 60947-4-3:1999, 
incorporating amendments 1:2006 and 2:2011. It supersedes BS EN 
60947-4-3:2000 which will be withdrawn on 18 April 2014.
The start and finish of text introduced or altered by amendment is 
indicated in the text by tags !". Tags indicating changes to IEC 
text carry the number of the IEC amendment. For example, text 
altered by IEC amendment 1 is indicated in the text by !".
The UK participation in its preparation was entrusted by Technical 
Committee PEL/17, Switchgear, controlgear and HV-LV co-ordination, 
to Subcommittee PEL/17/2, Low voltage switchgear and controlgear.
A list of organizations represented on PEL/17/2 can be obtained on 
request to its secretary.
This publication does not purport to include all the necessary 
provisions of a contract. Users are responsible for their correct 
application.
Compliance with a British Standard cannot confer immunity 
from legal obligations.
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Foreword to amendment A1

The text of document 17B/1486/FDIS, future amendment 1 to IEC 60947-4-3:1999, 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 amendment A1 to EN 60947-4-3:2000 
on 2006-11-01. 

The following dates were fixed: 

– latest date by which the amendment has to be  
implemented at national level by publication of  
an identical national standard or by endorsement (dop) 2007-08-01 

– latest date by which the national standards conflicting
with the amendment have to be withdrawn  (dow) 2009-11-01 

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of amendment 1:2006 to the International Standard IEC 60947-4-3:1999 was approved by 
CENELEC as an amendment to the European Standard without any modification.

__________ 
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Foreword to amendment A2 

The text of document 17B/1727/FDIS, future amendment 2 to IEC 60947-4-3:1999, 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 amendment A2 to EN 60947-4-3:2000 
on 2011-04-18. 

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

The following dates were fixed: 

– latest date by which the amendment has to be  
 implemented at national level by publication of  
 an identical national standard or by endorsement 

 
 
(dop) 

 
 
2012-03-02 

– latest date by which the national standards conflicting 
 with the amendment have to be withdrawn  

 
(dow) 

 
2014-04-18 

__________ 

Endorsement notice 

The text of amendment 2:2011 to the International Standard IEC 60947-4-3:1999 was approved by 
CENELEC as an amendment to the European Standard without any modification. 

__________ 
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����

	 :EE�IL�HINABH@ MIEB=�MN:N> L>E:SM	

�IHN:<NILM :H= <IHNLIE�<BL<OBN =>PB<>M OM>= BH M>GB<IH=O<NIL <IHNLIEE>LM :H= <IHN:<NILM
MAIOE= <IGJES QBNA NA> L>KOBL>G>HNM I? NA>BL L>E>P:HN JLI=O<N MN:H=:L=	 4A>L> G><A:HB<:E
MQBN<ABH@ =>PB<>M :L> OM>=� NA>S MAIOE= G>>N NA> L>KOBL>G>HNM I? NA>BL IQH %!� JLI=O<N
MN:H=:L= :H= NA> :==BNBIH:E L>KOBL>G>HNM I? NABM MN:H=:L=	

1A> I;C><N I? NABM MN:H=:L= BM NI MN:N>

:� NA> <A:L:<N>LBMNB<M I? M>GB<IH=O<NIL <IHNLIEE>LM :H= <IHN:<NILM :H= :MMI<B:N>= >KOBJG>HN�

;� NA> <IH=BNBIHM QBNA QAB<A M>GB<IH=O<NIL <IHNLIEE>LM :H= <IHN:<NILM MAIOE= <IGJES QBNA
L>?>L>H<> NI

	 NA>BL IJ>L:NBIH :H= ;>A:PBIOL�

	 NA>BL =B>E><NLB< JLIJ>LNB>M�

This standard characterizes controllers and contactors for use with or without bypass
switching devices.
!

"

operation of a.c. and d.c. motors; "!
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	 NA> =>@L>>M I? JLIN><NBIH JLIPB=>= ;S NA>BL >H<EIMOL>M� QA>L> :JJEB<:;E>�

	 NA>BL <IHMNLO<NBIH�

<� NA> N>MNM BHN>H=>= ?IL <IH?BLGBH@ NA:N NA>M> <IH=BNBIHM A:P> ;>>H G>N� :H= NA> G>NAI=M NI
;> :=IJN>= ?IL NA>M> N>MNM�

=� NA> BH?ILG:NBIH NI ;> @BP>H QBNA NA> >KOBJG>HN IL BH NA> G:HO?:<NOL>L�M EBN>L:NOL>	

� #<?:-A5C1 ?121?1;/1@

%!� �

�
���������
� �28+62'8/32'0 �0+)8638+).2/)'0 $3)'(90'6= ���$� � �.'48+6 	�	�
�0+)8631'-2+8/) )314'8/(/0/8=

%!� �
��
������ !'140/2- 40'27 '2* 463)+*96+7 ,36 /274+)8/32 (= '886/(98+7

%!� �
��� �:EE J:LNM�� �2790'8/32 )336*/2'8/32 ,36 +59/41+28 ;/8./2 03;�:308'-+ 7=78+17

%!� ��


��������
� �0+)8631'-2+8/) )314'8/(/0/8= ����� � �'68 
� �2:/6321+28 � !+)8/32 	�
�+7)6/48/32 3, 8.+ +2:/6321+28 � �0+)8631'-2+8/) +2:/6321+28 ,36 03;�,6+59+2)= )32*9)8+*
*/7896('2)+7 '2* 7/-2'00/2- /2 49(0/) 43;+6 79440= 7=78+17

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.

!

"

Amendment 1 (1997)
Amendment 2 (1998)"
!

IEC 60439-1:1999, Low-voltage switchgear and controlgear assemblies – Part 1: Type-tested
and partially type-tested assemblies
Amendment 1 (2004)"

!

!

"

IEC 60947-4-2:1999, Low-voltage switchgear and controlgear – Part 4-2: Contactors and
motor-starters – AC semiconductor motor controllers and starters
Amendment 1 (2001)
Amendment 2

! "Text deleted
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IEC 60085:2007, Electrical insulation – Thermal evaluation and designation #

IEC 60947-1:2007, Low-voltage switchgear and controlgear – Part 1: General rules # $

IEC 61000-3-2:2005, Electromagnetic compatibility (EMC) – Part 3-2: Limits – Limits for 
harmonic current emissions (equipment input current  16 A per phase) 
Amendment 1 (2008) 
Amendment 2 (2009) 

#

$

IEC 60269-1:2006, Low-voltage fuses – Part 1: General requirements $

≤
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CISPR 14-1, Electromagnetic compatibility – Requirements for household appliances, electric
tools and similar apparatus – Part 1: Emission"

IEC 61131-2:2003, Programmable controllers – Part 2: Equipment requirements and tests

"IL NA> JOLJIM>M I? NABM J:LN I? %!� �
���� L>E>P:HN =>?BHBNBIHM I? <E:OM> � I? %!� �
�����
:JJES QBNA NA> ?IEEIQBH@ :==BNBIH:E =>?BHBNBIHM�

3  Definitions, symbols and abbreviations 
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IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) – Part 4-3 : Testing and 
measurement techniques – Radiated, radio-frequency, electromagnetic field immunity test 
Amendment 1 (2007) 
Amendment 2 (2010) 

IEC 61000-4-6:2008, Electromagnetic compatibility (EMC) – Part 4-6: Testing and 
measurement techniques – Immunity to conducted disturbances, induced by radio-frequency 
fields 

$

CISPR 11:2009, Industrial, scientific and medical equipment – Radio-frequency disturbance 
characteristics – Limits and methods of measurement 
Amendment 1 (2010) 

#

$

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) – Part 4-2: Testing and 
measurement techniques – Electrostatic discharge immunity test 

#

IEC 61000-4-4:2004, Electromagnetic compatibility (EMC) – Part 4-4: Testing and 
measurement techniques – Electrical fast transient/burst immunity test  
Amendment 1 (2010) 

IEC 61000-4-5:2005, Electromagnetic compatibility (EMC) – Part 4-5: Testing and 
measurement techniques – Surge immunity test 

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) – Part 4-11: Testing and 
measurement techniques – Voltage dips, short interruptions and voltage variations immunity 
tests 
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Reference 
A 

AC semiconductor controller ..................................................................................... 3.1.1.1 

B 
Burst (of pulses or oscillations) ................................................................................. 3.2.7 
Bypassed controller .................................................................................................. 3.1.24

C 
Controlled operation ................................................................................................. 3.1.7 
Current-limit function ................................................................................................ 3.1.3 

D 
Defined-point switching (of a semiconductor controller) ............................................ 3.1.14.4.1

E 
Electromagnetic compatibility, EMC (abbreviation).................................................... 3.2.1 
Electromagnetic disturbance ..................................................................................... 3.2.3 
(electromagnetic) Emission .......................................................................................  3.2.2 

F 
Full-on (state of controllers) ...................................................................................... 3.1.10

H 

!

Hybrid controllers or contactors, form HxA (where x = 4 or 5) ................................... 3.1.2.1 
Hybrid controllers or contactors, form HxB ................................................................ 3.1.2.2 

I 
Immunity (to a disturbance) ...................................................................................... 3.2.9 
Instantaneous switching function .............................................................................. 3.1.14.3

L 
Load control.............................................................................................................. 3.1.4 

M 
Minimum load current ............................................................................................... 3.1.11
Minimum load current detection ................................................................................ 3.1.11.1

O 
OFF-state .................................................................................................................  3.1.12
OFF-state leakage current ........................................................................................ 3.1.13
OFF-time ..................................................................................................................  3.1.23
ON-state ...................................................................................................................  3.1.9
ON-time ....................................................................................................................  3.1.22
OPEN position ..........................................................................................................  3.1.2.3
Operating capability .................................................................................................. 3.1.16
Operating cycle (of a controller) ................................................................................ 3.1.15
Operation (of a controller) ......................................................................................... 3.1.14
Overcurrent protective means OCPM ........................................................................ 3.1.21
Overload current profile ............................................................................................ 3.1.17

"

R 
Radio (frequency) disturbance .................................................................................. 3.2.4 
Radio frequency interference, RFI (abbreviation) ...................................................... 3.2.5 
Ramp-down ..............................................................................................................  3.1.6 
Ramp switching function ........................................................................................... 3.1.14.2
Ramp-up...................................................................................................................  3.1.5 
Random point switching (of a semiconductor controller)............................................ 3.1.14.4.3
Rating index ............................................................................................................. 3.1.18 
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 �125;5A5<;@ /<;/1?;5;3 -�/� @1:5/<;0B/A<? �;<;�:<A<?�8<-0� /<;A?<8 01C5/1@

��
�
 �� @1:5/<;0B/A<? /<;A?<881?@ -;0 /<;A-/A<?@ �@<850�@A-A1 /<;A-/A<?@�
�M>> ?B@OL> ��

��
�
�

-�/� @1:5/<;0B/A<? /<;A?<881?
M>GB<IH=O<NIL MQBN<ABH@ =>PB<> �M>> �	�	� I? %!� �
������ NA:N JLIPB=>M : MQBN<ABH@ ?OH<NBIH
?IL :H :	<	 >E><NLB<:E EI:= �HIH�GINIL EI:=� :H= :H ,""�MN:N>

*,1! � 	 �><:OM> =:H@>LIOM E>P>EM I? E>:D:@> <OLL>HNM �M>> �	�	��� <:H >RBMN BH : M>GB<IH=O<NIL <IHNLIEE>L BH NA>
,""�MN:N>� NA> EI:= N>LGBH:EM MAIOE= ;> <IHMB=>L>= NI ;> EBP> :N :EE NBG>M	

*,1! � 	 %H : <BL<OBN QA>L> NA> <OLL>HN J:MM>M NALIO@A T>LI �:EN>LH:N>ES IL INA>LQBM>�� NA> >??><N I? +HIN G:DBH@+
NA> <OLL>HN ?IEEIQBH@ MO<A : T>LI P:EO> BM >KOBP:E>HN NI ;L>:DBH@ NA> <OLL>HN	

S 
Semiconductor controller (form 4) ............................................................................. 3.1.1.1.1 
Semiconductor direct-on-line (DOL) controller (form 5) ............................................. 3.1.1.1.3 
Switching function..................................................................................................... 3.1.14.1 
Switching point ......................................................................................................... 3.1.14.4

T 
Transient (adjective and noun).................................................................................. 3.2.6 
Trip-free controller .................................................................................................... 3.1.20
Tripping operation (of a controller) ............................................................................ 3.1.19

V 
Voltage surge ........................................................................................................... 3.2.8 

Z 
Zero-point switching (of a semiconductor controller) .................................................  3.1.14.4.2

Reference !

"

��
�
�
�

@1:5/<;0B/A<? /<;A?<881? �2<?: 
�
:	<	 M>GB<IH=O<NIL <IHNLIEE>L BH QAB<A NA> MQBN<ABH@ ?OH<NBIH G:S <IGJLBM> :HS G>NAI=
MJ><B?B>= ;S NA> G:HO?:<NOL>L	 %N JLIPB=>M <IHNLIE ?OH<NBIHM QAB<A G:S BH<EO=> :HS
<IG;BH:NBIH I? L:GJ�OJ� EI:= <IHNLIE IL L:GJ�=IQH	 � "2((�,* MN:N> G:S :EMI ;> JLIPB=>=

��
�
�
��

MJ><B:E ?ILG I? :	<	 M>GB<IH=O<NIL <IHNLIEE>L BH QAB<A NA> MQBN<ABH@ ?OH<NBIH BM EBGBN>= NI NA>
?OEE�PIEN:@>� OHL:GJ>= G>NAI= IHES :H= QA>L> NA> :==BNBIH:E <IHNLIE ?OH<NBIH BM EBGBN>= NI
JLIPB=BH@ "2((�,* �:EMI DHIQH :M : M>GB<IH=O<NIL <IHN:<NIL IL MIEB=�MN:N> <IHN:<NIL�	

%N BM : =>PB<> �M>> �	�	�� I? %!� �
������ QAB<A J>L?ILGM NA> ?OH<NBIH I? : <IHN:<NIL ;S
ONBEBTBH@ : M>GB<IH=O<NIL MQBN<ABH@ =>PB<> �M>> �	�	� I? %!� �
������	 %N A:M IHES IH> JIMBNBIH
I? L>MN �,""�MN:N> IL ,J>H MN:N> BH NA> <:M> I? :H $R� AS;LB= <IHNLIEE>L� :H= BM IJ>L:N>= ;S
NA> :JJEB<:NBIH I? : <IHNLIE MB@H:E	 %N BM <:J:;E> I? <:LLSBH@ EI:= <OLL>HNM :M Q>EE :M <A:H@BH@
NA> MN:N> I? NA> M:B= EI:= �>E><NLB<:E <BL<OBN� ;>NQ>>H NA> "2((�,* :H= NA> ,""�MN:N>M �,J>H�
OH=>L HILG:E <BL<OBN <IH=BNBIHM BH<EO=BH@ IJ>L:NBH@ IP>LEI:= <IH=BNBIHM	

��
�
��
3:<:HN

��
�
�
��
3:<:HN

semiconductor direct-on-line (DOL) controller (form 5)! "
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�1C5/1

�IHNLIEE>L

�:EE ?ILGM�
( 1

2>

2<

$S;LB= <IHNLIEE>L $R��

QA>L> R � � IL �
( 1

2>

2<�

2<�

$S;LB= <IHNLIEE>L $R���

QA>L> R � � IL �
( 1

2>

2<�

 � 1QI M>J:L:N> <IHNLIEM ?IL NA> <IHNLIEE>L :H= NA> M>LB>M G><A:HB<:E MQBN<ABH@ =>PB<> L>MJ><NBP>ES	

�� ,H> <IHNLIE IHES ?IL NA> M>LB>M G><A:HB<:E MQBN<ABH@ =>PB<>	

�53B?1 
 � �?-=45/-8 =<@@5.585A51@ <2 /<;A?<881?@

��� 	
�����

��� 	
�����

��� 	
�����

Bypassed controller 

Bypassed hybrid 
controller c

Parallel mechanical
contact

Semiconductor controller 
(Forms 4,5) 

L T 

IEC   1896/06 

L T 
Hybrid controller 

(Forms H × A, H × B)

Series
mechanical

contact

Semiconductor 
controller

Parallel mechanical
contact

IEC   1897/06 

!

"

c  For other configurations, tests may be suitably adapted by agreement between the user and the manufacturer.! "
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)-.81 
 � �B;/A5<;-8 =<@@5.585A51@ <2 /<;A?<881?@ -;0 /<;A-/A<?@

�1C5/1 �<?: 
 �<?: �

0>GB<IH=O<NIL
<IHNLIEE>L

,""�MN:N>

/:GJ�OJ

(I:= <IHNLIE

"2((�,* MN:N>

/:GJ�=IQH

*IN :P:BE:;E>

0>GB<IH=O<NIL
 ,( <IHN:<NIL

*IN :P:BE:;E> ,""�MN:N>

0QBN<A�IH ?OH<NBIH

"2((�,* MN:N>

$S;LB=
<IHNLIEE>L $R��
QA>L> R � � IL �

$���


 IJ>H MN:N>


 ,""�MN:N>


 L:GJ�OJ


 EI:= <IHNLIE


 "2((�,* MN:N>


 L:GJ�=IQH

$���


 IJ>H MN:N>


 ,""�MN:N>


 MQBN<A�IH ?OH<NBIH


 "2((�,* MN:N>

$S;LB=
<IHNLIEE>L $R���
QA>L> R � � IL �

$���


 IJ>H MN:N>


 L:GJ�OJ


 EI:= <IHNLIE


 "2((�,* MN:N>


 L:GJ�=IQH

$���


 IJ>H MN:N>


 MQBN<A�IH ?OH<NBIH


 "2((�,* MN:N>

 � 1QI M>J:L:N> <IHNLIEM ?IL NA> <IHNLIEE>L :H= NA> M>LB>M G><A:HB<:E MQBN<ABH@ =>PB<>� L>MJ><NBP>ES	

�� ,H> <IHNLIE IHES ?IL NA> M>LB>M G><A:HB<:E MQBN<ABH@ =>PB<>	

��
�� �F.?50 /<;A?<881?@ -;0 /<;A-/A<?@ �@11 253B?1 
�

��
���

4F.?50 /<;A?<881?@ <? /<;A-/A<?@ 2<?: �E� �D41?1 E � 
 <? ��
?ILG �� IL ?ILG � M>GB<IH=O<NIL <IHNLIEE>L BH M>LB>M QBNA : G><A:HB<:E MQBN<ABH@ =>PB<> :EE
L:N>= :M : OHBN	 0>J:L:N> <IHNLIE <IGG:H=M :L> JLIPB=>= ?IL NA> M>LB>M G><A:HB<:E MQBN<ABH@
=>PB<> :H= NA> M>GB<IH=O<NIL <IHNLIEE>L IL <IHN:<NIL	 �EE NA> <IHNLIE ?OH<NBIHM :JJLIJLB:N> NI
NA> ?ILG I? <IHNLIEE>L MJ><B?B>= :L> JLIPB=>= NI@>NA>L QBNA :H ,-!* JIMBNBIH

��
����
4F.?50 /<;A?<881?@ <? /<;A-/A<?@� 2<?: �E�
?ILG � IL ?ILG � M>GB<IH=O<NIL <IHNLIEE>L BH M>LB>M QBNA : G><A:HB<:E MQBN<ABH@ =>PB<> :EE
L:N>= :M : OHBN	 � MBH@E> <IHNLIE <IGG:H= BM JLIPB=>= ?IL ;INA NA> M>LB>M G><A:HB<:E MQBN<ABH@
=>PB<> :H= NA> M>GB<IH=O<NIL <IHNLIEE>L IL <IHN:<NIL	 �EE NA> <IHNLIE ?OH<NBIHM :JJLIJLB:N> NI
NA> ?ILG I? <IHNLIEE>L MJ><B?B>= :L> JLIPB=>= QBNA NA> >R<>JNBIH I? :H ,""�MN:N>
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$%�# =<@5A5<;
<IH=BNBIH I? : AS;LB= M>GB<IH=O<NIL <IHNLIEE>L QA>H NA> M>LB>M G><A:HB<:E MQBN<ABH@ =>PB<> BM
BH NA> ,-!* JIMBNBIH �M>> �	�	�� I? %!� �
������

��
��
/B??1;A�85:5A 2B;/A5<;
:;BEBNS I? NA> <IHNLIEE>L NI EBGBN NA> EI:= <OLL>HN NI : MJ><B?B>= P:EO>	 %N =I>M HIN BH<EO=> NA>
:;BEBNS NI EBGBN NA> BHMN:HN:H>IOM <OLL>HN OH=>L <IH=BNBIHM I? MAILN <BL<OBN
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�

8<-0 /<;A?<8
:HS =>EB;>L:N> IJ>L:NBIH QAB<A <:OM>M <A:H@>M BH NA> >??><NBP> JIQ>L :P:BE:;E> NI NA> EI:=
NALIO@A P:LB:NBIH I? >BNA>L
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3.1.24 
bypassed controller
equipment wherein the main circuit contacts of a mechanical switching device are connected
in parallel with the main circuit terminals of a semiconductor switching device, and wherein
the operating means of the two switching devices are co-ordinated 
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3.3  Symbols and abbreviations

Af Final ambient temperature (9.3.3.3.4)
Cf Final case temperature (9.3.3.3.4)
EMC Electromagnetic compatibility
EUT Equipment under test
Ic Current made and broken (Table 8)
Ie Rated operational current (5.3.2.3)
IF Leakage current after the blocking and commutating capability test (9.3.3.6.3)
IL OFF-state leakage current (3.1.13)
IO Leakage current before the blocking and commutating capability test (9.3.3.6.3)
Ith Conventional free air thermal current (5.3.2.1)
Ithe Conventional enclosed thermal current (5.3.2.2)
Iu Rated uninterrupted current (5.3.2.4)

SCPD Short-circuit protective device 
Uc Rated control circuit voltage (5.5)
Ue Rated operational voltage (5.3.1.1)

!

Ui Rated insulation voltage (5.3.1.2)
Uimp Rated impulse withstand voltage (5.3.1.3)
Ur Power frequency recovery voltage (Table 6)
Us Rated control supply voltage (5.5)"
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A controller or a contactor is defined by the following rated voltages.! "

A controller or a contactor is defined by the following currents.! "

Subclause 4.3.1.1 of IEC 60947-1 applies with the following addition. 

The rating of a.c. equipment shall include the number of phases except that the rating of 
equipment obviously intended for single-phase use only is not required to include the number 
of phases. 
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