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Foreword

The text of document 17B/1455/FDIS, future edition 4 of IEC 60947-2, 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 60947-2 on 2006-07-01.

This European Standard supersedes EN 60947-2:2003.

The main changes introduced in EN 60947-2:2006 are an amendment to the verification of dielectric
properties, the improvement of EMC clauses in Annexes B, F, J and M, and the addition of a new Annex
O regarding instantaneous trip circuit-breakers.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2007-04-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2009-07-01

This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association and covers essential requirements of
EC Directive EMC (89/336/CEE). See Annex ZZ.

Annexes ZA and ZZ have been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60947-2:2006 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 60112 NOTE Harmonized as EN 60112:2003 (not modified).

IEC 60269-1 NOTE Harmonized as EN 60269-1:1998 (not modified), new edition at draft stage.
IEC 60269-2-1 NOTE Harmonized as HD 60269-2-1:2005 (not modified).

IEC 60269-3 NOTE Harmonized as EN 60269-3:1995 (not modified), new edition at draft stage.
IEC 60439 NOTE Harmonized as EN 60439 (Series) (not modified).

IEC 60947-3 NOTE Harmonized as EN 60947-3:1999 (not modified).

IEC 60947-5-1 NOTE Harmonized as EN 60947-5-1:2004 (not modified).

Foreword to amendment A1

The text of document 17B/1636/FDIS, future amendment 1 to IEC 60947-2:2006, 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 60947-2:2006 on
2009-07-01.

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) 2010-04-01

— latest date by which the national standards conflicting
with the amendment have to be withdrawn (dow) 2012-07-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of amendment 1:2009 to the International Standard IEC 60947-2:2006 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/1796/FDIS, future edition 1 of IEC 60947-2:2006/A2, 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 approved by CENELEC as EN 60947-2:2006/A2:2013.

The following dates are fixed:

o latest date by which the document has (dop) 2013-12-07
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2016-03-07
standards conflicting with the
document have to be withdrawn

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

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive see informative Annex ZZ, which is an integral part of this
document.

This standard covers the Principle Elements of the Safety Objectives for Electrical Equipment Designed
for Use within Certain Voltage Limits (LVD - 2006/95/EC).

Endorsement notice

The text of the International Standard IEC 60947-2:2006/A2:2013 was approved by CENELEC as a
European Standard without any modification.


https://webstore.ansi.org/Standards/BSI/BSEN609472006A22013?source=preview

BS EN 60947-2:2006+A2:2013

IO CO0A™T 0. 000C 1 AOD.0N1O (TN A

This is a preview of "BS EN 60947-2:2006+A...". Click here to purchase the full version from the ANSI store.

CONTENTS
(R €= o 1= - | PP 9
1.1 SCOPE AN ObDJECE. ..ot 9
1.2 Normative referenCes .. ..o e 9
2 D NIt ONS Lo e 12
L@ =TT o4 o o 1 15
Characteristics of circuit-breakers....... ... 16
4.1 Summary of characteristiCs......c.oiiiiii 16
4.2  Type oOf CirCUIt-Dreaker. .. ..o e 17
4.3 Rated and limiting values of the main circuit ... 17
4.4 ULIliZation Categories . ... i 21
4.5 CONTrOl CIFCUITS ..oeiei e e 21
4.6 AUXIIIArY CIFCUITS ..ot 22
A7 RIS S i e 22
4.8 Integral fuses (integrally fused circuit-breakers)...........coooviiiiiiiiiiiiiii, 23
5 Product iNfOrmation ... 23
5.1  Nature of the information ... 23
5.2 MK ot 24
5.3 Instructions for installation, operation and maintenance .....................coceiiiiinn. 25
6 Normal service, mounting and transport conditions ... 25
7 Constructional and performance requIireMents ............ccciiiiiiiiiiii e 25
7.1 Constructional reqQUIrEmMENtS .. ..o 25
7.2  Performance requUIir€mMeNntS. ... ..o 27
7.3 Electromagnetic compatibility (EMC)......ooiiiiii e, 33
LG T 1= = £ 33
8.1 KN Of 18T ettt 33
8.2 Compliance with constructional requirements..............cooiiiiiiiiii 34
8.3 TYPE 1S S e 34
8.4 ROULINE 1SS oot 64
8.5 Special — Damp heat, salt mist, vibration and shock .................ccccooiiiieiiiiiiiiiiiieeee . 68

Annex A (normative) Co-ordination under short-circuit conditions between a circuit-

breaker and another short-circuit protective device associated in the same circuit.............. 69
Annex B (normative) Circuit-breakers incorporating residual current protection................. 79
Annex C (normative) Individual pole short-circuit test sequence ............ccocooiiiiiiiininn. 111
ANNEX D VaCaNT ... e 112
Annex E (informative) ltems subject to agreement between manufacturer and user ........ 113
Annex F (normative) Additional tests for circuit-breakers with electronic over-current

T 0 ] (=T 3 1 o 114
ANNEX G (NOrmMative) POWET [0SS .. .. i 144

Annex H (normative) Test sequence for circuit-breakers for IT systems..................c.oo... 147


https://webstore.ansi.org/Standards/BSI/BSEN609472006A22013?source=preview

BS EN 60947-2:2006+A2:2013

= IO CO0OA™T 0. 00001 AD.0N1O (TN

This is a preview of "BS EN 60947-2:2006+A...". Click here to purchase the full version from the ANSI store.

Annex J (normative) Electromagnetic compatibility (EMC) — Requirements and test

Methods for CIrCUIT-DrEeakers ... ... e 149
Annex K (informative) Glossary of symbols related to products covered by this
£S3 €= 1 o F= T oo PP 163
Annex L (normative) Circuit-breakers not fulfilling the requirements for overcurrent
PrO O O  ON o e 172
Annex M (normative) Modular residual current devices (without integral current
DrEAKING AEVICE) et e e e 177
Annex N (normative) Electromagnetic compatibility (EMC) — Additional requirements
and test methods for devices not covered by Annexes B, Fand M.............c.ccooiiinns 222
Annex O Instantaneous trip circuit-breakers (ICB)........c.ooeiiiiiiiii e 226
Annex ZA (normative) Normative references to international publications with their
corresponding European publications ........ ..o 230
Annex ZZ (informative) Coverage of Essential Requirements of EU Directives................. 233
BB Og AP Y e 229
Figure 1 — Test arrangement (connecting cables not shown) for short-circuit tests.............. 68
Figure A.1 — Over-current co-ordination between a circuit-breaker and a fuse or back-
up protection by a fuse: operating characteristics............coiiiiii i 74
Figure A.2 U AL S 75
Total [P selectivity @Gl between two circuit-breakers...........ooii 75
Figure A.4 FIQUIE AL D e 76
Back-up protection by a circuit-breaker — Operating characteristics.............c.cooiiiiiiinnn. 76
Figure A.6 — Example of test circuit for conditional short-circuit breaking capacity tests
showing cable connections for a 3-pole circuit-breaker (Cq).................. 77
Figure B.1 — Test circuit for the verification of the operating characteristic (see B.8.2)........ 103
Figure B.2 — Test circuit for the verification of the limiting value of the non-operating
current under over-current conditions (see B.8.5) ..o 104
Figure B.3 — Test circuit for the verification of the behaviour of CBRs classified under
B.3.1.2.2 (SEE B.B8.0 )ittt e 105
Figure B.4 — Current ring wave 0,5 us/100 KHzZ ... ... 106
Figure B.5 — Example of test circuit for the verification of resistance to unwanted
LT 0 o1 T 107
Figure B.6 — Surge current Wave 8/20 LS ......ouiiuiiiiiie e 107

Figure B.7 — Test circuit for the verification of resistance to unwanted tripping in case
of flashover without follow-on current (B.8.6.2).......c.coiiiiiiii e 108

Figure B.8 — Test circuit for the verification of the correct operation of CBRs, in the
case of residual pulsating direct currents (see B.8.7.2.1, B.8.7.2.2 and B.8.7.2.3) ............ 109

Figure B.9 — Test circuit for the verification of the correct operation of CBRs, in the
case of a residual pulsating direct current superimposed by a smooth direct residual

CUITENE (S BL8.7. 2.4 ) e 110
Figure F.1 — Representation of test current produced by back-to-back thyristors in
accordance With F L4 T . e e e e 123
Figure F.2 — Test circuit for immunity and emission tests in accordance with F.4.1.3,

F.4.2, F.4.3,F.4.6,F.4.7.1, F.5.4 and F.6.2 — Two phase polesin series.......................... 124

Figure F.3 — Test circuit for immunity and emission tests in accordance with F.4.1.3,
F.4.2, F4.3, F.4.6,F.4.7.1, F.5.4 and F.6.2 — Three phase poles in series ....................... 125


https://webstore.ansi.org/Standards/BSI/BSEN609472006A22013?source=preview

BS EN 60947-2:2006+A2:2013

IO CO0OA™ 0. 000C 1 AD.ON1O (TN o

This is a preview of "BS EN 60947-2:2006+A...". Click here to purchase the full version from the ANSI store.

Figure F.4 — Test circuit for immunity and emission tests in accordance with F.4.1.3,

F.4.2,F4.3,F.4.6,F.4.7.1,F.5.4 and F.6.2 — Three-phase connection............................. 126
Figure F.5 — Test current for the verification of the influence of the current dips and
interruptions in accordance With F.4.7 1 . 127
Figure F.6 — Circuit for electrical fast transients/bursts (EFT/B) immunity test in

accordance with F.4.4 — Two phase poles in SEriesS.......ccooiiiiiiiiiii e, 128
Figure F.7 — Circuit for electrical fast transients/bursts (EFT/B) immunity test in

accordance with F.4.4 — Three phase poles in SEries ..o, 129
Figure F.8 — Circuit for electrical fast transients/bursts (EFT/B) immunity test in

accordance with F.4.4 — Three-phase connNection............ooiiiiiiiiii 130
Figure F.9 — Test circuit for the verification of the influence of surges in the main

circuit (line-to-earth) in accordance with F.4.5 — Two phase poles in series...................... 131
Figure F.10 — Test circuit for the verification of the influence of surges in the main

circuit (line-to-earth) in accordance with F.4.5 — Three phase poles in series.................... 132
Figure F.11 — Test circuit for the verification of the influence of surges in the main

circuit (line-to-earth) in accordance with F.4.5 — Three-phase connection......................... 133
Figure F.12 — Test circuit for the verification of the influence of current surges in the

main circuit in accordance with F.4.5 — Two phase poles in series..........ccoocoviiiiiiinineannn. 134
Figure F.13 — Test circuit for the verification of the influence of current surges in the

main circuit in accordance with F.4.5 — Three phase poles in series ..............coooiiii. 134
Figure F.14 — Test circuit for the verification of the influence of current surges in the

main circuit in accordance with F.4.5 — Three-phase connection....................cocoil, 135
Figure F.15 — Temperature variation cycles at a specified rate of change in

accordance With FLO. . 135
Figure F.16 — General test set up for immunity tests...........coooiii i, 136

Figure F.17 — Test set up for the verification of immunity to radiated r.f.
electromagnetic flelds .. ... 137

Figure F.18 — Test set up for the verification of immunity to electrical fast
transients/bursts (EFT/B) ON POWET [INES ... .cuiiuiiiiiiii e 138

Figure F.19 — Test set up for verification of immunity to electrical fast
transients/bursts (EFT/B) on signal iNeS ..., 139

Figure F.20 — General test set-up for the verification of immunity to conducted
disturbances induced by r.f. fields (common Mode) .........cooiiiiiiiii i 140

Figure F.21 — Arrangement of connections for the verification of immunity to
conducted disturbances induced by r.f. fields - Two phase poles in series configuration ... 141

Figure F.22 — Arrangement of connections for the verification of immunity to
conducted disturbances induced by r.f. fields - Three phase poles in series

CoToY oY 1o [ ¢4 To T o [P 142
Figure F.23 — Arrangement of connections for the verification of immunity to

conducted disturbances induced by r.f. fields — Three-phase configuration....................... 143
Figure G.1 — Example of power loss measurement according to G.2.1...........ocoeiiiiiinennnn. 146
Figure G.2 — Example of power loss measurement according to G.2.2 and G.2.3.............. 146
Figure J.1 — EUT mounted in a metallic encloSuUre............oooiiiiiiiii e 157
Figure J.2 — Test set up for the measurement of radiated r.f. emissions............................ 158

Figure J.3 — Test set up for the verification of immunity to electrostatic discharges........... 159


https://webstore.ansi.org/Standards/BSI/BSEN609472006A22013?source=preview

BS EN 60947-2:2006+A2:2013

= IO CO0A™T 0. 000C 1L AOD.0ON1O (TN

This is a preview of "BS EN 60947-2:2006+A...". Click here to purchase the full version from the ANSI store.

Figure J.4 — Test set up for the verification of immunity to radiated r.f. electromagnetic

L] Lo 1= PP 160
Figure J.5 — Test set up for the verification of immunity to electrical fast

transients/bursts (EFT/B) 0N POWET lINES ... ... 161
Figure J.6 — Test set up for the verification of immunity to electrical fast

transients/bursts (EFT/B) on signal INeS . ..o 162
Figure K.1 — Relationship between symbols and tripping characteristics........................... 165
Figure K.2 — Template for characteristics of cut-off current versus prospective current from
T KA 10 200 KA ot e e e 166
Figure K.3 — Template for characteristics of cut-off current versus prospective current from
0,071 KA 10 200 KA Lottt 167
Figure K.4 — Template for characteristics of let-through energy versus prospective current
FrOM 1 KA 10 200 KA oot et et e et e e e e e aas 168
Figure K.5 — Template for characteristics of let-through energy versus prospective current
from 0,01 KA 10 200 KA .o e e e 169
Figure K.6 — Example of the use of template K.2 ... 170
Figure K.7 — Example of the use of template K.4 .. ... 171

Figure M.1 — Test circuits for the verification of operation in the case of a steady
increase of residual CUIMTENT ... .. e 201

Figure M.2 — Test circuits for the verification of operation in the case of a sudden
appearance of residual current (with breaking device)..........coocoiiiiiiiiiiii 202

Figure M.3 — Test circuits for the verification of operation in the case of a sudden
appearance of residual current (without breaking device) .........ccccoiiiiiiiii 203

Figure M.4 — Test circuits for the verification of the limiting value of non-operating
current under overcurrent CONAItIONS ... ..o 204

Figure M.5 — Test circuits for the verification of the resistance to unwanted tripping in
the case of loading of the network capacitance ..............cooiiiiiiii 205

Figure M.6 — Test circuit for the verification of the resistance to unwanted tripping in
the case of flashover without follow-on current............oooiiiii e 206

Figure M.7 — Test circuits for the verification of operation in the case of a continuous
rise of a residual pulsating direct current..... ... 207

Figure M.8 — Test circuits for the verification of operation in the case of a sudden
appearance of residual pulsating direct current (without breaking device)......................... 208

Figure M.9 — Test circuits for the verification of operation in the case of a sudden
appearance of residual pulsating direct current (with breaking device)..............ccocoeeeennin. 209

Figure M.10 — Test circuits for the verification of operation in the case of a residual
pulsating direct current superimposed by smooth direct currentof 6 mA........................... 210

Figure M.11 — Test circuits for the verification of operation in the case of a slowly
rising residual smooth direCt Current ... ..o 211

Figure M.12 — Test circuits for the verification of operation in the case of a sudden
appearance of residual smooth direct current (without breaking device) ..............c..ooeeni. 212

Figure M.13 — Test circuits for the verification of operation in the case of a sudden
appearance of residual smooth direct current (with breaking device) .............ccocovviiininnn. 213

Figure M.14 — Test circuits for the verification of operation in the case of a slowly
rising residual current resulting from a fault in a circuit fed by a three-pulse star or a
SiX-pulse bridge CONNECHION ... e 214

Figure M.15 — Test circuits for the verification of operation in the case of a slowly
rising residual current resulting from a fault in a circuit fed by a two-pulse bridge
CoNNECION [INE-10-1INE ..o e, 215


https://webstore.ansi.org/Standards/BSI/BSEN609472006A22013?source=preview

BS EN 60947-2:2006+A2:2013

IO CO0OA™ 0. 000C 1 AD.ON1O (TN o

This is a preview of "BS EN 60947-2:2006+A...". Click here to purchase the full version from the ANSI store.

Figure M.16 — Test circuit for the verification of the behaviour of MRCDs with separate

sensing means in the case of a failure of the sensor means connection............................ 216
Figure M.17 — Test circuit for the verification of the behaviour of MRCD with separate
sensing means under short-circuit CoNditions ..o 217
Figure M.18 — Test circuit for the verification of the behaviour of MRCD with integral

sensing means under short-circuit CoONditioNS .........oooiiiiiii 218
Figure M.19 — Test circuit for the verification of the behaviour of terminal type MRCD

under short-Circuit CONAItIONS .. ..o e 219
Figure M.20 — Verification of immunity to radiated r.f. electromagnetic fields - Test

set-up for MRCD with separate sensing means (additional to the test of Annex B)........... 220

Figure M.21 — Verification of immunity to electrical fast transients/bursts (EFT/B) on
the sensing means connection of an MRCD with separate sensing means (additional
10 the test Of ANNEX B) e e 221

Figure M.22 — Verification of immunity to conducted disturbances induced by r.f.
fields - Test set up for MRCD with separate sensing means (additional to the test of

AN X B ) o e 221
P2 Table 1 (VOIA) B2 ...t 4
Table 2 — Ratio n between short-circuit making capacity and short-circuit breaking
capacity and related power factor (for a.c. circuit-breakers)...........ccooiiiiiiiiiiiii, 20
Table 3 — Minimum values of rated short-time withstand current....................ccooiins 20
Table 4 — Utilization Categories ... ..o 21
Table 5 — Preferred values of the rated control supply voltage, if different from that of
The MaIN CIFCUIT .. e ettt 21
Table 6 — Characteristics of the opening operation of inverse time-delay over-current
opening releases at the reference temperature ... 29
Table 7 — Temperature-rise limits for terminals and accessible parts...............c..coceviviennin. 31
Table 8 — Number of operating CYCIES ... ..o e 32
Table 9 — Overall schema of test seqUENCES @ ... .. ... i 36
Table 9a — Applicability of test sequences according to the relationship between /g,
T2 e PP 37
Table 9b — Applicability of tests or test sequences to four-pole circuit-breakers in a
given frame size and design when tested according to the alternative programme 1 0f 8.3.1.4 ....... 38
Table 9¢c — Applicability of tests or test sequences to 3-pole circuit-breakers in a
given frame size and design when tested according to the alternative programme 2 of 8.3.1.4 ....... 40
Table 10 — Number of samples for teSt.. ... e 43
Table 11 — Values of power factors and time constants corresponding to test currents ....... 45
Table 12 — Test circuit characteristics for overload performance................c.cooiiiiiiiiin. . 56
Table B.1 — Operating characteristic for non-time-delay type ...........cccoiiiiiiiiii . 84
Table B.2 — Operating characteristic for time-delay-type having a limiting non-
actuating time Of 0,06 S ...ouieiii i 85
Table B.3 — Requirements for CBRs functionally dependent on line voltage........................ 89
Table B.4 — Additional test SEQUENCES ... oo e 92
Table B.5 — Tripping current range for CBRs in case of an earth fault comprising a d.c.
oo oo T =Y o 1 AP 97
Table F.1 — Test parameters for current dips and interruptions ................coooiiiiinnn, 119
Table J.1 — EMC — ImmuUNity teSES .. o 151
Table J.2 — Reference data for immunity test specifications..................oco. 152
Table J.3 — EMC — EMISSION 1088 .. .uiiiii e 155
Table J.4 — Reference data for emission test specifications...................c..oool. 155
Table M.1 — Product information ... e 183
Table M.2 — Requirements for MRCDs with voltage source............coooviiiiiiiiiiciiciie, 185

Table M.3 — TeSt SEQUENCES ...t ens 187


https://webstore.ansi.org/Standards/BSI/BSEN609472006A22013?source=preview

BS EN 60947-2:2006+A2:2013

o IO CO0A™T 0. 000C 1L AD.0ON1O (TN

This is a preview of "BS EN 60947-2:2006+A...". Click here to purchase the full version from the ANSI store.

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 2: Circuit-breakers

1 General

The provisions of the general rules dealt with in IEC 60947-1 are applicable to this standard,
where specifically called for. Clauses and subclauses, tables, figures and annexes of the
general rules thus applicable are identified by reference to IEC 60947-1, for example, 1.2.3 of
IEC 60947-1, Table 4 of IEC 60947-1, or Annex A of IEC 60947-1.

1.1 Scope and object

This standard applies to circuit-breakers, the main contacts of which are intended to be
connected to circuits, the rated voltage of which does not exceed 1 000 V a.c. or 1 500 V d.c;
it also contains additional requirements for integrally fused circuit-breakers.

It applies whatever the rated currents, the method of construction or the proposed applications
of the circuit-breakers may be.

The requirements for circuit-breakers which are also intended to provide earth-leakage
protection are contained in Annex B.

The additional requirements for circuit-breakers with electronic over-current protection are
contained in Annex F.

The additional requirements for circuit-breakers for IT systems are contained in Annex H.

The requirements and test methods for electromagnetic compatibility of circuit-breakers are
contained in Annex J.

The requirements for circuit-breakers not fulfilling the requirements for over-current protection
are contained in Annex L.

The requirements for modular residual current devices (without integral current breaking
device) are contained in Annex M.

The requirements and test methods for electromagnetic compatibility of circuit-breaker
auxiliaries are contained in Annex N.

Supplementary requirements for circuit-breakers used as direct-on-line starters are given in
IEC 60947-4-1, applicable to low-voltage contactors and starters.

The requirements for circuit-breakers for the protection of wiring installations in buildings and
similar applications, and designed for use by uninstructed persons, are contained in
IEC 60898.

The requirements for circuit-breakers for equipment (for example electrical appliances) are
contained in IEC 60934.
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