SLOVENSKI STANDARD
oSIST prEN IEC 60947-10:2025

0l1-marec-2025

Nizkonapetostne stikalne in krmilne naprave - 10. del: Polprevodniski odklopniki

Low-voltage switchgear and controlgear - Part 10: Semiconductor Circuit-Breakers

Appareillage a basse tension - Partie 10: Disjoncteurs a semi-conducteurs

Ta slovenski standard je istoveten z: prEN IEC 60947-10:2025

ICS:

29.130.20 Nizkonapetostne stikalne in  Low voltage switchgear and
krmilne naprave controlgear

oSIST prEN IEC 60947-10:2025 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.


https://standards.iteh.ai/catalog/standards/sist/aae0f61a-77c1-4b6f-a0e9-50b27347496e/osist-pren-iec-60947-10-2025

0S|I ST prEN | EC 60947-10: 2025

iTeh Standards
(https://standards.iteh.ai)
Document Preview

oSIST prEN IEC 60947-10:2025
https://standards.iteh.ai/catalog/standards/sist/aae0f6 1a-77c1-4b6f-a0e9-50b27347496¢/0sist-pren-iec-60947-10-2025



https://standards.iteh.ai/catalog/standards/sist/aae0f61a-77c1-4b6f-a0e9-50b27347496e/osist-pren-iec-60947-10-2025

121A/635/CDV

COMMITTEE DRAFT FOR VOTE (CDV)

PROJECT NUMBER:

IEC 60947-10 ED1

DATE OF CIRCULATION: CLOSING DATE FOR VOTING:

2025-01-03 2025-03-28

SUPERSEDES DOCUMENTS!
121A/565/CD, 121A/575A/CC

IEC SC 121A : LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR

SECRETARIAT: SECRETARY:
France Mr Michaél LAHEURTE
OF INTEREST TO THE FOLLOWING COMMITTEES: HORIZONTAL FUNCTION(S):

TC 9, TC 22, SC 22G, TC 23, SC 23E, TC 44, TC 64, TC 69

ASPECTS CONCERNED:

Electromagnetic Compatibility, Safety

X SuBMITTED FOR CENELEC PARALLEL VOTING [J NoT suBMITTED FOR CENELEC PARALLEL VOTING

Attention IEC-CENELEC parallel voting

The attention of IEC National Committees, members of CENELEC,
is drawn to the fact that this Committee Draft for Vote (CDV) is
submitted for parallel voting.

The CENELEC members are invited to vote through the CENELEC
online voting system.

This document is still under study and subject to change. It should not be used for reference purposes.

Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of which they are aware
and to provide supporting documentation.

Recipients of this document are invited to submit, with their comments, notification of any relevant “In Some Countries” clauses to be
included should this proposal proceed. Recipients are reminded that the CDV stage is the final stage for submitting ISC clauses. (SEE
AC/22/2007 OR NEW GUIDANCE DOC).

TITLE:

Low-voltage switchgear and controlgear — Part 10: Semiconductor Circuit-Breakers

PROPOSED STABILITY DATE: 2027

NOTE FROM TC/SC OFFICERS:

SC121A Officers support circulation of CDV for project IEC 60947-10 ED1.

Secretary Note: NC experts are kindly requested to refer their comments to line number.

Copyright © 2024 International Electrotechnical Commission, IEC. All rights reserved. It is permitted to download this
electronic file, to make a copy and to print out the content for the sole purpose of preparing National Committee positions.
You may not copy or "mirror" the file or printed version of the document, or any part of it, for any other purpose without
permission in writing from IEC.


https://documents.iec.ch/ords/f?p=700:610:::::P610_DOCUMENT_FILE_ID:887989
https://www.iec.ch/tc-tools/grt
https://standards.iteh.ai/catalog/standards/sist/aae0f61a-77c1-4b6f-a0e9-50b27347496e/osist-pren-iec-60947-10-2025

121A/635/CDV 2 IEC CDV 60947-10 © IEC 2024

CONTENTS

FOREWORD ...ttt ettt ettt e e et e 9
T o o] 1 PP RPN 11
2 NOIMALIVE FEIEIENCES ettt e e e 11
3  Terms, definitions, symbols and reference clauses ..o 13
N O 1= T3] | o= o ) I P 16
4.1 oo ] o Lo Yo T (o I 577 o 1= PSP 16
4.2 According to the operating mechanism method of the isolation contacts ............... 16
4.3 According to operation on fault coNditioNS ..........coviiiiiiiiii 16
4.4 According to the method of controlling the operation...................oocoooiiiiinn, 16
4.5 According to the provision for MainteNaNCe: .........coieiiiiiii i 16
4.6 According to the provision for software upgrade of embedded software ................ 16
4.7 According to the method of installation ..o 16
4.8 According to communication Method...........cooiiiiiiiii 16

4.9 According to the behaviour in case of loss of control circuit supply when the
circuit-breaker is in closed POSItION: . ...t 16
4.10 According to the source of control circuit SUPPIY ....oooviiiniiiiiiii, 17

4.10.1 dependent on the main-circuit current (functionally independent of line
voltage or of an external SUPPIY) oo 17
4.10.2 dependent 0N liNE VOILAQE .......iiiiii e 17
4.10.3 dependent on an external SUPPIY ... 17
4.11 According to the degree of protection provided by the enclosure........................... 17
4.12 According to the direction of current flow and protection ..........c..ccooeiiiiiiininnnnn. 17
4.12.1 Circuit-breakers protecting in both directions of the current ........................... 17

4.12.2 Circuit-breakers protecting only in one direction of the current, and

preventing current flow in the opposite direction .............ccoceeiiiiiiiiiiiiiineeenn, 17

4.12.3 Circuit-breakers protecting only in one direction of the current, and not
preventing current flow in the opposite direction ..........ccooooiiiiiiiiiiniinnn, 17
4.13 According to the existence of a standby state ...........ccooiiiiiiiiic 17
4.14  According to the integral cooling method of the breaker ...........cc.ccooiiiinnn, 17
4.15 According to the surge withstand capability ..........ccoooiiiiiiiii, 17
4.16  According to the single-pole voltage rating Uex for DC applications ....................... 17
4.16.1 Circuit-breakers with each protected pole rated at Ue1 = Ue ...ovevviiniiiiiinninnnnes 17
4.16.2 Circuit-breakers with each protected pole rated at Ue1 < Ue ..evvvienieniinieninnnne. 17
5  Characteristics Of CIrCUIt-Dreaker ... ..ot 17
5.1 Summary Of CharaCteriStiCS . .. v it e 17
5.2 TYPE Of CIFCUIT-DIEAKET ...t e 18
5.3 Rated and limiting values of the main Circuit ... 18
5.3.1 LT =Y = - 1 18
5.3.2 RAtEd VOITAGES .o 18
5.3.3 01T [ (= £ SO PPN 19
5.3.4 L = 0= o I =0 [ = o Y 19
5.3.5 RAEA AULY ..o e 19
5.3.6 Short-circuit CharacCteriStiCs .......viiuiiiiii 20
5.3.7 Surge withstand capability ... ... 21
5.4 (7o T 11 fo] I od £ o] U 1| TP 21

5.5 Ut 1= UV T o U £ 22


https://standards.iteh.ai/catalog/standards/sist/aae0f61a-77c1-4b6f-a0e9-50b27347496e/osist-pren-iec-60947-10-2025

IEC CDV 60947-10 © IEC 2024 -3- 121A/635/CDV

5.6 R B B A S S . ittt e 22
5.6.1 RelEaSE fUNCLIONS ... it 22
5.6.2 L0 1= U= o3 =T 1S3 A o 22
5.6.3 Current setting of over-current releases.......cooovviiii i 22
5.6.4 Tripping time setting of over-current releases .......ccovcveeveiiiiiiiiciiiie e 23

6 ProducCt INfOrMAtION ....oueiei e e 23

6.1 Nature of the INfOrmation ... ... e 23

6.2 Y U T o T PP 24

6.3 Instructions for installation, operation and maintenance instructions,

decommissioning and dismMantling .........cccvviiiiiiii 24
7  Normal service, mounting and transport CONAItIONS ........c..viuiiiiiiiiii i 24
8  Constructional and performance reqUIremMeENTS ... ..ottt 24

8.1 Constructional reqUITEMENTS ... e e e e 24
8.1.1 LT =Y o = = 1 24
8.1.2 Withdrawable CircUit-breakers. ... ... 25
8.1.3 Requirements for isolation funCtion ..o 25
8.1.4 Clearances and creepage diStANCES ......ocouiiiiiiiiiiiie e 25
8.1.5 Requirements for the safety of the operator...............coooiiiii e, 25
8.1.6 List Of CONStrUCLioON Breaks ... 25
8.1.7 Additional requirements for circuit-breakers provided with a neutral pole ....... 26
8.1.8 Digital inputs and outputs for use with programmable logic controllers

(P LSttt ittt 26
8.1.9 Indication of the standby state PoSition ...........ccovviiiiiiiiiii 26
8.1.10 INdication Of tHIPPING ..vveri i 26
8.1.11 Fault and abnormal conditions of electronic components ..........c..ccooeeveineennn. 26
8.1.12 Reliability of the Protective FUNCLION ........coooiiiii e 26

8.2 PerformancCe reqUIrEMENTS ... . . e e e 27
8.2.1 Operating CONAIIONS .. .cu it e et enees 27
8.2.2 INCT 0] S L=T = A0 = = PP 28
8.2.3 DIl CtIIC PrOPEIIES et it 29
8.2.4 Ability to make and break under no load, normal load and overload

Fodo Yo Te [ 40 K= PP 29

8.2.5 Ability to make and break under short-circuit conditions....................cooeennen. 30
8.2.6 Requirements for isolation funCtion ..o, 30
8.2.7 Requirements for behaviour in case of loss of control circuit supply............... 30

8.3 Electromagnetic compatibility (EMC) ....oouiiiiiiiii 30

S I 1] £ PP 30

9.1 S o 0 1= 1S £ 30
9.11 LT 1=] - | PP 30
9.1.2 B LI =TS £ PP 30
9.1.3 ROULINE 1SS ettt ea e 30
9.1.4 SR CIAl LSS i 31

9.2 Compliance with constructional requUIreMeNtS.........ooouiiiiiiiiiii e 31
9.2.1 LT 1=] - | PP 31
9.2.2 Breakdown Of COMPONENTS .. ..oiuii e e 31
9.2.3 COM P ONENES (B S S ..ttt ettt e ens 31

9.3 L4 8 L= == 32
9.3.1 GBNEIAL Lt e 32
9.3.2 T EST SEOUEBINCES ettt ettt et et ettt eaas 32

9.3.3 General teSt CONUITIONS .. ittt e ee e as 33


https://standards.iteh.ai/catalog/standards/sist/aae0f61a-77c1-4b6f-a0e9-50b27347496e/osist-pren-iec-60947-10-2025

121A/635/CDV 4 IEC CDV 60947-10 © IEC 2024

9.3.4 Test sequence |: General performance characteristics...........ccovvevveiiiiiiinnn. 40
9.3.5 Test sequence Il: Rated short-circuit breaking capacity ..............cooeeveeeennennnn. 51
9.3.6 Test sequence lll: Rated individual pole ultimate short-circuit breaking
capacity at phase-to-neutral AC voltage .........coovvieiiiii i 52
9.3.7 Test sequence IV: Maximum admissible short-circuit current rate of rise........ 53
9.3.8 Test sequence V: Additional verifications for circuit-breakers dependent
on line voltage (4.10.2) or on an external voltage (4.10.3) .......coovvvveeeennennnn. 54
9.3.9 Test sequence VI: Rated individual pole ultimate short-circuit breaking
capacity at individual pole rated operational voltage Uel for DC circuit-
DK TS e 55
9.4 0 LU AT Y= (=] £ P 56
9.4.1 BNl it 56
9.4.2 Mechanical 0Peration tESTS ......iiu i 56
9.4.3 Verification of the calibration of overcurrent releases...........ccccoviviiiiiiiennenn. 57
9.4.4 Verification of the operation of undervoltage and shunt releases ................... 57
9.4.5 (D [oTol d (ol T £ ST PR 58
9.4.6 Test for the verification of clearances less than those corresponding to
case A of Table 13 of IEC 60947-1:2020......c.oiuiiuniiniiiiiiii e 59
9.5 Special tests — Damp heat, salt mist, vibration and shock ................c.cooeeiiininn, 59
Annex A (normative) Coordination between a circuit-breaker and another short-circuit
protective device associated in the same CirCuit ............coooiiiiiiic e 79
Annex B (normative) Circuit-breakers incorporating residual current protection.................... 80
Annex C (normative) Individual pole short-circuit test sequence for AC circuit-breakers....... 81
C1 General.. { faftfngel/cftamnodaradg 1fol. ar) 81
C.2 Test of individual pole short-circuit breaking capacity..........ccooocvviiiiiiiiiiiii 81
C.3 Verification of dielectric withstand and leakage current ............ccooviiiiiiiiinenenn, 81
C.4 Verification of overload releases .......vvuiii i 81
ANNeX D (INfOrmMatiVe) VOid ... e e e e 82
ANNeX E (INfOrmative) VoI ....cc.iiieiiiiiiii ettt 83
Annex F (normative) Additional environmental teStS.......cooviiiiiiiiiii 84
F.1 NIl . 84
F.2 1S o 15 84
F.2.1 BN e e 84
F.2.2 Electromagnetic compatibility (EMC) teStS ......ocoviiiiiiiiiiiiee, 84
F.2.3 Suitability for multiple freqUENCIES ........ooiiiiiii 86
F.2.4 (D] VA =T A (=1 PP PR 86
F.2.5 DamP NEAL BT et it 86
F.2.6 Temperature variation cycles at a specified rate of change ............................ 86
F.3 General teSt CONAILIONS ...u.iuii e e eaeees 87
F.3.1 LT 1=] - | PP 87
F.3.2 Electromagnetic compatibility teStS ..o 87
F.4 I MIUNIEY BB SES ittt e e 87
F.4.1 HAIMONIC CUITENES L.ttt e e 87
F.4.2 Electrostatic diSChargesS .. .c.ov i 89
F.4.3 Radiated RF electromagnetic fields ... 89
F.4.4 Electrical fast transient/burst (EFT/B) ....ovviiiiiiiiiiii e 89
F.4.5 ] 0T 0 = 89
F.4.6 Conducted disturbances induced by RF fields (common mode)...................... 91
F.4.7 LT 0 1= o) A N o 1S 91

F.4.8 Voltage dips and interruptions ... 92


https://standards.iteh.ai/catalog/standards/sist/aae0f61a-77c1-4b6f-a0e9-50b27347496e/osist-pren-iec-60947-10-2025

IEC CDV 60947-10 © IEC 2024 -5- 121A/635/CDV

F.5 B M S SION 1SS ittt e 93
F.5.1 [ = U 1410 Yo VT2 TP 93
F.5.2 Voltage fFIUCTUATIONS ...oeeiiie e 93
F.5.3 Conducted RF disturbances (150 kHz t0 30 MHZ) .......ccooiiiiiiiiiiiic 93
F.5.4 Radiated RF disturbances (30 MHZ t0 1 GHZ)......cooeieviiiiiiiieee e 93

F.6 Suitability for multiple freqUENCIES ... ..o 93
F.6.1 BNl Lt e 93
F.6.2 =TS Ao o] g o 11410 o =3 PR 93
F.6.3 =153 A 1 €0 1o =T U1 = 93
F.6.4 B IC=ES] B 1= ST PP 94

F.7 DY N LB ST et 94
F.7.1 BN S o1 (oo =T o 11 - 94
F.7.2 L= 1S A =S U1 94
F.7.3 Verification of overload releases ... ... 94

F.8 DamMP NEAL LEST ottt 924
F.8.1 =2 o] o Tod=To [0 TSP PTRPI 94
F.8.2 Verification of overload releases ... ... 95

F.9 Temperature variation cycles at a specified rate of change .............co.coviii 95
F.9.1 TEST CONAITIONS .ttt ettt e e ea e 95
F.9.2 =2 o] o Tod=To [0 PP PTUPTRP 95
F.9.3 P oTod T o) £= U ot =T od | (= 1 = N P 95
F.9.4 Verification of overload releases ... 95

ANNEX G (NOrMALIVE) POWET LOSS ...ttt e 102
Annex H (normative) Test sequence for AC circuit-breakers suitable for IT systems .......... 103

H.1 General............ L L T 103

H.2 Individual pole ShOFt-CIrCUIL .. .c..iie i 103

H.3 Verification of dielectric withstand and leakage current ............cooviiiiiiiiiiiiniennss 104

H.4 Verification of overload releases ..o i 104

H.5 Y U T o T TP 104

ANNEX TV OIA oeeeeeeeeeeeeeeeeeeeeeeeeeaeaeeaaa 105
Annex J (normative) Electromagnetic compatibility (EMC) — Requirements and test
Mmethods for CirCUIt-Dreakers ... 106

J.1 LT =T - | 106

J.2 IMIMIUNITEY o ettt et e et ettt et e e e e ea e 106
J.2.1 LT =Y o = - 1 106
J.2.2 ElectrostatiC diSCNarges ... ..ovu i 109
J.2.3 Radiated RF electromagnetic fields ..o 109
J.2.4 Electrical fast transients/bursts (EFT/B) ......coooviiiiiiiiiiii e 110
J.2.5 ST G S ettt e e aaas 110
J.2.6 Conducted disturbances induced by RF fields (common mode).................... 110

J.3 B IS SO . e 110
J.3.1 GBIl e 110
J.3.2 Conducted RF disturbances (150 kHz t0 30 MHZ) .......ccoviiiiiiiiiiiiiiieen, 111
J.3.3 Radiated RF disturbances (30 MHz to 6 000 MH2Z).........cooiiiiiiiiiiiiin, 111

Annex K (informative) Glossary of symbols and graphical representation of
o] g T T = Tod (= 1 o PP 112

Annex L (normative) Circuit-breakers not fulfilling the requirements for overcurrent
[T o) (=Tod Ao o PRSP 115


https://standards.iteh.ai/catalog/standards/sist/aae0f61a-77c1-4b6f-a0e9-50b27347496e/osist-pren-iec-60947-10-2025

121A/635/CDV 6 IEC CDV 60947-10 © IEC 2024

Annex M (normative) Modular residual current devices (without integral current

DrEaKING TEVICE) coniii e e 116
Annex N (normative) Additional requirements for circuit-breakers preventing current
FIOW IN ONE AIFECHION ..ot e s 117
N.1 SCOPE AN OB ECT et 117
N.2 Y=Y Lo 117
N.3 Performance reqUIrEMENTS ... ... et 117
N.4 LIS £ T PP 117
Annex O (normative) Additional requirements for circuit breakers including a non-
SWItching or NON-ISOlAtiNG POIE .. ..o 118
0.1 SCOPE AN OB ECT et 118
0.2 Circuit breakers with a non-switching pole ... 118
0.2.1 LT =T Lo = L= 1= 0 1= o 118
0.2.2 VAN et 118
0.2.3 Performance reqUIrEmMENtS. ..o 118
0.3 Circuit breakers with a non-isolating pole.........cccooiiiii i 118
0.3.1 GENETAl ASPECTES oottt 118
0.3.2 = U ST o 118
0.3.3 L1 T PP TPRPPPN 118
Annex P (normative) Reliability of the Protective FUNCLION ..........cooiiiiiiiiiiiii 119
P.1 LT 1= - | 119
P.2 Evaluation of fIrMWAare ... e 119
P.3 Critical component eValUALION .........iiuiiiiiii e 119
P.4 ProteCtive FUNCHION ... e 120
P.5 Circuits 10 be AddrEeSSEA .. c.uiiie i e 121
P.6 Sl S Y S OIM Lt 121
P.7 Switching Capability Test in case of internal failure.................cooiiinne, 121
BB OGIAPINY . et 123
Figure 1 — Test arrangement (connecting cables not shown) for short-circuit tests............... 71

Figure 2 — example of diagram for the temperature stabilization (see 9.3.3.7) of three-
pole AC circuit-breakers (when tested in 9.3.4.6 or in 9.3.7) and for single-pole DC

(o oAU 11 B o] €= T= 1 =T £ TR 72
Figure 3 — example of diagram for the temperature stabilization (see 9.3.3.7) of two-

POlE DC CIrCUIT-DIEAKEIS ...t et eaeaas 73
Figure 4 — example of diagram for the temperature stabilization (see 9.3.3.7) of three-

pole AC circuit-breakers (when tested in 9.3.4.6 0rin 9.3.7) ..oiiiiiiiiii e 74
Figure 5 — Test circuit for withstand to surges for AC circuit-breakers............ccoociviiiins 75
Figure 6 — Test circuit for withstand to surges for DC circuit-breakers............ccooeciviiiiininne, 76
Figure 7 — Test circuit for the breaking operation of circuit breakers that cannot be

switched to the closed position without line power for the “O” operation........................ 77
Figure 8 — Example of a circuit-breaker tripping operation (for information only) ................... 78
Figure F.1 — Representation of test current produced by back-to-back thyristors in
ACCONAAaNCE WIth FL4. L .. ettt e e s 96
Figure F.2 — Test circuit for immunity and emission tests for DC circuit-breakers .................. 97
FIQUIE F.3 — V00 e e e et 97

Figure F.4 — Test circuit for immunity and emission tests for AC circuit-breakers —
Three-phase coONNECION EXaMPIE ..ot e 97


https://standards.iteh.ai/catalog/standards/sist/aae0f61a-77c1-4b6f-a0e9-50b27347496e/osist-pren-iec-60947-10-2025

IEC CDV 60947-10 © IEC 2024 -7 - 121A/635/CDV

Figure F.5 — Test current for the verification of the influence of the current dips and

interruptions in accordance With F.4. 7.0 ... 98
o T =T Y o T o 98
o T =T Yo T o 98
FIQUIE F.8 — V000 oottt et et et et et et e et e 98
FIQUIE FLO — V000 ettt et et et et et et 98

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 for DC circuit-breakers — Two-pole
Fod0] ] 1= o3 4 o T I= 0=V .4 o] L= 99

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 for AC circuit-breakers — Three-phase
CONNECTION BXAMIPIE ettt ettt e e e e e e e 99

FIQUIE FLL2 — VOId .ottt ettt e e e 100

Figure F.13 — Test circuit for the verification of the influence of surges in the main
circuit (line-to-line) in accordance with F.4.5 for DC circuit-breakers — Two-pole
LoTo T o] 0=k A o 0 =7 =Y 1 1] o] = 100

Figure F.14 — Test circuit for the verification of the influence of surges in the main
circuit (line-to-line) in accordance with F.4.5 for AC circuit-breakers — Four-phase

(ofo] Yol Toa i o] oI =3 = Laa] o] =TT PPPUPTUPPN 100
Figure F.15 — Temperature variation cycles at a specified rate of change in

ACCOrdanCe With FLO. L . e e 101
Figure K.1 — Relationship between symbols and tripping characteristics ...................cccenee. 114
Figure P.1 — Critical Component Investigation Flowchart ...........cccocoiiiiiiiini, 120

Table 1 — Ratio n between short-circuit making capacity and short-circuit breaking

capacity and related power factor (for AC circuit-breakers) (see 5.3.6.3) ...cccovvveiiiiiiiiininnnnnn. 60
TADIE 2 — (VBCANL) ..t et 60
Table 3 — Preferred values of the rated control supply voltage, if different from that of

thelmaim cirewitalog/standards/sist/aaci0 ) a- ./l -an01-2067:30N2 L4, [4208/Q81ST-PIeN-10GC-0 60
Table 4 — ProduCt iNfOrMatiON ... oo 60
Table 5 — Characteristics of the opening operation of inverse time-delay over-current

Lo o T=T T LYo T =] T== =TT 62
Table 6 — Temperature-rise limits for terminals and accessible parts ...........cooccovviiiiniinnnnn. 62
Table 7 — Number of Operating CYCIES .....cou i 63
T Al 8 — Ty PO LSS ittt e 63
Table 9 — Alphabetical INdeX Of tESIS .. ... 64
Table 10 — Overall schema of test sequUeNces ... 65
TADIE 11 — VOI oeenieiiiii e 66
Table 12 — Principle for the application of the alternative test programs.............ccocvvvieeeennnn. 66
Table 13 — Applicability of tests or test sequences to 1, 2 and 4-pole circuit-breakers
according to the alternative program L ... 66
Table 14 — Applicability of tests or test sequences to 1, 2 and 3-pole circuit-breakers
according to the alternative Program 2 ... 66
Table 15 — Number of samples for test (1 0f 2) oo 66
TADIE 15 (2 Of 2) iiniiiiii i e 67
Table 16 — Values of power factors and circuit inductance corresponding to test

(1N ¢ €] o | £ PP 68

Table 17 — TSt SEUUENCES | .uiuniiniii ittt e e e e e a e e 68


https://standards.iteh.ai/catalog/standards/sist/aae0f61a-77c1-4b6f-a0e9-50b27347496e/osist-pren-iec-60947-10-2025

121A/635/CDV 8 IEC CDV 60947-10 © IEC 2024

Table 18 — Test circuit characteristics for overload performance ..........cc.ccooiiiiiiiinineenn. 68
Table 19 — Test sequence Il: Rated short-circuit breaking capacity .............ccocovviviiiieiiinnn, 69
TADIE 20 — VOId oot 69
Table 21 — Test sequence llI: Rated individual pole ultimate short-circuit breaking

capacity at phase-to-neutral AC VOIAGE ... ...v.u i 69
Table 22 — Test sequence 1V: Maximum admissible short-circuit current rate of rise ............. 69
Table 23 — Maximum standby current.................ooii 69
Table 24 — Test sequence VI: Rated individual pole ultimate short-circuit breaking

capacity at individual pole rated operational voltage Ue1 for DC circuit-breakers ................... 70
Table C.1 — TeStS Of ANNEX € ouiiiiiii et en e eens 81
Table F.1 — Test details fOr EMC tESTS ...t e e 85
Table F.2 — Performance criteria for immunity teStS .......ccoviiiiiiiii e 85
Table F.3 — Test parameters for current dips and interruptions .........coceeeviiiiiiiiiiceeineeeeeen, 91
Table F.4 — AC test criteria for voltage dips and interruptions ..........ccocoveiiniiiniinincine e, 92
Table F.5 — DC test criteria for voltage dips and interruptions ..........coociviiiiiiininine e, 92
Table H.1 — Tests Of ANNEX H oo e 103
Table H.2 — Product iNfOrmMatioN.........oouiiuiiiii e 104
Table J.1 — EMC — IMMUNILY T8STS ...ttt e ees 108
TADIE J.2 — VOId. e a 109
Table J.3 — EMC — EMISSION 10STS .. it ittt e ena 111
Table J.4 — Void.....f a4t oo ) ot rra0 @ ge @ T IT e Tl cereerrareareareanenes 111

Table K.1 — symbols and graphical representation of characteristics..............ccocovvieiiiinnnin 112


https://standards.iteh.ai/catalog/standards/sist/aae0f61a-77c1-4b6f-a0e9-50b27347496e/osist-pren-iec-60947-10-2025

IEC CDV 60947-10 © IEC 2024 -9- 121A/635/CDV

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
Part 10: Semiconductor circuit-breakers

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in addition
to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly
Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may participate
in this preparatory work. International, governmental and non-governmental organizations liaising with the IEC also
participate in this preparation. IEC collaborates closely with the International Organization for Standardization (1SO)
in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all interested
IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services
carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or other
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising
out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 60947-10 has been prepared by subcommittee 121A: Low-voltage switchgear and
controlgear, of IEC technical committee 121: Switchgear and controlgear and their assemblies
for low-voltage.

The text of this International Standard is based on the following documents:

FDIS Report on voting
121A/XX/EDIS 121A/XX/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://standards.iteh.ai/catalog/standards/sist/aae0f61a-77c1-4b6f-a0e9-50b27347496e/osist-pren-iec-60947-10-2025
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

The National Committees are requested to note that for this document the stability date
is 20XX....

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED
AT THE PUBLICATION STAGE.



https://standards.iteh.ai/catalog/standards/sist/aae0f61a-77c1-4b6f-a0e9-50b27347496e/osist-pren-iec-60947-10-2025
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 10: Semiconductor circuit-breakers

1 Scope

This part of IEC 60947 series applies to semiconductor circuit-breakers, intended to be installed
and operated by instructed or skilled persons, the main terminals of which are intended to be
connected to circuits, the rated voltage of which does not exceed 1 000 V AC. or 1 500 V DC.

This document covers the following different types:
— Semiconductor Circuit-Breakers (SCCBs) have semiconductor switching elements and, for
isolation function, mechanical switching elements connected in series.

— Semiconductor Hybrid Circuit-Breakers (SCHCBs) have semiconductor switching elements
and mechanical switching elements in parallel and in addition, for isolation function,
mechanical switching elements connected in series.

In this document where the term “Circuit-Breaker” only is used, it applies to both types.

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

The object of this document is to state:

a) the characteristics of circuit-breakers;
b) the conditions with which circuit-breakers shall comply with reference to:
1) operation and behaviour in normal service;

2) operation and behaviour in case of overload and operation and behaviour in case of
short-circuit, including co-ordination in service (selectivity and back-up protection);

3) dielectric properties;
4) requirements on electromagnetic compatibility, where applicable.

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

d) information to be marked on or given with the circuit-breakers.

NOTE For cybersecurity requirements, see IEC TS 63208
2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

AEC-Q101: Failure mechanism based stress test qualification for discrete semiconductors in
automotive applications

IEC 60068-2-6, Environmental testing - Part 2-6: Tests - Test Fc: Vibration (sinusoidal)
IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperature

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h +
12 h cycle)
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IEC 60269-1:2006, Low-voltage fuses — Part 1: General requirements
IEC 60269-1:2006/AMD1:2009
IEC 60269-1:2006/AMD2:2014

IEC 60664-1:2020, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60747-9, Semiconductor devices - Part 9: Discrete devices - Insulated-gate bipolar
transistors (IGBTS)

IEC 60749-5, Semiconductor devices - Mechanical and climatic test methods - Part 5: Steady-
state temperature humidity bias life test

IEC 60749-23, Semiconductor devices - Mechanical and climatic test methods - Part 23: High
temperature

IEC 60749-25, Semiconductor devices - Mechanical and climatic test methods - Part 25:
Temperature cycling

IEC 60749-34, Semiconductor devices - Mechanical and climatic test methods - Part 34: Power
cycling

IEC 60947-1:2020, Low-voltage switchgear and controlgear — Part 1: General rules
IEC 60947-2:2024, Low-voltage switchgear and controlgear — Part 2: Circuit-breakers

IEC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic
current emissions (equipment input current <16 A per phase)

IEC 61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage supply systems, for equipment
with rated current <16 A per phase and not subject to conditional connection

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

IEC 61000-4-3:2020, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques — Surge immunity test
IEC 61000-4-5:2014/AMD1:2017

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

IEC 61000-4-11:2020 Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests

IEC 62475:2010, High-current test techniques — Definitions and requirements for test currents
and measuring systems
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