IEC 60898—1:201!—0W

IEC 60898-1

Edition 2.0 2015-03

INTERNATIONAL |
STANDARD AQ}‘

NORME \\
INTERNATIONALE &0‘

Electrical accessories — Circuit-breakers for ove% protection for

household and similar installations — .
Part 1: Circuit-breakers for a.c. operation \\

Petit appareillage électrique — Disjoncteurgpgur la protection contre les

surintensités pour installations dom§tiq{1es et analogues —

Partie 1: Disjoncteurs pour le fo ement en courant alternatif

&
N\
QJA



https://www.stdhive.com/standards/iec-60898-1-ed-20-b2015-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep:res and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ple<C> md'~ sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Jus® r “blisi>>d
details all new publications released. Ava'able cniin» and
also once a month by email.

Electropedia - wwv .electropedia.org

The world's lecdita online dictionary of electronic and
electrical terms cc taining 20 000 terms and definitions in
English and French, with equivalent terms in 15 additional
languages. +'z0 }aown as the International Electrotechnical
Voca. llary {IEV) online.

IEZ Gloscary - std.iec.ch/glossary

6L 000 electrotechnical terminology entries in English and
Frernli extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
llected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnigi.e 1. cerrationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour to. * ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publication s IEC

Le contenu technique des ub’.cations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ~u amendement peut avoir été publié.

Catalogue IEC - v. *bstc e.iec.ch/catalogue

Application autc 2omc nour consulter tous les renseignements
bibliographiques - sur les Normes internationales,
Spécificati ns techniques, Rapports techniques et autres
dcrumonts He I'IEC. Disponible pour PC, Mac OS, tablettes
Andi id et Ir 0d.

Rechercne de publications IEC - www.iec.ch/searchpub

L. recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 20 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 15
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnigue International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

65 000 entrées terminologiques électrotechniques, en anglais
et en francgais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://www.stdhive.com/standards/iec-60898-1-ed-20-b2015-pdf/

IEC 60898-1

Edition 2.0 2015-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Electrical accessories — Circuit-breakers for overcurrant protection for
household and similar installations —
Part 1. Circuit-breakers for a.c. operation

Petit appareillage électrique — Disjoncteurs pour la protection contre les
surintensités pour installations domesticues et analogues —
Partie 1: Disjoncteurs pour le forctiornaement en courant alternatif

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIS SION

"OM. MISS.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 29.120.50 ISBN 978-2-8322-3744-1

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréeé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-60898-1-ed-20-b2015-pdf/

-2- IEC 60898-1:2015 © |IEC 2015

CONTENTS

L@ T T @ T I L PP 9
ST olo] oL TP 11
NOIMALIVE FEFEIENCES ...t e 12
Terms and defiNitiONS ... e 13
3.1 [T T o = PN 13
3.2 1Y T=T = IR (=] 1 PP 14
3.3 COoNStructional ElEMENTS. . ... 16
3.4 ConditioNs Of OPEIaAtION .....uue e 18
3.5 Characteristic QUANTILIES .....c.ii i e 1Y
3.6 Definitions related to insulation co-ordination.............ccooviiiiiiiiinn o, 23
ClaSSIICALION .. e 25
4.1 LT 1= - 1 P PR 25
4.2 According to the number of poles:......ccooviiiiii i T 25
4.3 According to the protection against external influences:................ SR S 26
4.4 According to the method of mounting: ..ol e, 26
4.5 According to the methods of CONNECION........ccviiiiiii e e, 26
4.5.1 According to the fixation SYStem: ... ..o e 26
4.5.2 According to the type of terminals: ... 26
4.6 According to the instantaneous tripping current (tee 3.5.17) cooiiiiiiiiiiiiiiiieen. 26
4.7 According to the 12t CharaCteriStiC.......c.uvree e 26
Characteristics of CirCUIt-Dreakers. ... ..ol o e 26
5.1 LiSt Of CRAraCeriSTICS cuuie it 26
5.2 Rated quantities.............cccoeveveanns T PPN 27
5.2.1 RaAted VOITAGES . onieiiie i e 27
5.2.2 Rated current (1) ..... oo i 27
5.2.3 Rated freQUENCY .. e 27
5.2.4 Rated short-circuic capacity (Igp) «oovveeeemmieiei 28
5.2.5 Rated making anu treaking capacity of an individual pole (Ign1) «ooovvvvvvvvvnnnnn. 28
5.3 Standard and Nreferr2d ValUBS ... 28
5.3.1 Preferred ‘alues of rated vOltage .......coovvviiii i 28
5.3.2 Preforrec values of rated CUMTent ..., 29
5.3.3 Standa. 1 values of rated freQUENCY ...oviiii i 29
5.3.4 Va'ues of rated short-Circuit Capacity ......oouvveieiiiii e 29
5.3.5 Jtandard ranges of instantaneous triPPINgG ...c.ovv v viiviii e 30
5.26 Standard values of rated impulse withstand voltage (Uimp) «...cccooovveniinnninn. 30
viarving and other product information....... ... 30
Ltanr.ard conditions for operation iN SErVICE ... 32
7.1 LT 1o - Y PP 32
7.2 Ambient air teMPErature FANQE ... ... 32
7.3 Y 1 T = PPN 32
7.4 AtMOSPhEriC CONAITIONS ...t e 33
7.5 Conditions of INStAllAtION . ... 33
7.6 Lo 11U A0 0 1= o | == 33
Requirements for construction and 0peration ..........c.ooeiiiiiiiiie e 33

8.1 MeChanICal AESIGN ... e e e 33


https://www.stdhive.com/standards/iec-60898-1-ed-20-b2015-pdf/

IEC 60898-1:2015 © IEC 2015 -3-

8.1.1 (1] 1=T - | PPN 33
8.1.2 Y T o] o T T VI o PP 33
8.1.3 Clearances and creepage distances (see AnNNex B) .....cvvviiiiiiiiiiiiiiinincneens 35
8.1.4 Screws, current-carrying parts and CONNECioNS .........ocuviiiiiiiiiiiiieeeeen, 37
8.1.5 Terminals for external CONAUCTIONS . .. oouuiiiiiii e 38
8.1.6 Non-interchangeability ... 40
8.1.7 Mechanical mounting of plug-in type circuit-breakers..........ccocoviiiiviiniininns. 41
8.2 Protection against electric SNOCK ... ..o 41
8.3 Dielectric properties and isolating capability...........ccooiiiiiiiiie 41
8.3.1 GBNEIAL L. 41
8.3.2 Dielectric strength at power freqUENCY .......ouiiiiiiii e e 12
8.3.3 Isolating Capability ........ovuiii i 42
8.3.4 Dielectric strength at rated impulse withstand voltage (Uimp) ......." ... 42
8.4 BT aT o L=T e AT ST Y= PP TP 42
8.4.1 Temperature-riSe lMItS .....oiii i et e e 42
8.4.2 Ambient air teMPErature ..........c.ooeiiiiiiiie e D e 42
8.5 Uninterrupted dULY ..o SR SO 43
8.6 AUtomMAtiC OPEration .......couiiuiiiiiie e e 43
8.6.1 Standard tiMe-CUITeNt ZONE .....c.viiiiiiiec s e 43
8.6.2 Conventional QUANLITIES .. ...iueiie i et 44
8.6.3 Tripping CharacCteriStiC ....o.uiuniiii e T e 44
8.7 Mechanical and electrical eNdUIranCe ...........coooiii i 45
8.8 Performance at Short-CirCUit CUITENTS ... 45
8.9 Resistance to mechanical shock and im)act..........ccoooiiiiiiniin e, 45
8.10 RESISIANCE 10 NEAL .. et T e 45
8.11 Resistance to abnormal heat and (0 fire . ... 46
8.12  RESISIANCE 10 FUSTING «ovtitiiieii e e i ettt e e e e e e e et et e a e e e e e eneeas 46
B.L3 P OWET 0SS it e 46
LS T I =1 (P PRSPPI 46
9.1 TYpPe teStS ANd tEST SEU LRI CES . it 46
9.2 LINCES] Ao g To L1 4o o Fo R PPN 47
9.3 Test of indelibilit,; Of TNArKiNg ... 48
9.4 Test of reliabiitv of screws, current-carrying parts and connections...................... 48
9.5 Tests of i~liaLility of screw-type terminals for external copper conductors............. 50
9.6 Test of protcction against electric ShOCK ... 51
9.7 Tert 01 AielECtIIC PrOP OIS . vttt e es 52
9.7.1 1esistance t0 NUMIAITY......oo e 52
9.7 2 Insulation resistance of the main CirCuit ...........ccoviiiiiiiii e, 52
9. 70 Dielectric strength of the main Circuit............cooooiii 53
>.7.4 Insulation resistance and dielectric strength of auxiliary circuits..................... 54
3.7.5 Verification of impulse withstand voltages (across clearances and
across solid insulation) and of leakage current across open contacts............. 54
9.8 Test of temperature-rise and measurement of power 10SS .......cocoviiiiiiiiiiiinincen. 57
9.8.1 AMDbIeNt air tEMPEIATUIE ...iviec e e e e e 57
9.8.2 LICE A o] o 1o =T IU ] TP 58
9.8.3 Measurement of the temperature of parts ........ccooeviiiiiiiii i, 58
9.8.4 Temperature-rise Of @ Part ......ocuii i 58
9.8.5 Measurement Of POWET 10SS ... 58

9.9 22 ET o - (= 58


https://www.stdhive.com/standards/iec-60898-1-ed-20-b2015-pdf/

-4 - IEC 60898-1:2015 © |IEC 2015

9.10 Test of tripping CharaCteriStiC .......uieuii e 59
9.10.1 GBNEIAL i 59
9.10.2 Test of time-current characteristiC..........cooviiiiiiii i 59
9.10.3 Test of instantaneous tripping, of correct opening of the contacts and of

the trip-free fUNCLION ... e 59
9.10.4 Test of effect of single-pole loading on the tripping characteristic of

MUItIPOIE CIrCUIt-DIrEaKEIS ... e e ee s 60
9.10.5 Test of effect of ambient temperature on the tripping characteristic ............... 60

9.11 Verification of mechanical and electrical endurance ............cooooiiiiiiiiiiiniineneens 61
9.11.1 General tesSt CONAILIONS ....vuiiii i 61
9.11.2 BICE A o] o 1o =T 1N ] TP 61
9.11.3 Condition of the circuit-breaker after test .........ccooooiiiiiiiii, TR >

9.12  ShOIt-CIFCUIT 1SS it e s 62
9.12.1 (1] 1=T - | PP ST 62
9.12.2 Values of test qUaNtIties ......ovvvieiiii i 63
9.12.3 Tolerances on test qUaNtities ........oooviiiiiiii e N 63
9.12.4 Test circuit for short-circuit performance.........cccccooviiiiicicie s e, 63
9.12.5 Power factor of the test CIrCUIt ........oouiii i T e 65
9.12.6 Measurement and verification of 12t and of the peak current (Ip) ................... 65
9.12.7 Calibration of the test CIrCUIt ... ..o 65
9.12.8 Interpretation Of reCOrds ... 65
9.12.9 Condition of the circuit-breaker for test ... ...t 66
9.12.10 Behaviour of the circuit-breaker during shart-circuit tests.......ooooveiiiiiiinianne. 67
Lo T 2 I O I == A o o o = o [ 1= 67
9.12.12 Verification of the circuit breaker at.2r snort circuit tests.:........cooooiiiiiiiininnnn. 72

.13  MEChANICAI STTESSES ..ttt et ettt e e e 73
9.13.1 Mechanical SNOCK ... e 73
9.13.2 Resistance to mechanica: st.esses and iMmpPact ........oooviiiiiiiiiiiiieeeeee, 74

9.14 Test of resistance t0 heat. .. 77

9.15 Resistance to abnormal r.2atand to fire ... 78

9.16 Test Of reSiStanCe te rU TING covuiiii e e e e e e eaeeaes 79

Annex A (informative) Detcrrination of short-circuit power factor ..........ccoeviiiiiiiiiiiicneenen, 93

A.l LT Lo - Y PP 93

A.2 Method 1 - Cetermination from d.c. COMPONENt ... ..o 93

A.3 Method 2 - Dctermination with pilot generator ... 93

Annex B (normaiive) Dctermination of clearances and creepage distances.........ccoccevvvenneen. 94

B.1 Q=Y o IO 2= | DTN 94

B.2 Oricntation and location of a creepage diStanCe.........ooooviiiiiiiiiiiiiieeee 94

B Creepage distances where more than one material isused.............coooviiiiiiniann. 94

b4 Creepage distances split by floating conductive part..........ccocoviiiiiiivineneeee, 94

25 Measurement of creepage distances and ClearanCes ........c.oooovieiiiiiiiiiiiiiiineieennes 94

Avrnex C (normative) Test sequences and number of samples ......ccoooveviiiiiiciiinci e, 99
C.1 LI AT Lo [V T=T o [of < E PPN 99
c.2 Number of samples to be submitted for full test procedure and acceptance

(o] 1 (=] - PSP 101
C.3 Number of samples to be submitted for simplified test procedure ........................ 101

Annex D (informative) Co-ordination under short-circuit conditions between a circuit-
breaker and another short-circuit protective device (SCPD) associated in the
EST= 0 L= ol T (o] 1 PP 105


https://www.stdhive.com/standards/iec-60898-1-ed-20-b2015-pdf/

IEC 60898-1:2015 © IEC 2015 -5-

D.1 LT 1=T - 1 PP 105
D.2 L@ Y= Y= PP 105
D.3 General requirements for the co-ordination of a circuit-breaker with another
SO P D ittt 106
D.3.1 General CoONSIAEratioN. .. ... 106
D.3.2 LI R e) Y=Y g o U1 = 1) PP 106
D.3.3 Behaviour of Cq in association with another SCPD ..o 106
D.4 Type and characteristics of the associated SCPD .........ccoovviiiiiiiei e, 106
D.5 Verification Of SEIECHIVILY ... 107
D.6 Verification of back-up protection ..., 107
D.6.1 Determination of the take-over CUrrent.........ccoovviiii i 207
D.6.2 Verification of back-up protection..........coooiiiiiiii ... 10y
D.6.3 Tests for verification of back-up protection ...........coocovvviiiii 108
D.6.4 Results to be obtained ... ..o 109
Annex E (normative) Special requirements for auxiliary circuits for safety extrc -low
AV 70| 2= Vo 1 2P \ NPTPTITTR 112
Annex F (informative) Examples of terminals ... W S AT 113
Annex G (informative) Correspondence between ISO and AWG cunuer conductors........... 116
Annex H (normative) Arrangement for short-Circuit test........cooeuveiviii s i 117
Annex | (normative) Routine testS........cooveiiiiiiiiiiiiiiiieen N PP 120
.1 GENEIAL . 120
1.2 TrHIPPING TESTS ceieiii e 120
1.3 Verification of clearances between Open CONACIS ..ovviiiiiiiiiii i 120
Annex J (normative) Particular requirements for c rcui -breakers with screwless type
terminals for external copper CONAUCIOrS ... 121
J.1 SCOPE i e aaanas 121
J.2 NOIMALIVE FEfEIENCES ... i e 121
J.3 Terms and definitions........... 0 AT PP 121
J.4 ClasSIfICALION ... e 122
J.5 Characteristics Of CirCUt-Di2aKEIS .. couiiii e 122
J.6 Marking.............. ... e PR 122
J.7 Standard conditic 1S 1or operation iN SErVICe ... ...c.oiiiiiiiii e 122
J.8 (O%0] a5 { (U Toa AT TaF-Yd=To [V T =10 £ 1= o) £ 123
J.8.1 Coni 2ctin or disconnection of coNAUCIOrS ......c.ovuiiviiiiiiii e, 123
J.8.2 Dimens ans of connectable conduCtors .........coovviiiiiiiiii 123
J.8.3 Counnectable cross-sectional areas ..........ooeviiiiiiiiii 124
J.8.4 1sertion and disconnection of coONAUCTIOrS ..o 124
J.6 5 Design and construction of terminals ...........cccoiiiiiiiiiiii i 124
J.2 RESISTANCE 10 AQEING - .ottt 125
J.x LIS T PP 125
J.9.1 Test of reliability of screwless terminals..........cooooiiiiii 125
J.9.2 Tests of reliability of terminals for external conductors: mechanical
SEE NG N 126
J.9.3 L@V 7] 11 o 1= 1 126
J.10 ReferenCe dOCUMENTS ..uiie e e et e e 128
Annex K (normative) Particular requirements for circuit-breakers with flat quick-
Lodo] oY oY= Tox A =21 YT =1 o ] o I PPN 130
K.1 ST ol ] o= PPN 130

K.2 NOIMALIVE TEI BTN CES . v e e e e 130


https://www.stdhive.com/standards/iec-60898-1-ed-20-b2015-pdf/

-6- IEC 60898-1:2015 © |IEC 2015

K.3 Terms and definitioNS. ... 130
K.4 L - T 1= L o 131
K.5 Characteristics of Circuit-breakers........oooviiii i 131
K.6 Y =Y C L o T PPN 131
K.7 Standard conditions for operation iN SEIrVICEe.......c.oiviiiiiiiiiiiee e 131
K.8 Constructional reqUIrEMENTS ... e 131

K.8.1 Clearances and creepage distances (see AnnNex B) .....ccovoveeiiiiiiiiiinincneennn, 131

K.8.2 Terminals for external CONAUCTOrS .......c.iiuiiii i 132
K.9 IS5 £ T PPt 132

K.9.1 Mechanical overload-fOrCe ... ..c.viiiiiii e .132
K.10 Reference dOCUMENES .. ..o e 136

Annex L (normative) Specific requirements for circuit-breakers with screw-type
terminals for external untreated aluminium conductors and with aluminium screv:-

type terminals for use with copper or with aluminium conductors ..................ico .. 137
L.1 ST ol ] o= PP PPN 137
L.2 NOIMALIVE FEfEIENCES . i T e 137
L.3 Terms and definitions...... ... WP Y AT 137
L.4 ClasSification .........oiuiii . WA 138
L.5 Characteristics Of CirCUIt-Dreakers ..o e 138
L.6 1V =T C L Yo T L PPN 138
L.7 Standard conditions for operation iN SErviCe............ viviiiii i 138
L.8 Constructional reqUIremMeNnts ..o 139
L.9 LIS T PP 139
L.9.1 TeSt CONAITIONS ..evniii e e 141
L.9.2 CUITENt CYCIING LBt et e 141
L2 TT o o o = Y o 1 V2% 147
Figure 1 — Thread forming tapping SC e ! (S 3.22) couiuiiiiiiei e 79
Figure 2 — Thread cutting tapping CCreiv £3.3.23) it 79
Figure 3 — Typical diagram for all sho.t circuit tests except for 9.12.11.2.2) ...oooeviviiniinnnnnns 80
Figure 4 — Typical diagram o) short circuit tests according t0 9.12.11.2.2) .....ccccovvvvenviinennnnnn. 81
Figure 5 — Detail of impzadanas'Z and Zq ... 81
Figure 6 — Example o1 cho.t-circuit making or breaking test record in the case of a
single-pole device 0. SIrgle PhasSe @.C..c.iiiiiiiii e 83
Figure 7 — Meri.anical shock test apparatus (9.13.1) ovviieiiiiiii e 84
Figure 8 — Stai dard test fINGer (9.6) ..c.ie i 85
Figure @ — Mechanical impact test apparatus (9.13.2) ... 86
Fixuic 10 — Striking element for pendulum for mechanical impact test apparatus
St ) T PP 87
Figr2 11 — Mounting support for mechanical impact test (9.13.2) ....cccvvviiiiiiiiiiiiiieeeeeeeen, 88
Figure 12 — Example of mounting for a rear fixed circuit-breaker for mechanical impact
=TSy O S T2 T PP 89
Figure 13 — Example of mounting of a panel board type circuit-breaker for mechanical
g o= Yot A 1= 1= A (= 0 7572 T 90
Figure 14 — Application of force for mechanical test on a rail-mounted circuit-breaker
0 T2 PP 91

Figure 15 — Ball-pressure test @apParatusS. . ... 91


https://www.stdhive.com/standards/iec-60898-1-ed-20-b2015-pdf/

IEC 60898-1:2015 © IEC 2015 -7 -

Figure 16 — Example of application of force for mechanical test on two-pole plug-in
circuit-breaker, the holding in position of which depends solely on the plug-in

CONNECTIONS (.03, 2.5 1uiitiiiiiii ettt ettt et e e e et e et e e e e e e e aa e 92
Figure 17 — Diagrammatic representation (9.15) .....ooiiiiiiiiiii e 92
Figure B.1 — Examples of methods of measuring creepage distances and clearances........... 98
Figure D.1 — Overcurrent co-ordination between a circuit-breaker and a fuse or back-

up protection by a fuse — Operating characteriSticS ..........oouiiiiiiiiii 110
Figure D.2 — Total selectivity between two circuit-breakers ............cooovviiiiiiii i 110
Figure D.3 — Back-up protection by a circuit-breaker — Operating characteristics ............... 111
Figure F.1 — Examples of pillar terminals ... 113
Figure F.2 — Examples of screw terminals and stud terminals ..............oooiiiiiiiinnn, 1.4
Figure F.3 — Examples of saddle terminalS.........cccoviiiiiiiiiii e L .115
Figure F.4 — Examples of lug terminals .........cooiiiiiiiii e e 115
Figure H.1 — TeSt arrangemeENnt ... ...t e e e e e e e eneeaas 118
Figure H.2 — Grid CirCUIL. ... e D0 eaeeieeeeaaas 118
Figure H.3 — Grid CirCUIT. .. i r e e e ree Shrea e e e e eaeeaas 119
Figure J.1 — CoNNeCtiNg SAMPIES ...uvuiiiiiiiii e e et e e e e e eas 126
Figure J.2 — Examples of screwless-type terminals ... 128
Figure K.1 — Example of position of the thermocouple for meaxz..ament of the

L0000 0T = L L= 1T = S 133
Figure K.2 — Dimensions of male tabs...................... . N A 134
Figure K.3 — Dimensions of round dimple detents (sce rigure K.2) oo 135
Figure K.4 — Dimensions of rectangular dimple detunts (see Figure K.2).....cooiiiiiiininaanne. 135
Figure K.5 — DIMensions of hole detentS .. ..o 135
Figure K.6 — Dimensions of female CONNELICTS ... e 136
Figure L.1 — General arrangement for t2 Te st e 145
FIQUIE L2 e e 145
o T = I 146
o T8 = I 146
U LD e e e et 146
o U1 = I PR UPRUPRPRN 146
Table 1 — Preferrad values of rated VOItAGE ... c.uvvniiiiii e 29
Table 2 — Rongus of inStantan@ous triPPING ..o 30
Table 3 - Rated impulse withstand voltage as a function of the nominal voltage of the
= VT T o PP 30
“able 4 — Minimum clearances and creepage diStaNCES.....c.cvuiiiiiiiiiiie e 36
Tabie 5 — Connectable cross-sections of copper conductors for screw-type terminals........... 39
Table 6 — TeMPErature-riSe VAIUCS. ... ... e 42
Table 7 — Time-current operating characteriStics...... ..o 44
Table 8 — Maximum POWETr (0SS PEI POIE ..uenii e 46
Table 9 — LiSt Of Y P @ 1S S it 47
Table 10 — Cross-sectional areas (S) of test copper conductors corresponding to the

(=A< To I oA U] =T 01 £ PP 48

Table 11 — Screw thread diameters and applied tOrqUES .......ccvviiiiiiii e 49


https://www.stdhive.com/standards/iec-60898-1-ed-20-b2015-pdf/

-8- IEC 60898-1:2015 © |IEC 2015

Table 12 — PUIlING fOICES ..oniieiie e e e e 50
Table 13 — Test voltage of auxiliary CirCUILS .......iiuiiiiii e 54
Table 14 — Test voltage for verification of impulse withstand voltage .............ccocevviviiinennnnn. 56

Table 15 — Test voltage for verifying the suitability for isolation, referred to the rated
impulse withstand voltage of the circuit breakers and the altitude where the test is

[oF> Y =0 o U | AP 57
Table 16 — Applicability of ShOrt-CirCUit tESES . .cuiieiiii e 63
Table 17 — Power factor ranges of the test CIrCUIt .........cooviiii i 65
Table 18 — Ratio k between service short-circuit capacity (Iog) and rated short-circuit
CAPACITY (IG) «eevvvrrrrrniie e e 69
Table 19 — Test procedure for Icg in the case of single- and two-pole circuit-breakers ..... .00
Table 20 — Test procedure for Ig in the case of three- and four-pole circuit-breakers..... ... 70
Table 21 — Test procedure for Ig in the case of three-phase tests for single-pole
circuit-breakers of rated voltage 230/400 V ... 71
Table 22 — The test ProCcedure fOr I «vvee e s e e 71
Table 23 — Test procedure for I, in the case of three-phase tests for singlc-pol::
circuit-breakers of rated voltage 230/400 V......ccoevveiiiiiiiiiieineeee e, . O 72
Table C.1 — TSt SEUUENCES ..vuiitiiiiiiiei e et e e e e e e e et e et e e e anes s aeteet e tae e e e e ennenns 100
Table C.2 — Number of samples for full test procedure........co . e, 101
Table C.3 — Reduction of samples for series of circuit-brea':ars ~aving different

NUMDErS Of POIES ..o 103
Table C.4 — Test sequences for a series of circuit-brecke,=s being of different

instantaneous tripping ClasSifiCatiONS ......cc.ii i e 104
Table J.1 — Connectable CONAUCIOIS .. ... e 124
Table J.2 — Cross-sections of copper conductors connectable to screwless-type

LEIMINAIS e e e 124
TabIE J.3 — PUI FOrCES oot e e e ea s 126
Table K.1 — Informative table on cnlo.« c/,de of female connectors in relationship with

the cross section of the CONAUCTE ... 131
Table K.2 — Overload teSt fOrCeE s o e 132
Table K.3 — DIMeENSIONS Of oI008, e e 133
Table K.4 — Dimensions «f female CoONNECLOrS........oivuiiiiiii e 136
Table L.1 — Marking for i 2rmiNalS .. ... e 138
Table L.2 — Connectab.> cross-sections of aluminium conductors for screw-type

10T 0T = LSS PR 139
Table L.3 — vist of tests according to the material of conductors and terminals ................... 140
Table L.1 — Connectable conductors and their theoretical diameters............cccooeiviiiiiiiinnns 140
Tab'e L.o — Cross sections (S) of aluminium test conductors corresponding to the

R0 T T o1 £ PRI 141
rable L.6 — Test conductor [ength ... 142
Table L.7 — Equalizer and busbar dimensSions ..........ccvieiiiiiiii e 142
Table L.8 — Test current as a function of rated Current ..........ccoooiiiiiiiiiii i 144

Table L.9 — Example of calculation for determining the average temperature deviation D...144


https://www.stdhive.com/standards/iec-60898-1-ed-20-b2015-pdf/

IEC 60898-1:2015 © IEC 2015 -9-

1)

2)

3)

4)

5)

6)

7

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL ACCESSORIES -
CIRCUIT-BREAKERS FOR OVERCURRENT PROTECTION
FOR HOUSEHOLD AND SIMILAR INSTALLATIONS -

Part 1: Circuit-breakers for a.c. operation

FOREWORD

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 (ISO) in accordance with conditions determined by
agreement between the two organizations.

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.

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.

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.

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.

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

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.

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.

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.

International Standard IEC 60898-1 has been prepared by sub-committee 23E: Circuit-
breakers and similar equipment for household use, of IEC technical committee 23: Electrical
accessories.

This bilingual version (2016-11) corresponds to the English version, published in 2015-03.

This second edition cancels and replaces the first edition published in 2002,
Amendment 1:2002 and Amendment 2:2003. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Revision of 9.5 Terminals

b) Revision of the test of glow wire
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c) Simplification of the figures for short circuit tests.

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

FDIS Report on voting

23E/881/FDIS 23E/894/RVD

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

The French version of this standard has not been voted upon.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this standard, the following print types are used:

— Requirements proper: in roman type.
— Test specifications: in italic type.

— Explanatory matter: in smaller roman type.

A list of all parts in the IEC 60898 series, published under the general title Electrical
accessories — Circuit-breakers for overcurrent protection for household and similar
installations, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

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

e amended.

The contents of the corrigendum of November 2015 have been included in this copy.
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ELECTRICAL ACCESSORIES -
CIRCUIT-BREAKERS FOR OVERCURRENT PROTECTION
FOR HOUSEHOLD AND SIMILAR INSTALLATIONS -

Part 1: Circuit-breakers for a.c. operation

1 Scope

This part of IEC 60898 applies to a.c. air-break circuit-breakers for operation at 50 Hz, 60 Hz
or 50/60 Hz, having a rated voltage not exceeding 440 V (between phases), a rated current
not exceeding 125 A and a rated short-circuit capacity not exceeding 25 000 A.

As far as possible, it is in line with the requirements contained in IEC 60947-2.

These circuit-breakers are intended for the protection against overcurrents of wiring
installations of buildings and similar applications; they are designed for use by uninstructed
people and for not being maintained.

They are intended for use in an environment with pollution degree 2.
They are suitable for isolation.

Circuit-breakers of this standard, with exception of those rated 120 V or 120/240 V
(see Table 1), are suitable for use in IT systems.

This standard also applies to circuit-breakers having more than one rated current, provided
that the means for changing from one discrete rating to another is not accessible in normal
service and that the rating cannot be changed without the use of a tool.

This standard does not apply to

— circuit-breakers intended to protect motors;

— circuit-breakers, the current setting of which is adjustable by means accessible to the
user.

For circuit-breakers having a degree of protection higher than IP20 according to IEC 60529,
for use in locations where arduous environmental conditions prevail (e.g. excessive humidity,
heat or cold or deposition of dust) and in hazardous locations (e.g. where explosions are
liable to occur), special constructions may be required.

This standard does not apply to circuit-breakers for a.c. and d.c. operation,which is covered
by IEC 60898-2.

This standard does not apply to circuit-breakers which incorporate residual current tripping
devices, which is covered by IEC 61009-1, IEC 61009-2-1, and IEC 61009-2-2.

A guide for coordination under short-circuit conditions between a circuit-breaker and another
short-circuit protective device (SCPDs) is given in Annex D. For more severe overvoltage
conditions, circuit-breakers complying with other standards (e.g. IEC 60947-2) should be
used.

For an environment with a higher pollution degree, enclosures giving the appropriate degree
of protection should be used.





