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EN 60898-1:2019 (E)

European foreword

This document (EN 60898-1:2018) consists of the text of IEC 60898-1:2015 prepared by SC 23E “Circuit-
breakers and similar equipment for household use” of IEC/TC 23 “Electrical accessories”, together with the
common modifications prepared by CLC/TC 23E “Circuit breakers and similar devices for household and
similar applications”.
The following dates are fixed:
» latest date by which this document has to be (dop) 2019-07-18

implemented at national level by publication of an

identical national standard or by endorsement

» latest date by which the national standards (dow) 2024-01-18
conflicting with this document have to be withdrawn

This document supersedes EN 60898-1:2003, EN 60898-1:2003/A1:2004, and EN 60898-1:2003/A12:2008.

Clauses, subclauses, notes, tables, figures and annexes which are additional to those in IEC 60898-1:2015
are prefixed "Z".

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CENELEC 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(s) see informative Annex ZZ, which is an integral part of this
document.

ANM — (sv anm) Uppgifter om andra, felaktiga datum har tidigare cirkulerat i CENELEC.
Endorsement notice

The text of the International Standard IEC 60898-1:2015 was approved by CENELEC as a European
Standard with agreed common modifications.
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Add Annex ZB:

Annex ZB
(normative)

Normative references to international publications with their
corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common maodifications, indicated by (mod), the
relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available

here: www.cenelec.eu.

Publication Year Title EN/HD Year
IEC 60051 Series  Direct acting indicating analogue electrical EN 60051 Series
measuring instruments and their accessories -

IEC 60112 2003 Method for the determination of the proof and EN 60112 2003
+Al 2009 the comparative tracking indices of solid +Al 2009
insulating materials
IEC 60227 Series  Polyvinyl chloride insulated cables of rated EN 50525 Series
voltages up to and including 450/750V
IEC 60228 2004 Conductors of insulated cables EN 50525 Series
IEC 60269 Series  Low-voltage fuses EN 60269 Series
IEC 60364-1 2005 Low-voltage electrical installations — Part 1: HD 60364-1 2008
(mod) Fundamental principles, assessment of general  + Al 2017
characteristics, definitions
IEC 60364-4-41 2005 Electrical installations of buildings — Part 4: HD 60364-4-41 2017
(mod) Protection for safety — Chapter 41: Protection +All 2017
against electric shock
IEC 60364-4-43 2008 Electrical installations of buildings — Part 4: HD 60364-4-43 2010
(mod) Protection for safety — Chapter 47: Application of
protective measures for safety — Section 473:
Measures of protection against overcurrent
IEC 60417 Datab  Graphical symbols for use on equipment. _ _
ase Available from: http://www.graphical-
symbols.info/equipment
IEC 60529 1989 Degrees of protection provided by enclosures EN 60529 1991
+Al 1999 (IP Code) + Al 2000
+ A2 2013 + A2 2013
IEC 60664-1 2007 Insulation co-ordination for equipment within low  EN 60664-1 2007
voltage systems . Part 1: Principles,
requirements and tests
IEC 60695-2-10 2013 Fire hazard testing - Part 2-10: Glowing/hot-wire EN 60695-2-10 2013

24
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based test methods - Glow-wire apparatus and
common test procedure
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IEC 60695-2-11

IEC 60898-2
+Al (mod)

IEC 60947-1

IEC 60947-2

IEC 61009-1
+Al

+A2

(mod)

IEC 61009-2-1

IEC 61009-2-2

IEC 61545

ISO 2039-2

ISO/IEC Guide 2

2014

2000
2003

2007

2016

2010
2012
2013

1991

1991

1996

1987

2004
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Fire hazard testing - Part 2—-11: Glowing/hot-wire
based test methods — Glow- wire flammability
test method for end products

Circuit-breakers for overcurrent protection for
household and similar installations — Part 2:
Circuit-breakers for a.c. and d.c. operation

Low-voltage switchgear and controlgear — Part 1
General rules

Low-voltage switchgear and controlgear — Part 2
Circuit-breakers

Residual current operated circuit-breakers with
integral overcurrent protection for household and
similar uses (RCBO's) — Part 1: General rules

Residual current operated circuit-breakers with
integral overcurrent protection for household and
similar use (RCBO's) — Part 2—1: Applicability of
the general rules to RCBO's functionally
independent of line voltage

Residual current operated circuit-breakers with
integral overcurrent protection for household and
similar uses (RCBO's) — Part 2—2: Applicability
of the general rules to RCBO's functionally
dependent on line voltage

Connecting devices — Devices for the
connection of aluminium conductors in clamping
units of any material and copper conductors in
aluminium bodied clamping units

Plastics — Determination of hardness — Part 2:
Rockwell hardness

Standardization and related activities - General
vocabulary

EN 60898-1:2019 (E)

EN 60695-2-11

EN 60898-2

EN 60947-1

EN 60947-2

EN 61009-1
+Al

+A2

+A11

+A12

EN 61009-2-1
+Al1

EN ISO 2039-2

2014

2006

2007

2017

2013
2014
2014
2015
2016

1994
1998

1999

25

SS-EN 60898-1, utg 2:2019



-2- IEC 60898-1:2015 © IEC 2015

CONTENTS

L@ T T @ T I P 9
s oo ] o L TP PP 11
2 NOIMALIVE FEFEIENCES ...t e 12
3 Terms and definitioNS ... e 13
3.1 [T T o = PPN 13
3.2 1Y T=T = IR (=] 1 PP 14
3.3 COoNStructional lEMENTS. . ... 16
3.4 ConditioNS Of OPEIAtION ....uee e 18
3.5 CharacteristiC QUANTILIES . ...iuuiii e e e e 19
3.6 Definitions related to insulation co-ordination.............coooiiiiiiiii e 23

A ClaSSITICALION ..t 25
4.1 LT 1= - 1 F PPN 25
4.2 According to the nuUMber Of POIES: . ... 25
4.3 According to the protection against external influences: ..........ccocoeiiiiiiinin e, 26
4.4 According to the method of MOUNTING: ... 26
4.5 According to the methods of CONNECHION........oiviiiiii e, 26
4.5.1 According to the fixation SYStem: ... .. 26
4.5.2 According to the type of terminals:........cooiiii i 26

4.6 According to the instantaneous tripping current (see 3.5.17) ..ooiieiiiiiiiiiiiniiianen. 26
4.7 According to the 12t ChAraCtErIStIC. . ...iuvvii e et 26

5  Characteristics of CirCUit-Dreakers. ... ... 26
5.1 LiSt Of CRAraCteriStICS cuuie it 26
5.2 RaAted QUANTIIES ... e e 27
5.2.1 RAted VOITAGES - oeieiii e 27
5.2.2 Rated current (1) .ooooooeoirii 27
5.2.3 RaAted frEOUENCY ... e 27
5.2.4 Rated short-circuit capacity (Igp) «oovvvevvvmmiiee 28
5.2.5 Rated making and breaking capacity of an individual pole (Ign1) «ooovvvvvvvvvennnn. 28

5.3 Standard and preferred ValUES ........oouviiiiiii i 28
5.3.1 Preferred values of rated vOltage ........coovvviiii i 28
5.3.2 Preferred values of rated CUMTent ...... ..o 29
5.3.3 Standard values of rated freQUENCY ....cvveii i 29
5.3.4 Values of rated short-Circuit Capacity .......c.ooeieiiiiiii e 29
5.3.5 Standard ranges of instantaneous triPPING .....oovviviiiiiii e 30
5.3.6 Standard values of rated impulse withstand voltage (Uimp) «...cccooovveniineninn. 30
Marking and other product information.............oooi i 30
Standard conditions for operation iN SErVICE ... ..o 32

7.1 GBIl . 32
7.2 Ambient air teMPErature FANQE ... ... e 32
7.3 N L1 T = PP 32
7.4 AtMOSPhEriC CONAITIONS ...t e 33
7.5 Conditions Of INStAllAtION . ... 33
7.6 Lo 11U oY o 1= o | == 33

8 Requirements for construction and OPeration ...........oc.ii i 33
8.1 MeChanICal AESIGN .. e e et e e 33

SEK Svensk Elstandard SS-EN 60898-1, utg 2:2019



IEC 60898-1:2015 © IEC 2015 -3-

8.1.1 (1] 1=T o= | PPN 33
8.1.2 Y TTod o P T VI o PP 33
8.1.3 Clearances and creepage distances (see AnNNex B) .....coovvviiiiiiiiiiiiiinincneens 35
8.1.4 Screws, current-carrying parts and CONNECiONS .........ocuviiiiiiiiiiiieeeaeen 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...........coccoviiiiviiniininn. 41
8.2 Protection against electric SNOCK ... 41
8.3 Dielectric properties and isolating capability...........ccoooiiiiiiiiie 41
8.3.1 GBNEIAL it 41
8.3.2 Dielectric strength at power freqUENCY .......oeiiniiii e 42
8.3.3 ISOlating CapPability .....ovuie e 42
8.3.4 Dielectric strength at rated impulse withstand voltage (Uimp) «-...coooveiiininnne 42
8.4 BT T T=T e AN ST 1T PP 42
8.4.1 TempPerature-riSe lMItS .....iiuii i e 42
8.4.2 Ambient air tEMPEIAtUIE .......ouei e e 42
8.5 L Lo TT o) (=T 0T =0 1o LU 43
8.6 AULOMALIC OPEIATION ...ttt e e e 43
8.6.1 Standard tiMe-CUITENT ZONE ....iuiiii e 43
8.6.2 Conventional QUANLITIES ......cuuiie e 44
8.6.3 Tripping ChAraCteriStiC ..ueunieieee e 44
8.7 Mechanical and electrical eNAUIANCE .......ccvviiiiiiiiie e 45
8.8 Performance at Short-CirCUIt CUITENTS ......ouiieii e 45
8.9 Resistance to mechanical shock and impact ...........ccooiiiiiiiiii e 45
8.10 RESISIANCE 10 NEAL .. et e 45
8.11 Resistance to abnormal heat and to fire ... 46
8.12  RESISIANCE 10 FUSTING . oeuieiiiii et e e e e e e e e et et e a e e e e e enaees 46
S S T o 1YV g (o 13 PPN 46
1S T I = 1S £ PP PTTPRPR 46
9.1 Type tests and tESt SEQUENCES ......uu e 46
9.2 LTS Ao g o 1140 o - PPN 47
9.3 Test of indelibility of Marking ... 48
9.4 Test of reliability of screws, current-carrying parts and connections...................... 48
9.5 Tests of reliability of screw-type terminals for external copper conductors............. 50
9.6 Test of protection against electric SNOCK ... 51
9.7 Test Of dieleCtriC PrOPEITIES ... it i 52
9.7.1 Resistance t0 hUMIAItY ... ... 52
9.7.2 Insulation resistance of the main CirCuit ...........ccoviiiiiiiiii e, 52
9.7.3 Dielectric strength of the main Circuit.............coooiii 53
9.7.4 Insulation resistance and dielectric strength of auxiliary circuits..................... 54
9.7.5 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 .......c.coviiiiiiiiiiiiinineene. 57
9.8.1 AMDbIeNnt air tEMPEIATUIE ...iviei e e e e e e 57
9.8.2 LICE A o] o 1o =T [N TP 58
9.8.3 Measurement of the temperature of parts .........ccooceviiiiiiiiii e, 58
9.8.4 Temperature-rise Of @ Part ......ocu i 58
9.8.5 Measurement Of POWET 10SS ... 58
9.9 22 R - (- 58

SS-EN 60898-1, utg 2:2019 SEK Svensk Elstandard



-4 - IEC 60898-1:2015 © IEC 2015

9.10 Test of tripping CharaCteriStiC ........oeuii e 59
9.10.1 GBNEIAL L.t 59
9.10.2 Test of time-current characteristiC..........coovviiiiiiiii 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 60
9.10.5 Test of effect of ambient temperature on the tripping characteristic ............... 60

9.11 Verification of mechanical and electrical endurance .............cooooiiiiiiiiiiiiniinceen, 61
9.11.1 General tesSt CONAILIONS ...iuuiii i 61
9.11.2 TESE PrOCEAUIE ..ttt ettt e e e e aees 61
9.11.3 Condition of the circuit-breaker after test .........ccooviiiiiiiii 62

.12 SNt CIrCUIT TS ..ttt e e e ea e eaas 62
9.12.1 (1] 1=T o= | PPN 62
9.12.2 Values of teSt QUANTITIES ...iviii e 63
9.12.3 Tolerances on test QUANTITIES .. ... e 63
9.12.4 Test circuit for short-circuit performance.........cccccooiiiiiii i 63
9.12.5 Power factor of the teSt CIFCUIL .......c.iiuiii i 65
9.12.6 Measurement and verification of 12t and of the peak current (Ip) ................... 65
9.12.7 Calibration of the teSt CIrCUIL ... ...iiu i 65
9.12.8 Interpretation Of FECOIAS .. ... 65
9.12.9 Condition of the circuit-breaker for test ..o, 66
9.12.10 Behaviour of the circuit-breaker during short-circuit tests............ccooeeeiiinianen. 67
Lo 2 I O I == A o o o = o [0 1= 67
9.12.12 Verification of the circuit breaker after short circuit tests.:...........ccocoeiiiinni. 72

9.13  MEChANICAI STITESSES ..ttt et ettt e e 73
9.13.1 MechaniCal SNOCK ........iiii e 73
9.13.2 Resistance to mechanical stresses and iMmpact ..........coooiiiiiiiiiiiniineeeen, 74

9.14  Test of resistance t0 heat........o.uiiiiiiiii 77

9.15 Resistance to abnormal heat and to fire ... 78

9.16 Test Of reSiStanCe t0 FUSTING ...uiuuiin i e e e e eaeees 79

Annex A (informative) Determination of short-circuit power factor ............cccoeeviiiiiviinenennnnn. 93

A.l GBIl .t 93

A.2 Method 1 — Determination from d.c. COMPONENt ..ot 93

A.3 Method 2 — Determination with pilot generator ...........cooooiiiiiiiii i 93

Annex B (normative) Determination of clearances and creepage distances.............cccceeeune.. 94

B.1 (T =T o T=Y = | PPN 94

B.2 Orientation and location of a creepage diStanCe...........coooiiiiiiiiiiiiiieee 94

B.3 Creepage distances where more than one material isused............ccoooviiiiiniann.. 94

B.4 Creepage distances split by floating conductive part..........ccooveiiiiiiiiieee e, 94

B.5 Measurement of creepage distances and ClearanCes .........ocoovieiiiiiiiiiiniiniineieenns 94

Annex C (normative) Test sequences and number of samples .......cocoovviiiiii i, 99
C.1 LI AT Lo [N T=T o] < E PPN 99
Cc.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= 10 L= ol T (o] T PPt 105

SEK Svensk Elstandard SS-EN 60898-1, utg 2:2019



IEC 60898-1:2015 © IEC 2015 -5-

D.1 L= 1= = | PN 105
D.2 L@ V=T 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 CoNSIAEratioN........ciuiiii i 106
D.3.2 TAKE-OVEI CUITEINT ittt ettt et e et e e e 106
D.3.3 Behaviour of C1 in association with another SCPD ... 106
D.4 Type and characteristics of the associated SCPD .........ccoovviiiiiiiii e, 106
D.5 Verification Of SEIECHIVILY ...iuii i 107
D.6 Verification of back-up protection ... 107
D.6.1 Determination of the take-0ver CUreNnt.........coiviiiii i 107
D.6.2 Verification of back-up protection............oooii i, 107
D.6.3 Tests for verification of back-up protection ...........coooviiiiiiii i, 108
D.6.4 Results to be Obtained ... ..o 109
Annex E (normative) Special requirements for auxiliary circuits for safety extra-low
(V701 €= Vo 1 2P 112
Annex F (informative) Examples of terminals ..o 113
Annex G (informative) Correspondence between ISO and AWG copper conductors............ 116
Annex H (normative) Arrangement for Short-Circuit test.........coovvviiiiiii i 117
Annex | (NOrmative) ROULINE tESES .. .. e e 120
1.1 L= 1= = | PN 120
1.2 LI ] o o1 1o B (=T £ PP 120
1.3 Verification of clearances between open contacts ..........cooeovviiiii i 120
Annex J (normative) Particular requirements for circuit-breakers with screwless type
terminals for external cOpper CONAUCTONS .....c.iuiiiii e 121
J.1 T 010 121
J.2 NOIMALIVE T O ENCES .. i e 121
J.3 Terms and defiNitiONS . ... .. 121
J.4 ClaSSITICALION L.t e 122
J.5 Characteristics Of CirCUIt-Dreakers ... ..o 122
J.6 Y =1 S o T PPN 122
J.7 Standard conditions for operation iN SErVICe.........ooiiiiiiiiiii e 122
J.8 Constructional reqQUITEMENTS ...uie e e e e e e 123
J.8.1 Connection or disconnection of conduCtors.........cccoveiiiiiiiiiiii e, 123
J.8.2 Dimensions of connectable conduCtors .........cooooiiiiiiiiiii 123
J.8.3 Connectable cross-sectional areas ..........cooviiiiiiiii i, 124
J.8.4 Insertion and disconnection of coNduCtors ..........cocoeiiiiiiiiiii 124
J.8.5 Design and construction of terminals ..........cccoiiiiiiiiiiiii i 124
J.8.6 RESISTANCE 10 AQEING - .ottt ea e 125
J.9 LIS T PP 125
J.9.1 Test of reliability of screwless terminals..........cooooiiiii 125
J.9.2 Tests of reliability of terminals for external conductors: mechanical
SEE NG N 126
J.9.3 (@Y7 11 o 1= 1 126
J. 10 ReferenCe dOCUMEBNTS .. ..o 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 T EIEINCES ..t 130

SS-EN 60898-1, utg 2:2019 SEK Svensk Elstandard



-6- IEC 60898-1:2015 © IEC 2015

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

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

K.8.2 Terminals for external CONAUCIOrS .......c.iiuiiiiii e 132
K.9 IS5 £ T PPt 132

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

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

type terminals for use with copper or with aluminium conductors .............ccocoeiiiiianen.. 137
L.1 ST ol ] o= PPN 137
L.2 NOIMALIVE FEIEIEINCES ... it 137
L.3 Terms and definitioNS.. ... 137
L.4 ClaSSIfICALION ...t e 138
L.5 Characteristics Of CirCUIt-Dreakers ... ..o 138
L.6 Y =1 S o T PPN 138
L.7 Standard conditions for operation iN SErVICEe.......c.oiviiiviiiii e 138
L.8 Constructional reqUIrEMENTS ... e 139
L.9 LIS T PP 139
L.9.1 TESt CONAITIONS ..ot et 141
L.9.2 CUITENT CYCIING LSt et 141
(271 o1 [T Yo [ =Y o1 1 V2 PP 147
Figure 1 — Thread forming tapping SCreW (3.3.22) ... 79
Figure 2 — Thread cutting tapping SCrew (3.3.23) ..o 79
Figure 3 — Typical diagram for all short circuit tests except for 9.12.11.2.2) .....cccovvvvinvinnnnnns 80
Figure 4 — Typical diagram for short circuit tests according t0 9.12.11.2.2) ......cccevvvnvvinennnnnn. 81
Figure 5 — Detail of impedance Z and Zq .............ccciiiii 81
Figure 6 — Example of short-circuit making or breaking test record in the case of a
single-pole device 0N SiNGIE PhaSE @.C...c.iinii i 83
Figure 7 — Mechanical shock test apparatus (9.13.1) ..c.ovuiiiiiiiiii e 84
Figure 8 — Standard test fINQEr (9.6) ....iuiiii i 85
Figure 9 — Mechanical impact test apparatus (9.13.2) ... 86
Figure 10 — Striking element for pendulum for mechanical impact test apparatus
LS00 T2 PPN 87
Figure 11 — Mounting support for mechanical impact test (9.13.2) ....ccccvvviiiiiiiiiiiiiieeeeeeen, 88
Figure 12 — Example of mounting for a rear fixed circuit-breaker for mechanical impact
10T A S0 T2 P 89
Figure 13 — Example of mounting of a panel board type circuit-breaker for mechanical
g o= Yot A 1= 1= A (S 0 7572 T 90
Figure 14 — Application of force for mechanical test on a rail-mounted circuit-breaker
(9.03. 2.4 e ettt 91
Figure 15 — Ball-pressure teSt @apParatusS. ... .. 91

SEK Svensk Elstandard SS-EN 60898-1, utg 2:2019



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

CONNECHIONS (.03, 2.5 1uiiiiiiiiii ettt et e e e et e e e e a e 92
Figure 17 — Diagrammatic representation (9.15) .....cvuiiuiiiiiii 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 ..........ooeiiiiiiiiii 110
Figure D.2 — Total selectivity between two circuit-breakers ............coooviiiiiiiii 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 ...........cc.oooiiiiiiiiin s 114
Figure F.3 — Examples of saddle terminalS..........cooiiiiiiii e 115
Figure F.4 — Examples of lug terminals .......c.oouiiniiiiir e e e e 115
Figure H.1 — TeSt @arrangemMeENt ... ...t et e et et e e e e e eaaas 118
FIQUure H.2 — Grid CIrCUIL. et e e ea e e aaas 118
o 0= o I T €1 o I o3 o1 119
Figure J.1 — CONNECHING SAMPIES .uiitiiiiiiiiie e e e e e e e e e e eneeas 126
Figure J.2 — Examples of screwless-type terminals ... 128
Figure K.1 — Example of position of the thermocouple for measurement of the

1L 00 €L = L L= 11 = 133
Figure K.2 — DIMensions of Male tabsS........oouiiiii e 134
Figure K.3 — Dimensions of round dimple detents (see Figure K.2) ......cooiiiiiiiiiiiiiiniinineannes 135
Figure K.4 — Dimensions of rectangular dimple detents (see Figure K.2).......cccocoveiiiiniannns 135
Figure K.5 — DIMensions of hole detentS .. ..o e 135
Figure K.6 — Dimensions of female CONNECIOIS .......ccuviiiiiiiii i 136
Figure L.1 — General arrangement for the test.........cooi i 145
Lo U1 = PP UPRUPRPRN 145
o T I 146
o T 146
o U1 = I PP UPRUPRPRN 146
Lo U1 = I PP UPRUPRPTN 146
Table 1 — Preferred values of rated VOItAGE........ovuiieiiiiii e 29
Table 2 — Ranges of instantan@ous triPPIiNg ..o 30
Table 3 — Rated impulse withstand voltage as a function of the nominal voltage of the

1 1] =11 =11 o ] o R PP 30
Table 4 — Minimum clearances and creepage diStaNCES.......ccuuviviiiiiiiie e 36
Table 5 — Connectable cross-sections of copper conductors for screw-type terminals........... 39
Table 6 — TeMPErature-riSe VAIUES ... ... e 42
Table 7 — Time-current operating characteriStics ..o 44
Table 8 — Maximum POWETr (0SS PEI POIE ..iniiii e e 46
Table 9 — LiSt Of Y P @ 18 S it e 47
Table 10 — Cross-sectional areas (S) of test copper conductors corresponding to the

(=A< T o I o U] =T 01 £ PSP 48
Table 11 — Screw thread diameters and applied tOrqUES .......ceuvviiiiiiiii e 49

SS-EN 60898-1, utg 2:2019 SEK Svensk Elstandard



-8- IEC 60898-1:2015 © IEC 2015

Table 12 — PUIlING fOICES . eninieiie e e e 50
Table 13 — Test voltage of auxiliary CirCUILS ......iiiiiiii e 54
Table 14 — Test voltage for verification of impulse withstand voltage .............ccocoviiviiinennnnn. 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 <o 1o U | (PP 57
Table 16 — Applicability of ShOrt-CirCUit tESES ...vuiieiiii e 63
Table 17 — Power factor ranges of the test CIrCUIt .........cooeiiiiii i 65
Table 18 — Ratio k between service short-circuit capacity (Iog) and rated short-circuit

CAPACITY (IG) «rrvverrrrnniie et e 69
Table 19 — Test procedure for Icg in the case of single- and two-pole circuit-breakers ......... 70
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 ProCeAUIE fOr Lo «vvureie et e e e aees 71
Table 23 — Test procedure for I, in the case of three-phase tests for single-pole
circuit-breakers of rated voltage 230/400 V ... 72
BLIE= Lo LT O A =T =Y =Y o [ =1 g =1 100
Table C.2 — Number of samples for full test procedure ..., 101
Table C.3 — Reduction of samples for series of circuit-breakers having different

NUMDEIS Of POIES o et e e e 103
Table C.4 — Test sequences for a series of circuit-breakers being of different

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

LT 01T = LR 124
TADIE J.3 — PUI OrCES ettt e 126
Table K.1 — Informative table on colour code of female connectors in relationship with

the cross section of the CONAUCTON ... ..o 131
Table K.2 — OVerload teSt fOrCES .. v i 132
Table K.3 — DIMensions Of tabs ... 133
Table K.4 — Dimensions of female CONNECLOrS........ovvuiiiiiii e 136
Table L.1 — Marking for terminalS. ... ... 138
Table L.2 — Connectable cross-sections of aluminium conductors for screw-type

10T 0 0T = 1S3 PR 139
Table L.3 — List of tests according to the material of conductors and terminals ................... 140
Table L.4 — Connectable conductors and their theoretical diameters............ccooooiviiiiininnns 140
Table L.5 — Cross sections (S) of aluminium test conductors corresponding to the

(== To I oA U] =T 01 £ 141
Table L.6 — Test condUCLOr 1NN ... ... e 142
Table L.7 — Equalizer and busbar dimensSions ..........cccvvuiiiiii i 142
Table L.8 — Test current as a function of rated Current .........ccooeiiiiiiiiiiii 144

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

SEK Svensk Elstandard SS-EN 60898-1, utg 2:2019



IEC 60898-1:2015 © IEC 2015 -9-

1)

2)

3)

4)

5)

6)

7

8)
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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 I1P20 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.
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NOTE Circuit-breakers within the scope of this standard can also be used for protection against electric shock in
case of fault, depending on their tripping characteristics and on the characteristics of the installation. The criterion
of application for such purposes is dealt with by installation rules.

This standard contains all requirements necessary to ensure compliance with the operational
characteristics required for these devices by type tests.

It also contains the details relative to test requirements and methods of testing necessary to
ensure reproducibility of test results.

This standard states

a) the characteristics of circuit-breakers;

b) the conditions with which circuit-breakers shall comply, with reference to:
1) their operation and behaviour in normal service;
2) their operation and behaviour in case of overload;

3) their operation and behaviour in case of short-circuits up to their rated short-circuit
capacity;

4) their dielectric properties;

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

d) the data to be marked on the devices;
e) the test sequences to be carried out and the number of samples (see Annex C);

f) the co-ordination under short-circuit conditions with another short-circuit protective device
(SCPD) associated in the same circuit (see Annex D);

g) the routine tests to be carried out on each circuit-breaker to reveal unacceptable
variations in material or manufacture, likely to affect safety (see Annex I).

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60050 (all parts), International Electrotechnical Vocabulary (IEV). Available from:
http://www.electropedia.org/

IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V

IEC 60269 (all parts), Low-voltage fuses

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection against electric shock

IEC 60417, Graphical symbols for use on equipment. Available from: http://www.graphical-
symbols.info/equipment

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1:2007, Insulation co-ordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests
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IEC 60695-2-10, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and common test procedure

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow- wire flammability test method for end-products

IEC 60947-1:2007, Low-voltage switchgear and controlgear — Part 1: General rules
IEC 60947-2:2006, Low-voltage switchgear and controlgear — Part 2: Circuit-breakers

IEC 61545:1996, Connecting devices — Devices for the connection of aluminium conductors in
clamping units of any material and copper conductors in aluminium bodied clamping units
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