INTERNATIONAL IEC
STANDARD 60269-3

Third edition
2006-11

Low-voltage fuses —

Part 3:

Supplementary requi ' uses
for use by anskill

(fuses mai

similar apphcati amples of

isEnglish-language version is derived from the original
bilimgual publication by leaving out all French-language

ges. Missing page numbers correspond to the French-
anguage pages.

Reference number
IEC 60269-3:2006(E)



https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

this publication, including its validity, is available in the IE
publications (see below) in addition to new editions, amendment

by the technical committee which has prepared this publicaf{
of publications issued, is also available from the following;

. IEC Web Site (www.iec.ch)

e Catalogue of IEC publications

The on-line catalogue on the IEC web sitg
search by a variety of critexia includi



https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

INTERNATIONAL IEC
STANDARD 60269-3

Third edition
2006-11

@R

N

Low-voltage fuses —

Part 3:
Supplementary re

uses

ples of

© IEC 2006 Copyright - all rights reserved

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 the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11 Telefax: +41 22 919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XG

International Electrotechnical Commission

MexayHapoaHas 3nekTpoTtexHuyeckas Komuccus .
AyHapoa P For price, see current catalogue



https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

60269-3 © IEC:2006 -3-

CONTENTS
FOREWORD ...ttt et e e e e e e e e et e e e et e e e e e e e e aaaas 25
INTRODUCTION ..ttt ettt e ettt et et e et e e et e et e et e et e et e e e e eaneeanaaenaes 29
N CT=Y 1= = LT o7 o] o 1Y PPN 31
1.2 NOrmative referenNCES ..o 31
Fuse system A - D type fuse system
T GBNETAL e
Tl S 0P i
2 Terms and definitions ..o AN
3 Conditions for operation in service
4 Classification........ccocoiiiiiiiiii e e e )
5 Characteristics of fUSES ... S NN NG e e\ e e e e e eeneeaens
52 Rated voltage ......coooiiiiiii e NG N e N e
5.3.1 Rated current of the fuse-link
5.3.2 Rated current of the fyse-hold
5.3.3 Rated current of the{gauge-gi
5.5 Rated power dissipation of a fuse-
dissipation of @ fuSE-holder . i N e ettt e e e e
5.6 Limits of time-current characteris
5.6.1 Time-cuyrfenht charastekisti
5.6.2 Cony i
oI TR T € - (=Y TN N N N N N o PP 37
5.7Breakinge 3 i ADAEIEY 2. oottt ettt 37
5.7.2Rated breaki Y N0ICA 402NN 441000445 /0.1 €026 0000610600405z 37
LI V= T4 4 o T S N N N e PP 37
6.4 Marking\Of theNgaUGE-PIECES ... e e 39
7  Standard conditions fONCONSITUCTION ... ...t 39
7.1/ ECRAM Gl TS gN .. e e e e 39
................................................................ 39
............................................................................................ 39
oAStruction of @ gauge-PIECEe ......ccuiiviiiii 41
7.1.6 Construction of @ fuse-Carrier ..ot 41
7.1.7 Construction of a fuse-linK........ccooiiiiii 41
7.1.8  Non-interchangeability ....... ..o 43
7.1.9 Construction of afuse-base...........cooiiiiiiiii i 43
7.2  Insulating ProPerties oo e 43
7.3 Temperature rise, power dissipation of the fuse-link and acceptable power
dissipation of the fuse-holder...... ..o 45
7.7 128 ChAraCteriStiCS ..ooeeieeeeee e, 47
7.7.1  Pre-arcing 2t VAIUS .........cooeeeee e 47
7.7.2  0perating 12t ValUES...........ccoeuieeeeeeee e 47
7.8 Overcurrent discrimination of "gG" fuse-liNKS ..o 47
7.9 Protection against electric ShOCK ... 49


https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

60269-3 © IEC:2006 -5-

a b~ WODN

1= £ PP 49
8.1.4 Arrangement of the fuse and dimensions .............cooiiiii i 49
8.2 Verification of insulating properties............cooiiiiii 51
8.2.1 Arrangement of the fuse-holder ..o 51
8.2.4 Testmethod ... 51
8.2.6 Creepage distances, clearances and distances through sealing
foTo] 1 g1 To1UT oI FAr PP 51
8.3 Verification of temperature rise and power dissipation............cccocoviiiiiininns 53
8.3.1 Arrangement of the fuse ... 53
8.3.3 Measurement of the power dissipation of the fuse-link............................... 53
8.3.5 Acceptability of test results.........coccoiiiiiiiiiiii
8.5.2 Characteristics of the test circuit..............c.cooiiiin,
8.5.5 Testmethod ... AND
8.5.8 Acceptability of test resultS.......coooviiiiiiiii N
8.7.4 Verification of overcurrent discrimination
8.9 Verification of resistance to heat ....................... ZN0 N\ .0
8.9.1  FUSE-DASE ..o e N N N e e e e
8.9.2  FUSE-CaAlTier . iiiiiii e e e e e e e e\ e e e e emeen e e e eneeenaenes

8.10 Verification of non-deterioration of contacts
8.10.1 Arrangement of the fu

8.11 Mechanical and miscellaneoUs te

Fuse @a
General .......\/.

1.1 Scope., A\

Cla

Characteristies Of fUS RS . oo

5.2 o 1Y PPN
5.3.1 Rated current of the fuse-link............cooiiiii i, 137
5.3.2 Rated current of the fuse-holder ... 137

5.5 Rated power dissipation of a fuse-link and rated acceptable power
dissipation of @ fuse-holder ... 137
5.6.2 Conventional times and currents. ..o 139
B.B.8 GaAlES it 139
5.7.2 Rated breaking capacity ........coouviiiiiiii 139

Y =T 4 e 1 PP PSP 139


https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

60269-3 © IEC:2006 -7-

7

a b~ W N

Standard conditions for CONSIrUCTION .. ..o 141
7.1 Mechanical deSign ... .o e 141
7.1.2 Connections including terminals ..o 141
7.1.6  Construction of @ fuSE-Carrier ........cooii i 141
7.1.7 Construction of a fuse-link ... 141
7.1.8 Non-interchangeability ..o 143
7.1.9 Construction of afuse-base........ccooiiiiiiiii i, 143
7.2  InsUlating ProPerties ... 143
7.3 Temperature rise, power dissipation of the fuse-link and acceptable power
dissipation of the fuse-holder....... ...

7.7 12t CharacteriStiCs .....ccuvvveiiieiiee e e e
7.7.1 Pre-arcing 12t values............cccoveeeeeeneeeeeineeeeeene oL
7.7.2 Operating 2t values............ccoouveeeeeeeeeeeeeeeeeeeee LN NG Do DN
7.8 Overcurrent discrimination of "gG" fuse-links
7.9 Protection against electric ShoCk ..o S N N NG e e
T eSS e NG
8.1.6 Testing of fuse-holders ..........ooooiii i NG N N\ D e eieees

8.3.1 Arrangement of the fuse

8.4
8.4.1
8.5
8.5.1
8.5.5
8.5.8
8.7.4
8.8 Verifi

8.8.1

ANCEAO AL ..o 155
arioration of contacts.........cocoiviiiii 157

........................................................................................... 157
Of teSt reSUItS ..eviei 159
e reliability of terminals ..............cooiiiii 165

Fuse system C — Cylindrical fuses (BS cylindrical fuse system)
LY o= ¥ 183
R S T o7 oY o 1 P 183
Terms and definitioNs ... e 183
Conditions for operation iN SErVICE.........oi i 183
1A S ICATION L. e 183
CharacteristiCs Of fUSES ..iuuii i e e e 185
5.3  RaAed CUIMENT L e 185
5.3.1 Rated current of the fuse-link............oo 185
5.3.2 Rated current of the fuse-holder ..., 185

5.5 Rated power dissipation of a fuse-link and rated acceptable power
dissipation of afuse-holder ... 185


https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

60269-3 © IEC:2006 -9-

a b~ WODN

5.6 Limits of time-current characteristics ...........oooiiiiiii i 185
5.6.1 Time-current characteristics, time-current curves and overload
Lo = 185
5.6.2 Conventional times and currents...........oooiiiiiiiii 185
5.7 Breaking range and breaking capacity .......c..ccoiiiiiiiiiiiii 185
5.7.2 Rated breaking CapacCity ......ccooiiiiiiiii 185
=T 4 Vo =P 187
Standard conditions for CONSIIUCTION .. .....iiiiii e 187
7.1 Mechanical deSigN ... ... e 187
7.1.2 Connections including terminals .............coooiiiiiiii 187
7.1.6 Construction of a fuse-carrier .......c...ccooeveiiiiiiiiiiiii o N 187
7.1.7 Construction of a fuse-link ... N e e 187
7.1.8 Non-interchangeability..........c.cooooiiiiii o @ NN e e NG N 187
7.1.9 Construction of a fuse-base...........coo AN o Nee NN N 187
7.3 Temperature rise, power dissipation of the fuse-link and ace :
dissipation of the fuse-holder............cooiiiiii N N NN e e T e e eaeenns
7.9 Protection against electric shock
I £ T AP NP NI
8.1  General...c.coooiiiiiiiii e e e e N e

8.1.4 Arrangement of the fu

L S Yo o o 1= PSRN 211
Terms and definitioNs ... 211
Conditions for operation iN SEIVICE........co.iiiiiii e 211
ClasSIfICAtION ... 211
Characteristics Of fUSES ..o e 211

5.3.1 Rated current of the fuse-linK..............ocooiiiiii 213

5.3.2 Rated current of the fuse-holder ... 213
5.5 Rated power dissipation of a fuse-link and rated acceptable power

dissipation of a fuse-holder ... ... 213
5.6 Limits of time-current characteristics ............cooiviiii i, 215

5.6.1 Time-current characteristics, time-current zones and overload curves ..... 215


https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

60269-3 © IEC:2006 -1 -

5.6.2 Conventional times and currents...........coccoeiiiiiiiiiie
58,3 GaAlES oot
5.7.2 Rated breaking Capacity ........ocooiiiiii
=T 40 Ve 1=
Standard conditions for CONSIrUCTION .. .. ..o
7.1 MechaniCal deSigN......cciiiiii e
7.1.2 Connections including terminals ...
7.1.6 Construction of a fuSE-Carrier .........cooiii i
7.1.7 Construction of afuse-link ...,
7.1.8 Non-interchangeability.........cc.ccooiiii
7.1.9 Construction of a fuse-base............coovviiiiiiiin e NG
7.2  Insulating properties ........coooviiiiiiiiiiiiieeee g K (O e NG
7.3 Temperature rise, power dissipation of the fuse-link and :
dissipation of the fuse-holder............ooiii i AG N N DG e N e
7.7 12t characteristiCs ......cc.oeeiieiuiieeeeeee e e S O N e e
7.7.1  Minimum pre-arcing /2t values at 0,01 s.¢/.. 3\ )

7.7.2 Maximum operating I’t values at 0,018

8
8.10.3 Acceptability of test reSUItS ... 231
8.11 Mechanical and miscellaneous testS..... ..o 231

Fuse system E — Pin-type fuses

I C 7= 1= - | TP 251
R B o7 oY o 1 PP 251
2 Terms and definitionNs .. ... 251
2.3  Characteristic QUaNTItiesS ......oouiii i 251
3 Conditions for operation iN SEIVICE........oiiiiii i 253
1A S ICATION L. 253
5  Characteristics Of fUSES ..o 253

5.3.3 Rated current of the gauge-piece..........cooooiiiiiiiiiiiiiii e, 253


https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

60269-3 © IEC:2006 -13 -

a W N

5.5 Rated power dissipation of the fuse-link .............ccooiii i, 253

5.6 Limits of time-current characteristics .............cooii i 253
5.6.2 Conventional times and currents.............c.oiiiiiiiiii i 253
BD.B.3 GaAlES it
5.7.2 Rated breaking CapacCity .......cccoiiiiiiiiii

=T 0 Vo =

6.1  Markings of fUSE-hOIdErs ..o

6.2 Markings of fUSE-IINKS. ... ..o

6.4 Markings of the gauge-PieCeS ... ..ot

Standard conditions for CONStrUCLION ..o,

5.2

5.5

8.10

7.1.4 Construction of the gauge-piece
7.1.6 Construction of a fuse-carrier
7.1.7 Construction of a fuse-link................coo G N

7.1.8 Non-interchangeability.............oooiii OGN N
7.1.9 Construction of a fuse-base

Rated voltage

5.3.1 Rated current of the fuse-link............ooiiii i, 279
5.3.2 Rated current of the fuse-holder ..., 279
Rated power dissipation of a fuse-link and rated acceptable power

dissipation of a fuse-holder ... ... 279

5.6.1 Time-current characteristics, time-current zones and overload curves...... 279


https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

60269-3 © IEC:2006 -15 -

5.6.2 Conventional times and CUIMeNtS........cooiiiiiiiiiii e 279
B.B.3 GaAlES i e 279
5.7.2 Rated breaking Capacity ........ocooiiiiii 281

=T S e T PP 281

Standard conditions for CONSIrUCTION .. .. ..o 281
7.1.7 Construction of @ fuse-liNK..........oooiiiiiiii e 281
7.1.8 Non-interchangeability ... 281

7.3 Temperature rise, power dissipation of the fuse-link and acceptable power
dissipation of the fuse-holder....... ...

7.7 128 Char@CteriStICS ...oivveie e
7.7.1  Pre-arcing 12t values...........coooeeeiiiieeee e oo e

7.9 Protection against electric Shock ... L N e

. T 1= 1= £ D’ A W NUUP WU N NS

8.1.4 Arrangement of the fuse-link for tests
8.1.5 Testing of fuse-liNKS ... N D A e\ NG e enreens
8.2.5 Acceptability of test results ... o NN N e N en e enreeieees

8.3 Verification of temperature rise and power dj
8.3.1 Arrangement of the fuse

8.3.4 Testmethod ...............cooeiiiii.
8.3.5 Acceptability of test résults.
8.4 Verification of operation ......0x.....N. D

8.4.1 Arrangement of the fus

Figure 101 — Time-current zones for "gG" fuse-liNks ...........coiiiiiiiiii e 71
Figure 102 — Time-current zones for "gG" fuse-linKs ..........cooiiiiiiiiiii e, 73
Figure 103 — Time-current zone for "gG" fuse-links 13A ... . e 75
Figure 104 — Dummy fuse-links according to 8.3 and 8.9.1.1 ..., 77
Figure 105 — Test rigs for fuSe-liNKS ... ... 79
Figure 106 — Test rigs for fUSE-IINKS ... ..ot e 81
Figure 107 — Test arrangement for fuse-bases according t0 8.9.1.2 ..., 83

Figure 108 — Example of a torque wrench according 10 8.9.2 ... 85


https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

60269-3 © IEC:2006 -17 -

Figure 109 — Measuring points for the voltage drop (B, C) or the temperature rise (A, D).....87
Figure 110 — Fuse-link, D-type. Sizes DO1-DO3 ... 89
Figure 111 — Fuse-link, D-type. Sizes DII-DIV ... e 91
Figure 112 — Fuse-carrier, D-type. Sizes DO1-DO3J ..., 95
Figure 113 — Fuse-carrier, D-type. Sizes DIH-DII ..., 97
Figure 114 — Fuse-carrier, D-type. Size DIV ..o 99
Figure 115 — Edison thread for D-type fuses; limit dimensions ..............cooocoiviiiiiiinnneenn, 101

Figure 116 — Gauges for Edison thread for D-type fuses for screwed shells of fuse-
for= =Y e [o N o[ Te [ e F= YU o 1= PP 103

Figure 117 — Gauges for Edison thread, D-type fuses, go and not-go plug g
screwed shells of fuse-bases ...

Figure 118 — Fuse-base, D-type. Sizes DO1-DO3
Figure 119 — Fuse-base, D-type. Sizes DII-DIV ......cccoiiiiiiiiiioac o \eee e

Figure 204 — Fus
Figure 205 — Ho

Figure

Figure 302 —

LU L= 1 o U
Figure 303 — Typical carrier and base for 415 V cylindrical fuse-links, size Ila and llb......... 199
Figure 304 — Time-current zones for "gG" fuse-linK ...........ccoooiiiiiiiii e, 201
Figure 305 — Time-current zones for "gG" fuse-linK..........cooiiiiiiii e, 203
Figure 306 — Standard test rig for power-dissipation test..............coi 205
Figure 307 — Breaking-capacity teSt rig ..o 207
Figure 401 — Cylindrical fuse-link type C ... e 239
FIQUIre 402 — FUSE-DaSE ettt e e e e et e 241
Figure 403 — TimMeE-CUITENT ZONES ..onieiiiie et e e aenen 243

Figure 404 — Time-CUITENT ZONES ....niiii e 245


https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

60269-3 © IEC:2006 -19 -

o LU T =R 0 T = Y= A o T 247
Figure 406 — Dummy fuSe-IINK ... e 249
Figure 407 — Housing for verification of operation of the fuse-links .................c, 249
Figure 501 — Pin-type fuses — FUuSe-liNKS ... ..o 269
Figure 502 — Pin-type fuses — Fuse-holder...........oiiiii e, 271
Figure 503 — Pin-type fuses — Gauge-pieces 230 V... ...ooiiiiiiiiiii e 273
Figure 504 — Dummy fuse-link for the temperature-rise test ..............ccooiiiiiiiiii i, 275
Figure 601 — Dimensions for cylindrical fuse-links (primarily used in plugs) ............ccoooeeanee. 295
Figure 602 — Time-current zones for "gG" fuse-liNks ............cooiiiiiiii e, 297

Figure 603 — Test fuse-base ........cocooiiiiiiiiiii e [ N 299
Figure 604 — Typical diagram of the circuit used for breaking-capacity,te NPT N 303
Figure B.1 — Instant of making for Test No. 1. ....307

Table 101 — Maximum values of power dissipation.............. S U N N 35
Table 102 — Conventional time and current for "gG" fuse-links I U SRR 37

Table 103 — Gates for specified pre-arcing times of "g
2A,4A, 6 A,10A, 13 Aand 35 A

values of rated power dissipation and values of rated

acceptable power dssipation .............................................................................................. 137
Table 202 — Conventional times and currents for "gG" fuse-links ........c...ccooiiiiiiiin . 139
Table 203 — Gates for specified pre-arcing times of "gG" fuse-links with rated currents

LW TN 16 A e e e e 139
Table 204 — Minimum rated breaking capacities..........c.cooiiiiiiiiiii 139

Table 205 — Nominal section of copper conductors that the terminals shall accept.............. 141


https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

60269-3 © IEC:2006 -21-

Table 206 — Creepage distances and ClearanCes ...........covvviiiiiiiiiiiii e 145
Table 207 — Temperature rise limits for terminals...............oooiiii 145
Table 208 — Pre-arcing /2t values at 0,01 s for "gG" fuse-liNKS........ccc.ceeevviuveeeiiiieeeeeiiee. 147
Table 209 — Survey of tests on fuse-liNK ....... ..o 149
Table 210 — Survey of tests on fuse-holder and number of fuse-holders to be tested .......... 149
Table 211 — Screw-thread diameters and applied tOrques ...........ccooiiiii i 151
Table 212 — Values concerning the choice and the adjustment of the test base .................. 153

Table 213 — Values for adjustment of the test base..........ooiiiii

Table 214 — Hammer and height of fall for test for verification of resistance to shocks
Table 215 — Torque to be applied to the fuse-carrier................cooiiiin .

Table 216 — Mechanical strength of screw-thread .............................. <
Table 301 — Conventional time and current for "gG" fuse-links........5...\/.

Table 302 — Temperature-rise limits for terminals ................... . N\ e e

Table 303 — Mechanical strength of screw-thread .............../ZZ0s..\.... UTTR S U A
Table 401 — Fuse-links: rated currents, sizes and colougs—<

Table 409 — Creepageldistantes
Table 410 — Tet isei

Table 503 — Gates for specified pre-arcing times of "gG" fuse-links with rated currents
Lo =T i (g T= o N G T N PPNt 255

Table 504 — Temperature-rise limits for terminals ... 259
BIR= L o] L= T O o T 1o o [ U= PR 259


https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

60269-3 © IEC:2006 - 23 -

Table 506 — Cross-SeCtioNal @r€as ... ....oiuuiiiiiiii e e 261
Table 507 — Power dissipation of the dummy fuse-link ... 261
Table 508 — DUMMY fUSE-TINK .. ... e 263
Table 509 — Mechanical strength of screw-thread ..., 267
Table 601 — Conventional times and conventional currents ..o 279
Table 602 — Gates for specified pre-arcing times of "gG" fuse-links for use in plugs............ 279

Table 603 — Temperature-rise limits for terminals

Table 604 — Pre-arcing /2t values at 0,01 s for "gG" fuse-links

Table 605 — Survey of tests on fuse-links

Table 606 — Values for breaking-capacity tests

O


https://standards.iteh.ai/catalog/standards/iec/c9fbfc42-c3b0-44fd-bd44-761e63e808bc/iec-60269-3-2006

