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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7
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No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.

Full document details: 21/30406104 DC

http://www.avadocuments.com/doc/21-30406104-dc
http://www.avadocuments.com/doc/21-30406104-dc


 

32B/702/CD 

COMMITTEE DRAFT (CD) 

 PROJECT NUMBER: 

IEC 60269-1/AMD3 ED4 

 DATE OF CIRCULATION: CLOSING DATE FOR COMMENTS: 

2021-05-14 2021-07-09 

 SUPERSEDES DOCUMENTS: 

32B/693/RR 

 

IEC SC 32B : LOW-VOLTAGE FUSES 

SECRETARIAT: SECRETARY: 

Germany Mr Michael Altenhuber 

OF INTEREST TO THE FOLLOWING COMMITTEES: PROPOSED HORIZONTAL STANDARD: 

  

Other TC/SCs are requested to indicate their interest, if 
any, in this CD to the secretary. 

FUNCTIONS CONCERNED: 

 EMC  ENVIRONMENT  QUALITY ASSURANCE  SAFETY 

 

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. 

 

TITLE: 

Amendment 3 - Low-voltage fuses - Part 1: General requirements 

 

NOTE FROM TC/SC OFFICERS: 

All requested changes to the present Ed 4.2. are marked in red (like in RLV).  Comments from the 
Secretary are marked in green. 

 

 

 
 
 
 

 
 

Copyright © 2021 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. 

Full document details: 21/30406104 DC

http://www.avadocuments.com/doc/21-30406104-dc
http://www.avadocuments.com/doc/21-30406104-dc


2 
IEC CD 60269-1/AMD3 ED4 © IEC:2021      32B/702/CD 
 

 

All changes to the present edition are marked in red for easier reading 1 

CONTENTS 2 

 3 

1 General ......................................................................................................................... 10 4 

1.1 Scope and object .................................................................................................. 10 5 

1.2 Normative references ............................................................................................ 10 6 

2 Terms and definitions .................................................................................................... 11 7 

2.1 Fuses and their component parts .......................................................................... 11 8 

2.2 General terms ....................................................................................................... 13 9 

2.3 Characteristic quantities ....................................................................................... 15 10 

2.4 List of symbols and symbols used in this standard 11 

3 Conditions for operation in service ................................................................................. 18 12 

3.1 Ambient air temperature (Ta) ................................................................................ 18 13 

3.2 Altitude ................................................................................................................. 18 14 

3.3 Atmospheric conditions ......................................................................................... 19 15 

3.4 Voltage ................................................................................................................. 19 16 

3.5 Current ................................................................................................................. 19 17 

3.6 Frequency, power factor and time constant ........................................................... 19 18 

3.6.1 Frequency ..................................................................................................... 19 19 

3.6.2 Power factor .................................................................................................. 19 20 

3.6.3 Time constant ................................................................................................ 19 21 

3.7 Conditions of installation ....................................................................................... 19 22 

3.8 Utilization category ............................................................................................... 19 23 

3.9 Discrimination of fuse-links ................................................................................... 19 24 

4 Classification ................................................................................................................. 19 25 

5 Characteristics of fuses ................................................................................................. 20 26 

5.1 Summary of characteristics ................................................................................... 20 27 

5.1.1 Fuse-holders ................................................................................................. 20 28 

5.1.2 Fuse-links ...................................................................................................... 20 29 

5.1.3 Complete fuses.............................................................................................. 20 30 

5.2 Rated voltage ....................................................................................................... 20 31 

5.3 Rated current ........................................................................................................ 22 32 

5.3.1 Rated current of the fuse-link ......................................................................... 22 33 

5.3.2 Rated current of the fuse-holder .................................................................... 22 34 

5.4 Rated frequency (see 6.1 and 6.2) ........................................................................ 22 35 

5.5 Rated power dissipation of a fuse-link and rated acceptable power 36 
dissipation of a fuse-holder ................................................................................... 22 37 

5.6 Limits of time-current characteristics ..................................................................... 22 38 

5.6.1 Time-current characteristics, time-current zones ............................................ 22 39 

5.6.2 Conventional times and currents .................................................................... 23 40 

5.6.3 Gates ............................................................................................................ 24 41 

5.7 Breaking range and breaking capacity .................................................................. 25 42 

5.7.1 Breaking range and utilization category ......................................................... 25 43 

5.7.2 Rated breaking capacity ................................................................................ 25 44 

5.8 Cut-off current and I 2 t characteristics ................................................................... 25 45 

5.8.1 Cut-off current characteristics ........................................................................ 25 46 

5.8.2 I 2t characteristics .......................................................................................... 26 47 

6 Markings ....................................................................................................................... 26 48 

Full document details: 21/30406104 DC

http://www.avadocuments.com/doc/21-30406104-dc
http://www.avadocuments.com/doc/21-30406104-dc


3 
IEC CD 60269-1/AMD3 ED4 © IEC:2021      32B/702/CD 
 

 

6.1 General ................................................................................................................. 26 49 

6.2 Markings of fuse-holders ....................................................................................... 26 50 

6.3 Markings of fuse-links ........................................................................................... 26 51 

6.4 Marking symbols ................................................................................................... 27 52 

7 Standard conditions for construction .............................................................................. 27 53 

7.1 Mechanical design ................................................................................................ 27 54 

7.1.1 Replacement of fuse-links.............................................................................. 27 55 

7.1.2 Connections, including terminals ................................................................... 27 56 

7.1.3 Fuse-contacts ................................................................................................ 27 57 

7.2 Insulating properties and suitability for isolation .................................................... 28 58 

7.3 Temperature rise, power dissipation of the fuse-link and acceptable power 59 
dissipation of a fuse-holder ................................................................................... 28 60 

7.4 Operation ................................................................. Error! Bookmark not defined. 61 

7.5 Breaking capacity ................................................................................................. 30 62 

7.6 Cut-off current characteristic ................................................................................. 31 63 

7.7 I 2t characteristics ................................................................................................. 31 64 

7.8 Overcurrent selectivity of fuse-links ...................................................................... 32 65 

7.9 Protection against electric shock ........................................................................... 32 66 

7.9.1 Clearances and creepage distances .............................................................. 33 67 

7.9.2 Leakage currents of fuses suitable for isolation ............................................. 33 68 

7.9.3 Additional constructional requirements for fuses for linked fuse-carriers, 69 
suitable for isolation ...................................................................................... 34 70 

7.10 Resistance to heat ................................................................................................ 34 71 

7.11 Mechanical strength .............................................................................................. 34 72 

7.12 Resistance to corrosion ........................................................................................ 34 73 

7.12.1 Resistance to rusting ..................................................................................... 34 74 

7.12.2 Resistance to season cracking ...................................................................... 34 75 

7.13 Resistance to abnormal heat and fire .................................................................... 35 76 

7.14 Electromagnetic compatibility ................................................................................ 35 77 

8 Tests ............................................................................................................................. 35 78 

8.1 General ................................................................................................................. 35 79 

8.1.1 Kind of tests .................................................................................................. 35 80 

8.1.2 Ambient air temperature (Ta) ......................................................................... 35 81 

8.1.3 Condition of the fuse...................................................................................... 35 82 

8.1.4 Arrangement of the fuse and dimensions ....................................................... 35 83 

8.1.5 Testing of fuse-links ...................................................................................... 36 84 

8.1.6 Testing of fuse-holders .................................................................................. 39 85 

8.2 Verification of the insulating properties and of the suitability for isolation .............. 39 86 

8.2.1 Arrangement of the fuse-holder ..................................................................... 39 87 

8.2.2 Verification of the insulating properties .......................................................... 40 88 

8.2.3 Verification of the suitability for isolation ........................................................ 41 89 

8.2.4 Acceptability of test results ............................................................................ 42 90 

8.3 Verification of temperature rise and power dissipation .......................................... 42 91 

8.3.1 Arrangement of the fuse ................................................................................ 42 92 

8.3.2 Measurement of the temperature rise ............................................................ 42 93 

8.3.3 Measurement of the power dissipation of the fuse-link ................................... 42 94 

8.3.4 Test method .................................................................................................. 42 95 

8.3.5 Acceptability of test results ............................................................................ 44 96 

8.4 Verification of operation ........................................................................................ 44 97 

8.4.1 Arrangement of the fuse ................................................................................ 44 98 

Full document details: 21/30406104 DC

http://www.avadocuments.com/doc/21-30406104-dc
http://www.avadocuments.com/doc/21-30406104-dc


4 
IEC CD 60269-1/AMD3 ED4 © IEC:2021      32B/702/CD 
 

 

8.4.2 Ambient air temperature ................................................................................ 45 99 

8.4.3 Test method and acceptability of test results ................................................. 45 100 

8.5 Verification of the breaking capacity...................................................................... 49 101 

8.5.1 Arrangement of the fuse ................................................................................ 49 102 

8.5.2 Characteristics of the test circuit .................................................................... 49 103 

8.5.3 Measuring instruments .................................................................................. 49 104 

8.5.4 Calibration of test circuit ................................................................................ 49 105 

8.5.5 Test method .................................................................................................. 52 106 

8.5.6 Ambient air temperature ................................................................................ 53 107 

8.5.7 Interpretation of oscillograms ......................................................................... 53 108 

8.5.8 Acceptability of test results ............................................................................ 54 109 

8.6 Verification of the cut-off current characteristics.................................................... 54 110 

8.6.1 Test method .................................................................................................. 54 111 

8.6.2 Acceptability of test results ............................................................................ 54 112 

8.7 Verification of I 2t characteristics and overcurrent selectivity ................................. 55 113 

8.7.1 Test method .................................................................................................. 55 114 

8.7.2 Acceptability of test results ............................................................................ 55 115 

8.7.3 Verification of compliance for fuse-links at 0,01 s .......................................... 55 116 

8.7.4 Verification of overcurrent selectivity ............................................................. 55 117 

8.8 Verification of the degree of protection of enclosures ............................................ 55 118 

8.9 Verification of resistance to heat ........................................................................... 55 119 

8.10 Verification of non-deterioration of contacts .......................................................... 55 120 

8.10.1 Arrangement of the fuse ................................................................................ 55 121 

8.10.2 Test method .................................................................................................. 55 122 

8.10.3 Acceptability of test results ............................................................................ 56 123 

8.11 Mechanical and miscellaneous tests ..................................................................... 56 124 

8.11.1 Mechanical strength ...................................................................................... 56 125 

8.11.2 Miscellaneous tests ....................................................................................... 56 126 

Annex A (informative)  Measurement of short-circuit power factor ......................................... 68 127 

Annex B (informative)  Calculation of pre-arcing  I 2t values for "gG", "gM", “gD” and 128 
“gN” fuse-links and calculation of operating I2t values at reduced voltage ...................... 71 129 

B.1 Evaluation of the pre-arcing I 2t value at 0,01 s ..................................................... 71 130 

B.2 Calculation of the value of pre-arcing I 2t under the conditions  of test no. 2 ......... 71 131 

B.3 Calculation of the value of operating I 2t at reduced voltage .................................. 71 132 

Annex C (informative)  Calculation of cut-off current-time characteristic ................................ 72 133 

C.1 Preliminary note .................................................................................................... 72 134 

C.2 Definition .............................................................................................................. 72 135 

C.3 Characteristic ....................................................................................................... 73 136 

C.4 Test condition ....................................................................................................... 73 137 

C.5 Calculation from the measured values .................................................................. 73 138 

Annex D (informative)  Effect of change of ambient temperature and surroundings on 139 
the performance of fuse-links ........................................................................................ 76 140 

D.1 Effect of increase of ambient temperature ............................................................. 76 141 

D.1.1 On current rating ........................................................................................... 76 142 

D.1.2 On temperature rise ....................................................................................... 76 143 

D.1.3 On conventional fusing and non-fusing current (If and Inf) ............................. 76 144 

D.1.4 For motor starting conditions ......................................................................... 76 145 

D.2 Effect of decrease of ambient air temperature ....................................................... 76 146 

D.3 Effect of installation conditions ............................................................................. 76 147 

Full document details: 21/30406104 DC

http://www.avadocuments.com/doc/21-30406104-dc
http://www.avadocuments.com/doc/21-30406104-dc


5 
IEC CD 60269-1/AMD3 ED4 © IEC:2021      32B/702/CD 
 

 

 148 
Figure 1 – Diagram illustrating the means of verification of the time-current 149 
characteristic, using the results of the tests at the "gate" currents (example) ........................ 59 150 

Figure 2 – Overload curve and time-current characteristic for "a" fuse-links .......................... 60 151 

Figure 3 – Time current zone for aM fuses ............................................................................ 61 152 

Figure 4 – General presentation of the cut-off characteristics  for a series of a.c. fuse-153 
links 62 154 

Figure 5 – Typical diagram of the circuit used for breaking capacity test (see 8.5) ................ 63 155 

Figure 6 – Interpretation of oscillograms taken  during the a.c. breaking-capacity tests  156 
(see 8.5.7) ............................................................................................................................ 64 157 

Figure 7 – Interpretation of oscillograms taken during the d.c.  breaking-capacity tests 158 
(see 8.5.7) ............................................................................................................................ 65 159 

Figure 8 – Glow-wire and position of the thermocouple ......................................................... 66 160 

Figure 9 –Test apparatus (example) ..................................................................................... 67 161 

Figure A.1 – Determination of circuit-impedance for calculation of power factor in 162 
accordance with method I ..................................................................................................... 70 163 

Figure C.1 – Cut-off current characteristic as a function of actual pre-arcing time ................. 75 164 

Figure E.1 – Connecting samples ......................................................................................... 83 165 

Figure E.2 – Examples of terminals....................................................................................... 84 166 

 167 

 168 

Table 1 – Standard values of a.c. rated voltages for fuses .................................................... 20 169 

Table 2 – Conventional time and current for "gG", "gK" and "gM" fuse-links .......................... 24 170 

Table 3 – Gates for specified pre-arcing times of "gG", "gK" and "gM" fuse-links a ............... 24 171 

Table 4 – Gates for "aM ' fuse-links (all rated currents) ......................................................... 25 172 

Table 5 – Temperature rise limits ∆T = (T – Ta) for contacts and terminals ........................... 28 173 

Table 6 – Maximum arc voltage ............................................................................................ 31 174 

Table 7 – Pre-arcing I 2t values at 0,01 s for "gG" and "gM" fuse-links .................................. 32 175 

Table 8 – Rated impulse withstand voltage ........................................................................... 33 176 

Table 9 – Minimum clearances in air ..................................................................................... 33 177 

Table 10 – Minimum creepage distances .............................................................................. 33 178 

Table 11 – Survey of complete tests on fuse-links and number of fuse-links to be 179 
tested ................................................................................................................................... 37 180 

Table 12 – Survey of tests on fuse-links of smallest rated current of homogeneous 181 
series and number of fuse-links to be tested ......................................................................... 38 182 

Table 13 – Survey of tests on fuse-links of rated currents between the largest and the 183 
smallest rated current of a homogeneous series and number of fuse-links to be tested ......... 39 184 

Table 14 – Survey of complete tests on fuse-holders  and number of fuse-holders to be 185 
tested ................................................................................................................................... 39 186 

Table 15 – Test voltage ........................................................................................................ 41 187 

Table 16 – Test voltage across the poles for the verification of the suitability for 188 
isolation ................................................................................................................................ 41 189 

Table 17 – Cross-sectional area of copper conductors for tests corresponding to 190 
Subclauses 8.3 and 8.4 ........................................................................................................ 44 191 

Table 18 – Cross-section areas of the copper conductors for the test of “aM” fuses .............. 47 192 

Table 19 – Table for test in Subclause 8.4.3.5 ...................................................................... 48 193 

Table 20 – Values for breaking-capacity tests on a.c. fuses .................................................. 51 194 

Full document details: 21/30406104 DC

http://www.avadocuments.com/doc/21-30406104-dc
http://www.avadocuments.com/doc/21-30406104-dc


6 
IEC CD 60269-1/AMD3 ED4 © IEC:2021      32B/702/CD 
 

 

Table 21 – Values for breaking capacity tests on d.c. fuses .................................................. 52 195 

Table 22 – Preferred values of d.c. rated voltages for fuses .................................................. 20 196 

Table E.1 – Connectable conductors ..................................................................................... 80 197 

Table E.2 – Cross-sections of copper conductors connectable to terminals ........................... 80 198 

Table E.3 – Pull forces .......................................................................................................... 82 199 

 200 

201 

Full document details: 21/30406104 DC

http://www.avadocuments.com/doc/21-30406104-dc
http://www.avadocuments.com/doc/21-30406104-dc


7 
IEC CD 60269-1/AMD3 ED4 © IEC:2021      32B/702/CD 
 

 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 202 

___________ 203 

 204 

LOW-VOLTAGE FUSES – 205 

 206 

Part 1: General requirements 207 

 208 

 209 

FOREWORD 210 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 211 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 212 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 213 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 214 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 215 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 216 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 217 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 218 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 219 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 220 
consensus of opinion on the relevant subjects since each technical committee has representation from all 221 
interested IEC National Committees.  222 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 223 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 224 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 225 
misinterpretation by any end user. 226 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 227 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 228 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 229 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 230 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 231 
services carried out by independent certification bodies. 232 

6) All users should ensure that they have the latest edition of this publication. 233 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 234 
members of its technical committees and IEC National Committees for any personal injury, property damage or 235 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 236 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  237 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 238 
indispensable for the correct application of this publication. 239 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 240 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 241 

This Consolidated version of IEC 60269-1 bears the edition number 4.2. It consists of the 242 
fourth edition (2006-11) [documents 32B/483/FDIS and 32B/490/RVD], its amendment 1 243 
(2009-04) [documents 32B/534/FDIS and 32B/540/RVD] and its amendment 2 (2014-06) 244 
[documents 32B/626/FDIS and 32B/628/RVD]. The technical content is identical to the 245 
base edition and its amendments. 246 

This Final version does not show where the technical content is modified by amendments 247 
1 and 2. A separate Redline version with all changes highlighted is available in this 248 
publication. 249 

This publication has been prepared for user convenience.  250 

251 

Full document details: 21/30406104 DC

https://doi.org/10.3403/00608186U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/21-30406104-dc
http://www.avadocuments.com/doc/21-30406104-dc


8 
IEC CD 60269-1/AMD3 ED4 © IEC:2021      32B/702/CD 
 

 

International Standard IEC 60269-1 has been prepared by subcommittee 32B: Low-voltage 252 
fuses, of IEC technical committee 32: Fuses. 253 

IEC 60269 consists of the following parts, under the general title Low-voltage fuses: 254 

Part 1:  General requirements 255 

Part 2:  Supplementary requirements for fuses for use by authorized persons (fuses mainly for 256 
industrial application) – Examples of standardized systems of fuses A to I 257 

Part 3:  Supplementary requirements for fuses for use by unskilled persons (fuses mainly for 258 
household or similar application) – Examples of standardized systems of fuses A to F 259 

Part 4:  Supplementary requirements for fuse-links for the protection of semiconductor devices 260 

Part 5:  Guidance for the application of low-voltage fuses 261 

Part 6: Supplementary requirements for fuse-links for the protection of solar photovoltaic 262 
 energy systems 263 

Part 7:  Battery Fuses 264 

For reasons of convenience, when a part of this publication has come from other publications, 265 
a remark to this effect has been inserted in the text. 266 

The committee has decided that the contents of the base publication and its amendments will 267 
remain unchanged until the stability date indicated on the IEC web site under 268 
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the 269 
publication will be  270 

• reconfirmed, 271 

• withdrawn, 272 

• replaced by a revised edition, or 273 

• amended. 274 

275 

Full document details: 21/30406104 DC

https://doi.org/10.3403/00608186U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/21-30406104-dc
http://www.avadocuments.com/doc/21-30406104-dc


9 
IEC CD 60269-1/AMD3 ED4 © IEC:2021      32B/702/CD 
 

 

INTRODUCTION  276 

A reorganization of the different parts of the IEC 60269 series has been carried out, in order to 277 
simplify its use, especially by the laboratories which test the fuses. 278 

IEC 60269-1, IEC 60269-2, IEC 60269-3 and IEC 60269-3-1 have been integrated into either 279 
the new part 1 or the new parts 2 or 3, according to the subjects considered, so that the clauses 280 
which deal exclusively with “fuses for authorized persons” are separated from the clauses 281 
dealing with “fuses for unauthorized persons”. 282 

As far as IEC 60269-4 and IEC 60269-4-1 are concerned, they have been integrated into the 283 
new part 4 which deals with the fuse-links used for semiconductor protection. 284 

 285 
286 
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LOW-VOLTAGE FUSES – 287 

 288 

Part 1: General requirements 289 

 290 

 291 

 292 

1 General 293 

1.1 Scope and object 294 

This part of IEC 60269 is applicable to fuses incorporating enclosed current-limiting fuse-links 295 
with rated breaking capacities of not less than 6 kA, intended for protecting power-frequency 296 
a.c. circuits of nominal voltages not exceeding 1 000 V or d.c. circuits of nominal voltages not 297 
exceeding 1 500 V. 298 

Subsequent parts of this standard, referred to herein, cover supplementary requirements for 299 
such fuses intended for specific conditions of use or applications. 300 

Fuse-links intended to be included in fuse-switch combinations according to IEC 60947-3 301 
should also comply with the following requirements. 302 

NOTE 1 As far as not stated in subsequent parts for "a" fuse-links details of performance (see 2.2.4) on d.c. 303 
circuits should be subject to agreement between user and manufacturer. 304 

NOTE 2 Modifications of, and supplements to, this standard required for certain types of fuses for particular 305 
applications – for example, certain fuses for rolling stock, or fuses for high-frequency circuits – will be covered, if 306 
necessary, by separate standards. 307 

NOTE 3 This standard does not apply to miniature fuses, these being covered by IEC 60127. 308 

The object of this standard is to establish the characteristics of fuses or parts of fuses (fuse-309 
base, fuse-carrier, fuse-link) in such a way that they can be replaced by other fuses or parts of 310 
fuses having the same characteristics provided that they are interchangeable as far as their 311 
dimensions are concerned. For this purpose, this standard refers in particular to 312 

– the following characteristics of fuses: 313 

 their rated values; 314 

 their insulation; 315 

 their temperature rise in normal service; 316 

 their power dissipation and acceptable power dissipation; 317 

 their time/current characteristics; 318 

 their breaking capacity; 319 

 their cut-off current characteristics and their I 2t characteristics. 320 

– type test for verification of the characteristics of fuses; 321 

– the marking of fuses. 322 

1.2 Normative references 323 

The following referenced documents are indispensable for the application of this document. For 324 
dated references, only the edition cited applies. For undated references, the latest edition of 325 
the referenced document (including any amendments) applies. 326 

IEC 60038:1983, IEC standard voltages 327 

IEC 60050(441):1984, International Electrotechnical Vocabulary (IEV) – Chapter 441: 328 
Switchgear, controlgear and fuses  329 
Amendment 1 (2000) 330 

IEC 60228:2004, Conductors of insulated cables 331 
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IEC 60269-2, Low-voltage fuses – Part 2: Supplementary requirements for fuses for use by 332 
authorized persons (fuses mainly for industrial application) – Examples of standardized systems 333 
of fuses A to I) 334 

IEC 60269-3, Low-voltage fuses – Part 3: Supplementary requirements for fuses for use by 335 
unskilled persons (fuses mainly for household or similar application) – Examples of 336 
standardized systems of fuses A to F 337 

IEC 60269-4, Low-voltage fuses – Part 4: Supplementary requirements for fuse-links for the 338 
protection of semiconductor devices 339 

IEC 60269-5, Low-voltage fuses – Part 5: Guidance for the application of low-voltage fuses 340 

IEC 60269-6, Low-voltage fuses – Part 6: Supplementary requirements for fuse-links for the 341 
protection of solar photovoltaic energy systems 342 

IEC 60364-3:1993, Electrical installations of buildings – Part 3: Assessment of general 343 
characteristics  344 

IEC 60364-5-52:2001, Electrical installations of buildings – Part 5-52: Selection and erection of 345 
electrical equipment – Wiring system  346 

IEC 60529:1989, Degrees of protection provided by enclosures (Code IP) 347 

IEC 60584-1:1995, Thermocouples – Part 1: Reference tables 348 

IEC 60617, Graphical symbols for diagrams 349 

IEC 60664-1:2002, Insulation coordination for equipment within low-voltage systems – Part 1: 350 
Principles, requirements and tests 351 

IEC 60695-2-10, Fire hazard testing – Part 2-10: Glowing/hot-wire based test methods – Glow-352 
wire apparatus and common test procedure  353 

IEC 60695-2-11:2000, Fire hazard testing – Part 2-11: Glowing/hot-wire based test methods – 354 
Glow-wire flammability test method for end-products 355 

IEC 60695-2-12:2000, Fire hazard testing – Part 2-12: Glowing/hot-wire based test methods – 356 
Glow-wire flammability index (GWFI) test method for materials 357 

IEC 60695-2-13:2000, Fire hazard testing – Part 2-13: Glowing/hot-wire based test methods – 358 
Glow-wire ignition temperature (GWIT) test method for materials 359 

ISO 3:1973, Preferred numbers – Series of preferred numbers 360 

ISO 478:1974, Paper – Untrimmed stock sizes for the ISO-A series – ISO primary range 361 

ISO 593:1974, Paper – Untrimmed stock size for the ISO-A series – ISO supplementary range 362 

ISO 4046:1978, Paper, board, pulp and related terms – Vocabulary – Bilingual edition 363 

2 Terms and definitions 364 

NOTE For general definitions concerning fuses, see also IEC 60050-441. 365 

For the purposes of this document, the following terms and definitions apply. 366 

2.1 Fuses and their component parts 367 

2.1.1 368 
fuse  369 
device that by the fusing of one or more of its specially designed and proportioned components 370 
opens the circuit in which it is inserted by breaking the current when this exceeds a given value 371 
for a sufficient time. The fuse comprises all the parts that form the complete device 372 

[IEV 441-18-01] 373 
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2.1.2 374 
fuse-holder  375 
combination of the fuse-base with its fuse-carrier 376 

NOTE Where, in this standard, the term "fuse-holder" is used, it covers fuse-bases and/or fuse-carriers, if no clearer 377 
distinction is necessary.  378 

[IEV 441-18-14] 379 

2.1.2.1 380 
fuse-base (fuse-mount) 381 
fixed part of a fuse provided with contacts and terminals 382 

[IEV 441-18-02] 383 

NOTE Where applicable, covers are considered as part of the fuse-base. 384 

2.1.2.2 385 
fuse-carrier  386 
movable part of a fuse designed to carry a fuse-link 387 

[IEV 441-18-13] 388 

2.1.3 389 
fuse-link 390 
part of a fuse including the fuse-element(s), intended to be replaced after the fuse has operated 391 

[IEV 441-18-09] 392 

2.1.4 393 
fuse-contact 394 
two or more conductive parts designed to ensure circuit continuity between a fuse-link and the 395 
corresponding fuse-holder 396 

2.1.5 397 
fuse-element  398 
part of the fuse-link designed to melt under the action of current exceeding some definite value 399 
for a definite period of time 400 

[IEV 441-18-08] 401 

NOTE The fuse-link may comprise several fuse-elements in parallel. 402 

2.1.6 403 
indicating device (indicator)  404 
part of a fuse provided to indicate whether the fuse has operated 405 

[IEV 441-18-17] 406 

2.1.7 407 
striker 408 
mechanical device forming part of a fuse-link which, when the fuse operates, releases the 409 
energy required to cause operation of other apparatus or indicators or to provide interlocking 410 

[IEV 441-18-18] 411 

2.1.8 412 
terminal 413 
conductive part of a fuse provided for electric connection to external circuits 414 

NOTE Terminals may be distinguished according to the kind of circuits for which they are intended (for example, 415 
main terminal, earth terminal, etc.) and also according to their design (for example, screw terminal, plug terminal, 416 
etc.). 417 

2.1.9 418 
dummy fuse-link 419 
test fuse-link with defined power dissipation and dimensions 420 
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2.1.10 421 
test rig 422 
defined test fuse-base 423 

2.1.11 424 
gauge-piece 425 
additional part of a fuse-base intended to achieve a degree of non-interchangeability 426 

2.1.12  427 
linked fuse-carrier   428 
a fuse-carrier which is mechanically linked to the fuse-base and gives a defined insertion and 429 
withdrawal movement to the fuse-link 430 

[This definition was definition 2.1.12 in IEC 60269-2-1, Section I, which has been withdrawn.] 431 

2.2 General terms 432 

2.2.1 433 
enclosed fuse-link 434 
fuse-link in which the fuse-element(s) is (are) totally enclosed, so that during operation within 435 
its rating it cannot produce any harmful external effects, for example, due to development of an 436 
arc, the release of gas or the ejection of flame or metallic particles 437 

[IEV 441-18-12] 438 

2.2.2 439 
current-limiting fuse-link 440 
fuse-link that during and by its operation in a specified current range, limits the current to a 441 
substantially lower value than the peak value of the prospective current 442 

[IEV 441-18-10] 443 

2.2.3 444 
"g" fuse-link 445 
(full-range breaking-capacity fuse-link, formerly general purpose fuse-link) 446 
current-limiting fuse-link capable of breaking under specified conditions all currents, which 447 
cause melting of the fuse-element up to its rated breaking capacity 448 

2.2.4 449 
"a" fuse-link 450 
(partial-range breaking-capacity fuse-link, formerly back-up fuse-link) 451 
current-limiting fuse-link capable of breaking under specified conditions all currents between 452 
the lowest current indicated on its operating time-current characteristic (k2In in Figure 2) and 453 

its rated breaking capacity 454 

NOTE "a" fuse-links are generally used to provide short-circuit protection. Where protection is required against 455 
over-currents less than k2In in Figure 2, they are used in conjunction with another suitable switching device designed 456 
to interrupt such small overcurrents. 457 

2.2.5 458 
temperatures 459 

2.2.5.1 460 
ambient air temperature  461 
Ta 462 

the temperature of the air surrounding the fuse (at a distance of about 1 m from the fuse or its 463 
enclosure, if any) 464 

2.2.5.2 465 
fluid environment temperature 466 
Te 467 

temperature of the fluid cooling the fuse-components (contact, terminal, etc.). It is the sum of 468 
the ambient air temperature Ta and the temperature rise ∆Te with respect to the ambient 469 

temperature of the internal fluid in contact with the fuse-components (contact, terminal, etc.) if 470 
the latter is in an enclosure. If it is not in an enclosure, it is assumed that Te is equal to Ta 471 
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2.2.5.3 472 
fuse-component temperature 473 
T 474 
fuse-component (contact, terminal, etc.) temperature T is that of the relevant part 475 

2.2.6 476 
overcurrent discrimination 477 
coordination of the relevant characteristics of two or more overcurrent protective devices such 478 
that, on the occurrence of overcurrents within stated limits, the device intended to operate within 479 
these limits does so, while the other(s) do(es) not 480 

2.2.7 481 
fuse system 482 
family of fuses following the same physical design principles with respect to the shape of the 483 
fuse-links, type of contact, etc. 484 

2.2.8 485 
size 486 
specified set of dimensions of fuses within a fuse system. Each individual size covers a given 487 
range of rated currents for which the specified dimensions of the fuses remain unchanged 488 

2.2.9 489 
homogeneous series of fuse-links 490 
series of fuse-links, within a given size, deviating from each other only in such characteristics 491 
that for a given test, the testing of one or a reduced number of particular fuse-links of that series 492 
may be taken as representative for all the fuse-links of the homogeneous series  493 

NOTE The characteristics by which the fuse-links of a homogeneous series may deviate and details on which of 494 
the fuse-links shall be tested are specified in association with the tests concerned (see Tables 12 and 13). 495 

[IEV 441-18-34,  modified] 496 

2.2.10 497 
utilization category (of a fuse-link) 498 
combination of specified requirements related to the conditions in which the fuse-link fulfills its 499 
purpose, selected to represent a characteristic group of practical applications (see 5.7.1) 500 

2.2.11 501 
fuses for use by authorized persons 502 
(formerly called fuses for industrial application) 503 
fuses intended to be used in installations where the fuse-links are accessible to and intended 504 
to be replaced by authorized persons only 505 

NOTE 1 Non-interchangeability and protection against accidental contact with live parts need not necessarily be 506 
ensured by constructional means. 507 

NOTE 2 Authorized person is understood to have the meaning defined for categories BA 4 "instructed"1and BA 5 508 
"skilled"2 in IEC 60364-3. 509 

2.2.12 510 
fuses for use by unskilled persons (formerly called fuses for domestic and similar 511 

applications) 512 
fuses intended to be used in installations where the fuse-links are accessible to, and can be 513 
replaced by, unskilled persons 514 

NOTE For these fuses, protection against direct contact with live parts is recommended and non-interchangeability 515 
may be required, if necessary 516 

2.2.11  Fuses for use by authorized and unskilled persons 517 
 518 

 
1  Instructed: Persons adequately advised or supervised by skilled persons to enable them to avoid dangers which 

electricity may create (operating and maintenance staff). 

2  Skilled: Persons with technical knowledge or sufficient experience to enable them to avoid dangers which 
electricity may create (engineers and technicians). 
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Generally, fuses systems are divided in systems for use by authorized persons and for use by 519 
unskilled persons. 520 
For safe operation of fuses systems used by authorized persons special skills are necessary. 521 
Authorized person is understood to have the meaning defined for categories BA 4 "instructed"   522 
and BA 5 "skilled" in IEC 60364-3.  523 
 524 
Instructed persons are persons adequately advised or supervised by skilled persons to enable 525 
them to avoid dangers which electricity may create (operating and maintenance staff). 526 
Skilled persons have got technical knowledge or sufficient experience to enable them to avoid 527 
dangers which electricity may create (engineers and technicians). For e. g. dangers for persons 528 
may come from touching life parts during operation and from replacing fuse-links under load.  529 
 530 
Unskilled persons don’t have technical knowledge or sufficient experience. To avoid dangers, 531 
which electricity may create, the relevant part of the fuse standard shall provide requirements 532 
for maximum safety in service. IEC 60269-3 provides four systems for use by unskilled persons. 533 

2.2.13 534 
non-interchangeability  535 
limitations on shape and/on dimensions with the object of avoiding in a specific fuse-base the 536 
inadvertent use of fuse-links having electrical properties other than those ensuring the desired 537 
degree of protection 538 

[IEV 441-18-33] 539 

2.3 Characteristic quantities 540 

2.3.1 541 
rating 542 
general term employed to designate the characteristic values that together define the working 543 
conditions upon which the tests are based and for which the equipment is designed 544 

[IEV 441-18-36] 545 

NOTE Rated values usually stated for low-voltage fuses are: voltage, current, breaking capacity, power dissipation 546 
and acceptable power dissipation, and frequency, where applicable. In the case of a.c., rated voltage and rated 547 
current are stated as r.m.s. symmetrical values; in the case of d.c., when ripple is present, the rated voltage is stated 548 
as a mean value, the rated current as an r.m.s. value. The above applies to any value of voltage and current, if not 549 
indicated otherwise. 550 

2.3.2 551 
prospective current (of a circuit and with respect to a fuse) 552 
current that would flow in the circuit if each pole of the fuse were replaced by a conductor of 553 
negligible impedance. 554 

For a.c., the prospective current is expressed by the r.m.s. value of the a.c. component 555 

NOTE The prospective current is the quantity to which the breaking capacity and characteristics of the fuse are 556 
normally referred, e.g. I 2t and cut-off current characteristics (see 8.5.7). 557 

[IEV 441-17-01 modified] 558 

2.3.3 559 
gates 560 
limiting values within which the characteristics, for example time-current characteristics, are 561 
obtained 562 

2.3.4 563 
breaking capacity of a fuse  564 
value of prospective current that a fuse is capable of breaking at a stated voltage under 565 
prescribed conditions of use and behaviour 566 

[IEV 441-17-08 modified] 567 

2.3.5 568 
breaking range 569 
breaking range is a range of prospective currents within which the breaking capacity of a fuse-570 
link is assured 571 
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2.3.6 572 
cut-off current 573 
maximum instantaneous value reached by the current during the breaking operation of a fuse-574 
link when it operates in such a manner as to prevent the current from reaching the otherwise 575 
attainable maximum 576 

2.3.7 577 
cut-off current characteristic; let-through current characteristic 578 
curve giving the cut-off current as a function of the prospective current under stated conditions 579 
of operation 580 

NOTE In the case of a.c., the values of the cut-off currents are the maximum values which can be reached whatever 581 
the degree of asymmetry. In the case of d.c., the values of the cut-off currents are the maximum values reached 582 
related to the time constants as specified. 583 

[IEV 441-17-14] 584 

2.3.8 585 
peak withstand current (of a fuse-holder) 586 
value of cut-off current that the fuse-holder can withstand 587 

NOTE The peak withstand current is not less than the highest cut-off current of any fuse-link with which the 588 
fuseholder is intended to be associated. 589 

2.3.9 590 
pre-arcing time; melting time 591 
interval of time between the beginning of a current large enough to cause a break in the fuse-592 
element(s) and the instant when an arc is initiated 593 

[IEV 441-18-21] 594 

2.3.10 595 
arcing time of a fuse 596 
interval of time between the instant of the initiation of the arc in a fuse and the instant of final 597 
arc extinction in that fuse 598 

[IEV 441-17-37 modified] 599 

2.3.11 600 
operating time; total clearing time 601 
sum of the pre-arcing time and the arcing time 602 

[IEV 441-18-22] 603 

2.3.12 604 
I 2t; Joule integral 605 
integral of the square of the current over a given time interval: 606 

titI
t

t
d1

0

22 ∫=  607 

NOTE 1 The pre-arcing I 2t is the I 2t integral extended over the pre-arcing time of the fuse. 608 

NOTE 2 The operating I 2t is the I 2t integral extended over the operating time of the fuse. 609 

NOTE 3 The energy, in joules, released in 1 Ω of resistance in a circuit protected by a fuse is equal to the value of 610 
the operating I 2 t expressed in A2s. 611 

[IEV 441-18-23] 612 

2.3.13 613 
I 2t characteristic 614 
curve giving I 2 t values (pre-arcing I 2 t and/or operating I 2 t) as a function of prospective current 615 
under stated conditions of operation 616 
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2.3.14 617 
I 2t zone 618 
range contained by the minimum pre-arcing I 2 t characteristic and the maximum operating I 2 t 619 
characteristic, under specified conditions 620 

2.3.15 621 
rated current of a fuse-link  622 
In 623 

value of current that the fuse-link can carry continuously without deterioration under specified 624 
conditions 625 

2.3.16 626 
time-current characteristic 627 
curve giving the time, e.g. pre-arcing time or operating time as a function of the prospective 628 
current under stated conditions of operation 629 

[IEV 441-17-13] 630 

NOTE For times longer than 0,1 s, for practical purposes the difference between pre-arcing and operating time is 631 
negligible. 632 

2.3.17 633 
time-current zone 634 
range contained by the minimum pre-arcing time-current characteristics and the maximum 635 
operating time-current characteristic, under specified conditions 636 

2.3.18 637 
conventional non-fusing current  638 
Inf 639 

value of current specified as that which the fuse-link is capable of carrying for a specified time 640 
(conventional time) without melting 641 

[IEV 441-18-27] 642 

2.3.19 643 
conventional fusing current  644 
If 645 

value of current specified as that which causes operation of the fuse-link within a specified time 646 
(conventional time) 647 

[IEV 441-18-28] 648 

2.3.20 649 
overload curve of an "a" fuse-link 650 
curve showing the time for which an "a" fuse-link is able to carry the current without deterioration 651 
(see 8.4.3.4 and Figure 2) 652 

2.3.21 653 
power dissipation (in a fuse-link) 654 
power released in a fuse-link carrying a stated value of electric current under prescribed 655 
conditions of use and behaviour 656 

NOTE The prescribed conditions of use and behaviour generally include a constant r.m.s. value of the electric 657 
current after steady-state temperature conditions are reached. 658 

[IEV 441-18-38, modified] 659 

2.3.22 660 
acceptable power dissipation (of a fuse-base or a fuse-holder) 661 
stated value of power dissipation in a fuse-link which a fuse-base or a fuse-holder can accept 662 
under prescribed conditions of use and behaviour 663 

[IEV 441-18-39] 664 
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2.3.23 665 
recovery voltage 666 
voltage which appears across the terminals of a pole of a fuse after the breaking of the current 667 

NOTE This voltage may be considered in two successive intervals of time, one during which a transient voltage 668 
exists (see 2.3.23.1) followed by a second one during which only the power frequency or d.c. recovery voltage (see 669 
2.3.23.2) exists. 670 

[IEV 441-17-25, modified] 671 

2.3.23.1 672 
transient recovery voltage  673 
abbreviation TRV 674 
recovery voltage during the time in which it has a significant transient character 675 

NOTE 1 The transient recovery voltage may be oscillatory or non-oscillatory or a combination of these, depending 676 
on the characteristics of the circuit and the fuse. It includes the voltage shift of the neutral of a polyphase circuit. 677 

NOTE 2 The transient recovery voltage in three-phase circuits is, unless otherwise stated, that which appears 678 
across the first pole to clear, because this voltage is generally higher than that which appears across each of the 679 
other two poles. 680 

[IEV 441-17-26] 681 

2.3.23.2 682 
power-frequency or d.c. recovery voltage 683 
recovery voltage after the transient voltage phenomena have subsided 684 

[IEV 441-17-27 modified] 685 

NOTE The power frequency or d.c. recovery voltage may be referred to as a percentage of the rated voltage. 686 

2.3.24 687 
arc voltage of a fuse 688 
instantaneous value of the voltage which appears across the terminals of a fuse during the 689 
arcing time 690 

[IEV 441-18-30] 691 

2.3.25 692 
isolating distance (for a fuse) 693 
shortest distance between the fuse-base contacts or any conductive parts connected thereto 694 
measured on a fuse with the fuse-link or the fuse-carrier removed 695 

[IEV 441-18-06] 696 

2.4 List of abbreviations and symbols used  697 
 698 

Under consideration 699 

3 Conditions for operation in service 700 

Where the following conditions apply, fuses complying with this standard are deemed capable 701 
of operating satisfactorily without further qualification. These conditions also apply for tests 702 
except those otherwise specified in Clause 8. 703 

3.1 Ambient air temperature (Ta) 704 

The ambient air temperature Ta (see 2.2.5.1) does not exceed 40 °C, its mean value measured 705 

over a period of 24 h does not exceed 35 °C, and its mean value measured over a period of 706 
one year is lower. 707 

The minimum value of the ambient air temperature is –5 °C. 708 

NOTE 1 The time-current characteristics given are related to a reference ambient air temperature of 20 °C. These 709 
time-current characteristics also approximately apply to a temperature of 30 °C. 710 

NOTE 2 In cases where the temperature conditions vary significantly from these values, this should be taken into 711 
consideration from the points of view of operation, temperature rise, etc. See Annex D. 712 

3.2 Altitude 713 

The altitude of the site of installation of the fuses does not exceed 2 000 m above sea-level. 714 
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3.3 Atmospheric conditions 715 

The air is clean and its relative humidity does not exceed 50 % at the maximum temperature of 716 
40 °C. 717 

Higher relative humidity is permitted at lower temperatures, for example, 90 % at 20 °C. 718 

Under these conditions, moderate condensation may occasionally occur due to variation in 719 
temperature. 720 

NOTE Where fuses are to be used under conditions different from those mentioned in 3.1, 3.2 and 3.3, in particular 721 
outdoors without protection, the manufacturer should be consulted. This applies also in cases where deposits of sea 722 
salt or abnormal deposits of industrial origin may occur. 723 

3.4 Voltage 724 

The system voltage has a maximum value not exceeding 110 % of the rated voltage of the fuse. 725 
For d.c. when obtained by rectifying a.c., the ripple shall not cause a variation of more than 5 % 726 
above or 9 % below the mean value of 110 % of the rated voltage. 727 

For fuses rated 690 V the maximum system voltage shall not exceed 105 % of the rated voltage 728 
of the fuse. 729 

NOTE Attention is drawn to the fact that the indicating device or striker of a fuse may not operate if the fuse-link 730 
operates at a voltage, which is considerably lower than its rated voltage (see 8.4.3.6). 731 

3.5 Current 732 

The currents to be carried and to be broken are within the range specified in 7.4 and 7.5. 733 

3.6 Frequency, power factor and time constant 734 

3.6.1 Frequency 735 

For a.c. the frequency is the rated frequency of the fuse-link. 736 

3.6.2 Power factor 737 

For a.c. the power factor is not lower than that shown in Table 20, appropriate to the value of 738 
prospective current. 739 

3.6.3 Time constant 740 

For d.c. the time constant corresponds to that shown in Table 21. 741 

Some service duties may be found which exceed the limits shown in the Table 21 as regards 742 
time constant. For such an application, a fuse-link which has been tested to verify that it meets 743 
the required time constant and is marked accordingly shall be used. 744 

3.7 Conditions of installation 745 

The fuse is installed in accordance with the manufacturer's instructions. 746 

If the fuse is likely to be exposed in service to abnormal vibrations or shocks, the manufacturer 747 
should be consulted. 748 

3.8 Utilization category 749 

Utilization categories (for example, "gG") are specified according to 5.7.1. 750 

3.9 Discrimination of fuse-links 751 

Limits of discrimination for times greater than 0,1 s are given in Tables 2 and 3. 752 

For “gG” and “gM” fuse-links pre-arcing I 2t values are given in Table 7 and operating I 2t values 753 
are given in subsequent parts. Values for other breaking ranges and utilization categories are 754 
shown in subsequent parts. 755 

4 Classification 756 

Fuses are classified according to Clause 5 and the subsequent parts. 757 
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5 Characteristics of fuses 758 

5.1 Summary of characteristics 759 

The characteristics of a fuse shall be stated in the following terms, where such terms are 760 
applicable. 761 

5.1.1 Fuse-holders 762 

a) Rated voltage (see 5.2) 763 

b) Rated current (see 5.3.2) 764 

c) Kind of current and rated frequency if applicable (see 5.4) 765 

d) Rated acceptable power dissipation (see 5.5) 766 

e) Dimensions or size 767 

f) Number of poles, if more than one 768 

g) Peak withstand current 769 

5.1.2 Fuse-links 770 

a) Rated voltage (see 5.2) 771 

b) Rated current (see 5.3.1) 772 

c) Kind of current and rated frequency, if applicable (see 5.4) 773 

d) Rated power dissipation (see 5.5) 774 

e) Time-current characteristics (see 5.6) 775 

f) Breaking range (see 5.7.1) 776 

g) Rated breaking capacity (see 5.7.2) 777 

h) Cut-off current characteristics (see 5.8.1) 778 

i) I 2 t characteristics (see 5.8.2) 779 

k) Dimensions or size 780 

5.1.3 Complete fuses 781 

Degree of protection according to IEC 60529. 782 

5.2 Rated voltage 783 

For a.c. the standard preferred values of rated voltages are given in Table 1. 784 

Table 1 – Standard Preferred values of a.c. rated voltages for fuses 785 

Series I 
V 

Series II 
V 

 120* 

 208 

230* 240 

 277* 

400* 415 

500 480* 

690* 600 

1 000* 347 
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Table 1 – AC systems having a nominal voltage between 786 
100 V and 1 000 V inclusive and related equipment 787 

Three-phase four-wire or three-wire systems Single-phase three-wire systems 

Nominal voltage Nominal voltage 
V V 

50 Hz 60 Hz 60 Hz 

– 120/208 120/240d 
230c 240c – 

230/400a 230/400a – 
– 277/480 – 
– 480 – 
– 347/600 – 
– 600 – 

400/690b – – 
1 000 – – 

a The value of 230/400 V is the result of the evolution of 220/380 V and 240/415 V systems which has been 
completed in Europe and many other countries. However, 220/380 V and 240/415 V systems still exist. 

b The value of 400/690 V is the result of the evolution of 380/660 V systems which has been completed in 
Europe and many other countries. However, 380/660 V systems still exist. 

c The value of 200 V or 220 V is also used in some countries. 
d The values of 100/200 V are also used in some countries on 50 Hz or 60 Hz systems. 

 788 

For d.c., the preferred values for rated voltages are given in Table 22. 789 

NOTE The rated voltage of the fuse-link may be a value other than the rated voltage of the fuse-holder in which the 790 
fuse-link is to be used. The rated voltage of the fuse is the lowest value of the rated voltages of its parts (fuse-holder, 791 
fuse-link). 792 

Table 22 – Preferred values of d.c. rated voltages for fuses 793 

Series I Series II 

V V 

 110*  

220*   

  250  

400   

440* 460  

500    

 
750* 
1 000 

  
1 500* 

600*  
 
 

1200 

 794 

 795 

 796 

Table 22 – DC and a.c. traction systems a 797 

 Voltage Nominal frequency 
of a.c. systems  Lowest Nominal Highest 

 V V V Hz 

DC systems (400) (600) (720)  
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 500 750 900  
 1 000 1 500 1 800  
 2 000 3 000 3 600b  

AC single-phase systems (4 750) (6 250) (6 900) 50 or 60 
12 000 15 000 17 250 16 2/3  

 19 000 25 000 27 500 50 or 60 

a The values indicated in parentheses should be considered as non-preferred values. It is recommended that 
these values should not be used for new systems to be constructed in future. In particular for a.c. single-
phase systems, the nominal voltage 6 250 V should be used only when local conditions make it impossible 
to adopt the nominal voltage 25 000 V. 

 The values indicated in the table above are the values agreed by the international mixed committee on 
electric traction equipment (C.M.T.) and by IEC technical committee 9, Electrical equipment and systems 
for railways. 

b In certain European countries, this voltage may reach 4 000 V. The electrical equipment of vehicles 
operating international services in these countries shall be capable of withstanding this absolute maximal 
voltage for brief periods of up to 5 min. 

Note: This table is the same as Table 2 of IEC 60038, Ed. 7.0 798 

5.3 Rated current 799 

5.3.1 Rated current of the fuse-link 800 

The rated current for the fuse-link, expressed in amperes, should be selected from the following 801 
values: 802 

2 – 4 – 6 – 8 – 10 – 12 – 13 – 16 – 20 – 25 – 32 – 35 – 40 – 50 – 63 – 80 – 100 – 125 – 160 – 803 
200 – 224 – 250 – 315 – 355 – 400 – 425 - 500 – 630 – 800 – 1 000 – 1 250 – 1600  804 

If it is necessary to choose lower values or intermediate values or higher values, these values 805 
should be selected from the series R10 of ISO 3, and in exceptional cases, from R20 or R40 of 806 
ISO 3. 807 

5.3.2 Rated current of the fuse-holder 808 

The rated current of the fuse-holder, expressed in amperes, should be selected from the series 809 
of rated currents of fuse-links if not otherwise specified in subsequent parts. For "gG" and "aM" 810 
fuses, the rated current of the fuse-holder represents the highest rated current of the fuse-link 811 
with which it is intended to be used.  812 

5.4 Rated frequency (see 6.1 and 6.2) 813 

The absence of any marking regarding rated frequency shall imply that the fuse meets the 814 
conditions laid down in this standard for frequencies between 45 Hz and 62 Hz only. 815 

5.5 Rated power dissipation of a fuse-link and rated acceptable power dissipation of a 816 
fuse-holder 817 

The rated power dissipation of a fuse-link is stated by the manufacturer if not otherwise 818 
specified in subsequent parts. That value shall not be exceeded under specified test conditions. 819 

The rated acceptable power dissipation of a fuse-holder is stated by the manufacturer if not 820 
otherwise specified in the subsequent parts. It is intended to be the maximum power dissipation 821 
the fuse-holder can tolerate under specified test conditions without exceeding the specified 822 
temperature rise. 823 

5.6 Limits of time-current characteristics 824 

The limits are based on a reference ambient air temperature Ta of +20 °C. 825 

5.6.1 Time-current characteristics, time-current zones 826 

They depend on the design of the fuse-link, and, for a given fuse-link, on the ambient air 827 
temperature and the cooling conditions. 828 

NOTE For ambient air temperatures deviating from the temperature range according to 3.1, consultation with the 829 
manufacturer is necessary. 830 
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For fuse-links not complying with the standardized time-current zones as specified in the 831 
subsequent parts, the manufacturer should keep available (with their tolerances): 832 

– the pre-arcing and operating time-current characteristics;  833 

or 834 

– the time-current zone. 835 

NOTE For pre-arcing times smaller than 0,1 s, the manufacturer should keep available I 2t characteristics with their 836 
tolerances (see 5.8.2). 837 

When the time-current characteristics are presented for pre-arcing times exceeding 0,1 s, they 838 
should be given with current as abscissa and time as ordinate. Logarithmic scales shall be used 839 
on both coordinate axes. 840 

The basis of the logarithmic scales (the dimensions of one decade) shall be in the ratio 2/1 with 841 
the longer dimensions on the abscissa. However, because of long-established practice in the 842 
United States of America, a ratio of 1/1 is recognized as an alternative standard. The 843 
presentation shall be made on standardized paper A3 or A4, according to ISO 478 or ISO 593. 844 

The dimensions of the decades shall be selected from the following series: 845 

2 cm, 4 cm, 8 cm, 16 cm, and 2,8 cm, 5,6 cm, 11,2 cm. 846 

NOTE It is recommended that, whenever possible, the preferred values 2,8 cm (ordinate) and 5,6 cm (abscissa) be 847 
used. 848 

5.6.2 Conventional times and currents 849 

The conventional times and currents for "gG" and "gM" fuse-links are given in Table 2.  850 

851 
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Table 2 – Conventional time and current for "gG", "gK" and "gM" fuse-links 852 

Rated current In for «gG»  Conventional time Conventional current 

Characteristic current Ich for «gM»b 
A 

h Inf If 

  In <   16 

 16 ≤ In ≤   63 

 63 < In ≤ 160 

 160 < In ≤ 400 

 400 < In 

1 
1 
2 
3 
4 

a  
 

1,25 In 

a  
 

1,6 In 

a   Values for fuse-links with rated current less than 16 A are given in subsequent parts. (to be added from 
subsequent parts) 

b  For "gM" fuse-links, see 5.7.1. 

 853 

5.6.3 Gates 854 

For "gG" and "gM" fuse-links, the gates given in Table 3 apply. 855 

Table 3 – Gates for specified pre-arcing times of "gG", "gK" and "gM" fuse-links a  856 

1 2 3 4 5 

In for "gG" 
Ich for "gM" b  

A 

Imin (10 s) c 
 

A 

Imax (5 s) 
 

A 

Imin (0,1 s) 
 

A 

Imax (0,1 s) 
 

A 

 16 
 20 
 25 

 33 
 42 
 52 

 65 
 85 
 110 

 85 
 110 
 150 

 150 
 200 
 260 

 32 
 35 
 40 
 50 
 63 
 80 

 75 
 83 
 95 
 125 
 160 
 215 

 150 
 175 
 190 
 250 
 320 
 425 

 200 
 225 
 260 
 350 
 450 
 610 

 350 
 445 
 450 
 610 
 820 
 1 100 

 100 
 125 
 160 
 200 
 224 
             250 

 290 
 355 
 460 
 610 

680 
             750 

 580 
 715 
 950 
 1 250 
           1 450 
           1 650 

 820 
 1 100 
 1 450 
 1 910 
           2 240 
           2 590 

 1 450 
 1 910 
 2 590 
 3 420 
          3 980  
          4 500 

 315 
 400 
 500 
 630 
 800 

 1 050 
 1 420 
 1 780 
 2 200 
 3 060 

 2 200 
 2 840 
 3 800 
 5 100 
 7 000 

 3 420 
 4 500 
 6 000 
 8 060 
 10 600 

 6 000 
 8 060 
 10 600 
 14 140 
 19 000 

 1 000 
 1 250 

 4 000 
 5 000 

 9 500 
 13 000 

 14 140 
 19 000 

 24 000 
 35 000 

a  Values for fuses with rated current less than 16 A are given in subsequent parts. 
b  For "gM" fuse-links, see 5.7.1. 
c Imin (10 s) is the minimum value of current for which the pre-arcing time is not less than 10 s. 

 857 
For “aM“ fuses the standard gates for time- current characteristics based on reference ambient 858 
air temperature of 20 °C are given in Table 4 and Figure 3. The standardized k-factors are  859 
k0 = 1,5; k1 = 4 and k2 = 6,3. 860 
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