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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
TUTORIAL AND APPLICATION GUIDE  

FOR HIGH-VOLTAGE FUSES 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

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

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

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

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

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

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

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

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

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

The main task of IEC technical committees is to prepare International Standards. However, a 
technical committee may propose the publication of a technical report when it has collected 
data of a different kind from that which is normally published as an International Standard, for 
example "state of the art". 

IEC 62655, which is a technical report, has been prepared by subcommittee 32A: High-
Voltage Fuses, of IEC technical committee 32: Fuses 

The text of this technical report is based on the following documents: 

Enquiry draft Report on voting 

32A/296/DTR 32A/301/RVC 

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 
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Significant portions of this technical report were excerpted and reprinted with permission from 
the Institute of Electrical and Electronics Engineers, Incorporated, (IEEE) from 
C37.48.1-2012, "IEEE Guide for Operation, Classification, Application, and Coordination of 
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INTRODUCTION 

0.1 Aims and objectives of this technical report 
a) To help prospective users and protection engineers understand the basics of high-voltage 

(>1 000 V a.c.) fuse technology and applications involving high-voltage (HV) fuses; 
b) to illustrate the particular and unique advantages of fuse protection for most service 

applications; 
c) to minimise possible misapplications of fuses which could lead to problems in the field; 
d) to list and describe the many types of fuse in use today, and the international standards 

that apply to them, including fuse types not specifically included in IEC or other 
recognized standards. 

This technical report gathers information previously published in IEC and other publications, 
as well as new material. Duplicate information presently in these publications is therefore 
likely to be eliminated during their future revision.  

0.2 How to use this technical report 

0.2.1 General 

If read from start to finish, this technical report will provide an in-depth study of HV fuses and 
their applications. It is essentially a tutorial covering all common (and some not so common) 
types of fuses and most fuse applications. However, it is assumed that few users will read the 
technical report in this way, but rather read the appropriate sections covering fuses and 
applications for which they require information. Based on this assumption, there is therefore 
some inevitable duplication of information. To assist the user in making best use of the 
document, a description of the content and relevance of each clause follows. 

0.2.2 Fuse tutorial 

After clauses on scope, references and definitions, Clause 4 contains primarily "tutorial" style 
information. The clause starts with a simple introduction to fuses, first with an explanation of 
how fuses work followed by information on basic fuse classifications and common fuse terms. 
Subclause 4.1.4 continues with lists of advantages gained by using fuses and then 4.1.6 
provides a listing of basic fuse types for which application information will be given later. An 
in-depth look at the most common types of fuses is given in 4.2, current-limiting fuses and 4.3 
expulsion fuses. The high level of detail given in 4.2 and 4.3, including information describing 
construction, operation, classification and published ratings and characteristics, may be 
necessary in order to understand the application information that follows in Clause 5. For 
completeness, 4.4 gives an overview of less common types of fuse (or fuse related) devices 
that may require additional testing to that covered in existing standards, and for which no 
further application information is provided. Subclause 4.5 covers fuse mountings.  

0.2.3 Application information 

Application information appears in Clause 5 and Annex A, and is split into four sections.  

a) Subclause 5.1: this covers information common to nearly all applications. 
b) Subclause 5.2: this contains information on specific applications. 
c) Subclause 5.3: this covers installation, operation, maintenance, and replacement of fuses. 
d) Annex A: this reproduces the current-limiting fuse temperature de-rating information 

previously published in IEC 60282-1:2009. 

If a knowledgeable user requires application information on a specific subject in 5.2 (e.g. 
motor circuit fuses), it is possible that only the relevant subclause needs to be read – however 
in most cases additional information from 5.1 will be required for satisfactory fuse selection. It 
should be emphasized that the information contained in this report is intended to supplement 
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information supplied by the manufacturer of a fuse and not replace it. If there is any doubt or 
conflict of information, the fuse manufacturer should be consulted. 
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TUTORIAL AND APPLICATION GUIDE  
FOR HIGH-VOLTAGE FUSES 

 
 
 

1 Scope 

This technical report provides information for understanding the construction, operation and 
application of high-voltage fuses in general. Current-limiting, expulsion, electronic, and other, 
non-current-limiting, fuses rated above 1 kV a.c. are all covered, as are North American, 
European and other application practices. As a technical report, this document contains no 
requirement and is informative only. 

2 Normative references 

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

IEC 60038, IEC standard voltages 

IEC 60071-1, Insulation co-ordination – Part 1: Definitions, principles and rules 

IEC 60076-1, Power transformers – Part 1: General 

IEC 60076-7, Power transformers – Part 7: Loading guide for oil-immersed power 
transformers 

IEC 60076-12, Power transformers – Part 12: Loading guide for dry-type power transformers 

IEC 60282-1:2009, High-voltage fuses – Part 1: Current-limiting fuses 

IEC 60282-2:2008, High-voltage fuses – Part 2: Expulsion fuses  

IEC 60549, High-voltage fuses for the external protection of shunt power capacitors 

IEC 60644, Specification for high-voltage fuse-links for motor circuit applications 

IEC/TR 60890:1987, A method of temperature-rise assessment by extrapolation for partially 
type-tested assemblies (PTTA) of low-voltage switchgear and controlgear 

IEC 60909-0, Short-circuit currents in three-phase a.c. systems – Part 0: Calculation of 
currents 

IEC 62271-100:2012, High-voltage switchgear and controlgear – Part 100: Alternating current 
circuit-breakers 

IEC 62271-102, High-voltage switchgear and controlgear – Part 102: Alternating current 
disconnectors and earthing switches 

IEC 62271-103, High-voltage switchgear and controlgear – Part 103: Switches for rated 
voltages above 1 kV up to and including 52 kV 
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