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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
SAFETY OF POWER TRANSFORMERS, POWER SUPPLIES, REACTORS, 

POWER SUPPLY UNITS AND SIMILAR PRODUCTS  
COMBINATIONS THEREOF – 

 
Part 1: General requirements and tests 

 
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. 

This redline version of the official IEC Standard allows the user to identify the changes 
made to the previous edition. A vertical bar appears in the margin wherever a change 
has been made. Additions are in green text, deletions are in strikethrough red text. 
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International Standard IEC 61558-1 has been prepared by IEC technical committee 96: 
Transformers, reactors, power supply units and combinations thereof. 

This third edition cancels and replaces the second edition published in 2005 and Amendment 
1:2009. This edition constitutes a technical revision. 

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

a) fully insulated winding wires (FIW), new tables and aging tests for FIW constructions,  
b) overvoltage categories 1, 2, 3 and 4 for clearances and dielectric strength tests (new 

tables) are included, 
c) development of new symbols for the different overvoltage categories,  
d) symbol for maximum altitudes, if higher than 2 000 m,  
e) symbol for plug in power supply units, if the pins are damaged (tumbling barrel test), 
f) symbol for minimum temperature (even during the transportation), 
g) alternative temperature measurement, simulated load and back to back method according 

to IEC 60076-11, 
h) short circuit and overload protection, simulated load and back to back method according to 

IEC 60076-11, 
i) adjustment of temperatures in Table 2 according to CENELEC Guide 29, 
j) establishing partial discharge test above 750 V for FIW constructions, 
k) requirements for toroidal core constructions, division for basic and for supplementary 

isolation,  
l) modification of protection indexes for enclosures (IP-code), 
m) dimensioning of rectangular cross section connectors for transformers, 
n) repetition test, 80 % of required dielectric strength test voltage of Table 14, 
o) vibration test for vehicles and railway applications,  
p) two Y1 Capacitors for working voltages above 250 V and not exceeding 500 V with 

overvoltage category 3. 

The text of this International Standard is based on the following documents: 

FDIS Report on voting 

96/466/FDIS 96/468/RVD 

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

It has the status of a group safety publication in accordance with IEC Guide 104.  

A list of all parts of the IEC 61558 series, published under the general title Safety of 
transformers, reactors, power supply units and combination thereof, can be found on the IEC 
website. 

Future standards in this series will carry the new general title as cited above. Titles of existing 
standards in this series will be updated at the time of the next edition. 

In this document, the following print types are used: 
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– proper requirements: in roman type; 
– test specifications: in italic type; 
– explanatory matters: in smaller roman type.  

In the text of the document, the words in bold are defined in Clause 3. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
 

IMPORTANT – The “colour inside” logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this publication using a colour printer. 
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INTRODUCTION 

This document covers safety requirements for transformers. Where the term transformer is 
used, it covers transformers, reactors and power supplies supply units where applicable. 

During the development of this document, to the extent possible, the requirements of 
IEC 60364 (all parts) were taken into consideration, so that a transformer may can be 
installed in accordance with the wiring rules contained in that document. However, national 
wiring rules may can differ. 

This document recognizes the internationally accepted levels of protection against the 
possible electrical, mechanical, and fire hazards caused by transformers operating under 
normal conditions in accordance with the manufacturer's instructions. It also covers abnormal 
conditions which may can occur in practice. 

A transformer complying with this document will not necessarily be judged to comply with the 
safety principles of this document if, when examined and tested, it is found to have other 
features that impair the level of safety covered by these requirements. 

A transformer employing materials or having forms of construction differing from those 
detailed in this document may be examined and tested according to the intent of the 
requirements and, if found to be substantially equivalent, may be judged to comply with the 
safety principles of this document. 

The document dealing with non-safety aspects of electromagnetic compatibility (EMC) of 
transformers is IEC 62041: Power transformers, power supply units, reactors and similar 
products – EMC requirements. However, that document also includes tests that may can 
subject the transformer to conditions involving safety aspects. 

The objective of of IEC 61558-1 is to provide a set of requirements and tests considered to be 
generally applicable to most types of transformers, and which can be called up as required 
by the relevant part of IEC 61558-2. IEC 61558-1 is thus not to be regarded as a specification 
by itself for any type of transformer, and its provisions apply only to particular types of 
transformers to the extent determined by the appropriate part of IEC 61558-2. IEC 61558-1 
also contains normative routine tests. 

Each part of IEC 61558-2 in conjunction with this document contains all the necessary 
requirements for the transformer being covered and does not contain references to other 
parts of IEC 61558-2. For transformers with a protection index IP00 and associated 
transformers, it is possible to have circuits corresponding to different parts of IEC 61558-2 
within the same construction (e.g. SELV output circuit according to IEC 61558-2-6 and a 
230 V output circuit according to IEC 61558-2-4). However, if the transformer is covered by 
different parts IEC 61558-2, to the extent reasonable, the relevant part of IEC 61558-2 is 
applied to each function/application separately. If applicable, the effect of one function on the 
other is taken into consideration.  

If an appropriate part of IEC 61558-2 does not exist for a particular transformer or group of 
transformers, the nearest applicable part may be used as a guide to the requirements and 
tests. 

However, individual countries may wish to consider its application, to the extent reasonable, 
to transformers not mentioned in the IEC 61558-2 series, and to transformers designed on 
new principles. 

Where the requirements of any of the clauses of a part of IEC 61558-2 refer to IEC 61558-1 
by the phrase "This clause of Part 1 is applicable", this phrase means that all the 
requirements of that clause of IEC 61558-1 are applicable, except those requirements that are 
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