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Som svensk standard gäller europastandarden EN 61558-1:2005. Den svenska standarden innehåller den 
officiella engelska språkversionen av EN 61558-1:2005*). 

 

Nationellt förord 

Europastandarden EN 61558-1:2005 

består av: 

– europastandardens ikraftsättningsdokument, utarbetat inom CENELEC 
– IEC 61558-1, Second edition, 2005 -  Safety of power transformers, power supplies,  

 reactors and similar products -  
 Part 1: General requirements and tests 

 
utarbetad inom International Electrotechnical Commission, IEC. 

 

SS-EN 61558-1, utgåva 1, 1997, SS-EN 61558-1/A1, utgåva 1, 1998, SS-EN 61558-1/A11, utgåva 1, 2003 
och SS-EN 61558-1 C1, utgåva 1, 2003, fortsätter att gälla tillsammans med de svenska standarder för olika 
apparatslag som utgör Del 2 och som hänvisar till dessa. 
 
SS-EN 61558-1, utgåva 2, 2006, gäller endast i det fall det finns en Del 2 för apparatslag som skall provas. 
Där så befinns rimligt kan den dock tillämpas på apparatslag som ej omfattas av någon Del 2, i vilket fall 
SS-EN 61558-1, utgåva 1, 1997, inte gäller fr o m 2008-10-01. 

 

 

     
*) Corrigendum, August 2006, till EN 61558-1:2005 är inarbetat i texten. 
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Foreword 

The text of document 96/224/FDIS, future edition 2 of IEC 61558-1, prepared by IEC TC 96, Small 
power transformers, reactors, power supply units and similar products, was submitted to the 
IEC-CENELEC parallel vote and was approved by CENELEC as EN 61558-1 on 2005-10-01. 

This European Standard supersedes EN 61558-1:1997 + corrigendum April 2003 + A1:1998 + 
A11:2003. 

The changes with respect to EN 61558-1:1997 were necessitated by the introduction of new 
technology and implementation of requirements from equipment committees. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2006-07-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
– 

This European Standard replaces EN 61558-1:1997 and its amendments. However, EN 61558-1:1997 
remains valid until all the parts 2 that are used in conjunction with it have been withdrawn. No date of 
withdrawal of conflicting national standards (dow) has therefore been fixed. However, when Part 1 is 
used for products not covered by a part 2, EN 61558-1:1997 is not to be used after 2008-10-01.   

This new edition of Part 1 is only to be used in conjunction with parts 2 based on this edition. The 
parts 2 contain clauses to supplement or modify the corresponding clauses of this Part 1 in order to 
provide the relevant requirements for each type of transformer. 

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

NOTE Annex U contains the optional tw system (marking, requirements and tests). 

In this standard, the following print types are used: 

– requirements proper: in roman type; 

– test specifications: in italic type; 

– explanatory matter: in smaller roman type. 

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

Annex ZA has been added by CENELEC. 

The contents of the corrigendum of August 2006 have been included in this copy. 

__________ 
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Endorsement notice 

The text of the International Standard IEC 61558-1:2005 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 

 IEC 60038 NOTE Harmonized as HD 472 S1:1989 (modified). 

 IEC 60051 NOTE Harmonized in EN 60051 series (not modified). 

 IEC 60584-1 NOTE Harmonized as EN 60584-1:1995 (not modified). 

 IEC 60738-1 NOTE Harmonized as EN 60738-1:1999 (not modified). 

 IEC 60998-1 NOTE Harmonized as EN 60998-1:2004 (modified).  

 IEC 61000-3-2 NOTE Harmonized as EN 61000-3-2:2000 (modified). 

 IEC 61000-3-3 NOTE Harmonized as EN 61000-3-3:1995 (not modified). 

 IEC 62041 NOTE Harmonized as EN 62041:2003 (not modified). 

 CISPR 14 NOTE Harmonized in EN 55014 series (not modified). 

__________ 

 



EN 61558-1:2005 - 4 - 

Annex ZA  
(normative) 

 
Normative references to international publications  

with their corresponding European publications 

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

NOTE Where an international publication has been modified by common modifications, indicated by (mod), the relevant 
EN/HD applies. 

Publication Year Title EN/HD Year 

IEC 60065  
(mod) 

2001 Audio, video and similar electronic 
apparatus - Safety requirements 
 

EN 60065 2002 

IEC 60068-2-2 1974 Basic environmental testing procedures 
Part 2: Tests - Tests B: Dry heat 
 

EN 60068-2-2 1) 1993 

IEC 60068-2-6 - 2) Part 2: Tests - Test Fc: Vibration 
(sinusoidal) 
 

EN 60068-2-6 1995 3) 

IEC 60068-2-32 - 2) Part 2: Tests - Test Ed: Free fall (Procedure 
1) 
 

EN 60068-2-32 1993 3) 

IEC 60068-2-75 - 2) Part 2-75: Tests - Test Eh: Hammer tests 
 

EN 60068-2-75 1997 3) 

IEC 60076-1 
(mod) 

- 2) Power transformers 
Part 1: General 
 

EN 60076-1 
+ A11 
+ A12 

1997 3) 
1997 
2002 
 

IEC/TR 60083 - 2) Plugs and socket-outlets for domestic and 
similar general use standardized in member 
countries of IEC 
 

- - 

IEC 60085 1984 Thermal evaluation and classification of 
electrical insulation 
 

HD 566 S1 4) 1990 

IEC 60112 2003 Method for the determination of the proof 
and the comparative tracking indices of solid 
insulating materials 
 

EN 60112 2003 

IEC 60127-3 - 2) Miniature fuses 
Part 3: Sub-miniature fuse-links 
 

EN 60127-3 
+ corr. June 

1996 3) 
1996 

IEC 60216 Series Electrical insulating materials - Thermal 
endurance properties 
 

EN 60216 Series 

                                                      
1) EN 60068-2-2:1993 includes supplement A:1976 to IEC 60068-2-2:1974.  
2) Undated reference.  
3) Valid edition at date of issue.  
4) HD 566 S1 is superseded by EN 60085:2004, which is based on IEC 60085:2004.  
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Publication Year Title EN/HD Year 

IEC 60227 5) Series Polyvinyl chloride insulated cables of rated 
voltages up to and including 450/750 V 
 

- - 

IEC 60245 6) Series Rubber insulated cables - Rated voltages up 
to and including 450/750 V 
 

- - 

IEC 60269 
(mod) 
 

Series Low-voltage fuses 
 

EN/HD 60269 series 

IEC 60269-2 - 2) Part 2: Supplementary requirements for 
fuses for use by authorized persons (fuses 
mainly for industrial application) 
 

EN 60269-2 1995 3) 

IEC 60269-2-1 
(mod) 

- 2) Part 2-1: Supplementary requirements for 
fuses for use by authorized persons (fuses 
mainly for industrial application) Sections I 
to VI: Examples of types of standardized 
fuses 
 

HD 60269-2-1 2005 3) 

IEC 60269-3 - 2) Part 3: Supplementary requirements for 
fuses for use by unskilled persons (fuses 
mainly for household and similar 
applications) 
 

EN 60269-3 1995 3) 

IEC 60269-3-1 
(mod) 

- 2) Part 3-1: Supplementary requirements for 
fuses for use by unskilled persons (fuses 
mainly for household and similar 
applications)  
Sections I to IV: Examples of types of 
standardized fuses 
 

HD 60269-3-1 2004 3) 

IEC 60309 Series Plugs, socket-outlets and couplers for 
industrial purposes 
 

EN 60309 Series 

IEC 60317 Series Specifications for particular types of winding 
wires 
 

EN 60317 Series 

IEC 60320 Series Appliance couplers for household and 
similar general purposes 
 

EN 60320 Series 

IEC 60320-2-3 - 2) Part 2-3: Appliance coupler with a degree of 
protection higher than IPX0 
 

EN 60320-2-3 1998 3) 

IEC 60384-14 - 2) Fixed capacitors for use in electronic 
equipment 
Part 14: Sectional specification - Fixed 
capacitors for electromagnetic interference 
suppression and connection to the supply 
mains 
 

EN 60384-14 2005 3) 

IEC 60417  data-
base 

Graphical symbols for use on equipment 
 

- - 

                                                      
5) The HD 21 series, which is related to, but not directly equivalent with the IEC 60227 series, applies instead.  
6) The HD 22 series, which is related to, but not directly equivalent with the IEC 60245 series, applies instead.  
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Publication Year Title EN/HD Year 

IEC 60449 1973 Voltage bands for electrical installations of 
buildings 
 

HD 193 S2 7) 1982 

IEC 60454 Series Specifications for pressure-sensitive 
adhesive tapes for electrical purposes 
 

EN 60454 Series 

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

EN 60529 
+ corr. May 

1991 
1993 

IEC 60664-1 1992 Insulation coordination for equipment within 
low-voltage systems 
Part 1: Principles, requirements and tests 
 

EN 60664-1 8) 2003 

IEC 60664-3 2003 Part 3: Use of coating, potting or moulding 
for protection against pollution 
 

EN 60664-3 2003 

IEC 60691 2002 Thermal-links - Requirements and 
application guide 
 

EN 60691 2003 

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

EN 60695-2-10 2001 3) 

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

EN 60695-2-11 2001 

IEC 60695-10-2 - 2) Part 10-2: Abnormal heat - Ball pressure test
 

EN 60695-10-2 2003 3) 

IEC 60730  
(mod) 

Series Automatic electrical controls for household 
and similar use 
 

EN 60730 Series 

IEC 60730-1 
(mod) 

1999 Automatic electrical controls for household 
and similar use 
Part 1: General requirements 

EN 60730-1 
+ A12 
+ A13 
+ A14 
 

2000 
2003 
2004 
2005 

IEC 60851-3 1996 Winding wires - Test methods 
Part 3: Mechanical properties 
 

EN 60851-3 1996 

IEC 60851-5 1996 Part 5: Electrical properties 
 

EN 60851-5 1996 

IEC 60851-6 1996 Part 6: Thermal properties 
 

EN 60851-6 1996 

IEC 60884-1 2002 Plugs and socket-outlets for household and 
similar purposes 
Part 1: General requirements 
 

- - 

IEC 60884-2-4 - 2) Part 2-4: Particular requirements for plugs 
and socket-outlets for SELV 
 

- - 

                                                      
7) HD 193 S2 includes A1:1979 to IEC 60449:1973. 
8) EN 60664-1:2003 includes A1:2000 + A2:2002 to IEC 60664-1:1992.  
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Publication Year Title EN/HD Year 

IEC 60898 
(mod) 

Series Electrical accessories - Circuit-breakers for 
overcurrent protection for household and 
similar installations 
 

EN 60898 Series 

IEC 60906-1 - 2) IEC System of plugs and socket-outlets for 
household and similar purposes 
Part 1: Plugs and socket-outlets 16 A 250 V 
a.c. 
 

- - 

IEC 60906-3 - 2) Part 3: SELV plugs and socket-outlets, 16 A 
6V, 12 V, 24 V, 48 V, a.c. and d.c. 
 

- - 

IEC 60947-7-1 - 2) Low-voltage switchgear and controlgear 
Part 7-1: Ancillary equipment - Terminal 
blocks for copper conductors 
 

EN 60947-7-1 2002 3) 

IEC 60990 9) 1990 Methods of measurement of touch-current 
and protective conductor current 
 

- - 

IEC 60998-2-1 
(mod) 

- 2) Connecting devices for low-voltage circuits 
for household and similar purposes 
Part 2-1: Particular requirements for 
connecting devices as separate entities with 
screw-type clamping units 
 

EN 60998-2-1 2004 3) 

IEC 60998-2-2 
(mod) 

- 2) Part 2-2: Particular requirements for 
connecting devices as separate entities with 
screwless-type clamping units 
 

EN 60998-2-2 2004 3) 

IEC 60999-1 - 2) Connecting devices - Electrical copper 
conductors - Safety requirements for screw-
type and screwless-type clamping units 
Part 1: General requirements and particular 
requirements for clamping units for 
conductors from 0,2 mm² up to 35 m² 
(included) 
 

EN 60999-1 2000 3) 

IEC 61032 1997 Protection of persons and equipment by 
enclosures - Probes for verification 
 

EN 61032 1998 

IEC 61058-1 
(mod) 

2000 Switches for appliances 
Part 1: General requirements 
 

EN 61058-1 10) 2002 

IEC 61140 - 2) Protection against electric shock - Common 
aspects for installation and equipment 
 

EN 61140 2002 3) 

ISO 4046-4 2002 Paper, board, pulps and related terms - 
Vocabulary 
Part 4: Paper and board grades and 
converted products 
 

- - 

ISO 8820 Series Road vehicles – Fuse links - - 
 

                                                      
9) IEC 60990:1990 is superseded by IEC 60990:1999, which is harmonized as EN 60990:1999. 
10) EN 61058-1:2002 includes A1:2001 to IEC 61058-1:2000. 



61558-1  IEC:2005 – 3 – 

 

CONTENTS 
INTRODUCTION...................................................................................................................15 
 
1 Scope ............................................................................................................................. 21 
2 Normative references...................................................................................................... 25 
3 Terms and definitions ..................................................................................................... 31 
4 General requirements ..................................................................................................... 57 
5 General notes on tests .................................................................................................... 57 
6 Ratings ........................................................................................................................... 61 
7 Classification .................................................................................................................. 61 
8 Marking and other information......................................................................................... 65 
9 Protection against electric shock ..................................................................................... 75 
10 Change of input voltage setting ....................................................................................... 81 
11 Output voltage and output current under load .................................................................. 83 
12 No-load output voltage .................................................................................................... 83 
13 Short-circuit voltage ........................................................................................................ 85 
14 Heating........................................................................................................................... 85 
15 Short circuit and overload protection ............................................................................... 95 
16 Mechanical strength...................................................................................................... 103 
17 Protection against harmful ingress of dust, solid objects and moisture ........................... 109 
18 Insulation resistance, dielectric strength and leakage current ........................................ 117 
19 Construction ................................................................................................................. 125 
20 Components ................................................................................................................. 139 
21 Internal wiring ............................................................................................................... 151 
22 Supply connection and other external flexible cables or cords........................................ 151 
23 Terminals for external conductors ................................................................................. 163 
24 Provisions for protective earthing .................................................................................. 167 
25 Screws and connections ............................................................................................... 169 
26 Creepage distances, clearances and distances through insulation ................................. 175 
27 Resistance to heat, fire and tracking ............................................................................. 193 
28 Resistance to rusting .................................................................................................... 201 
 
Annex A (normative)  Measurement of creepage distances and clearances.......................... 217 
Annex B (normative)  Testing a series of transformers......................................................... 225 
Annex C (normative)  Creepage distances (cr), clearances (cl) and distances through 
insulation (dti) Material group II (400 ≤CTI <600) ................................................................. 229 
Annex D (normative)  Creepage distances (cr), clearances (cl) and distances through 
insulation (dti) Material group I (CTI ≥600) ........................................................................... 235 
Annex E (normative)  Glow-wire test.................................................................................... 241 
Annex F (normative)  Requirements for manually operated switches which are parts of 
transformers assembly ........................................................................................................ 243 



61558-1  IEC:2005 – 5 – 

 

Annex G (normative)  Tracking test ..................................................................................... 249 
Annex H (normative)  Electronic circuits .............................................................................. 251 
Annex I (void)...................................................................................................................... 259 
Annex J (normative)  Measuring network for touch-currents ................................................. 261 
Annex K (normative)  Insulated winding wires for use as multiple layer insulation ................. 263 
Annex L (normative)  Routine tests (production tests) .......................................................... 267 
Annex M (informative)  Examples to be used as a guide for 19.1 ......................................... 271 
Annex N (informative)  Examples of points of application of test voltages............................. 277 
Annex O (void) .................................................................................................................... 281 
Annex P (informative)  Examples of points of measurement of creepage distances and 
clearances .......................................................................................................................... 283 
Annex Q (informative)  Explanation of IP numbers for degrees of protection ........................ 287 
Annex R (normative)  Explanations of the application of 4.1.1.2.1 of IEC 60664-1 (see 
26.2) ................................................................................................................................... 291 
Annex S (void) .................................................................................................................... 293 
Annex T (void) .................................................................................................................... 295 
Annex U (informative)  Optional tw–marking of transformers................................................. 297 
Annex V (informative)  Symbols to be used for thermal cut-outs........................................... 315 
Annex W (normative)  Coated printed circuit boards ............................................................ 317 
 
Bibliography ........................................................................................................................ 319 
Index of defined terms......................................................................................................... 321 

 

Figure 0 – IEC 61558 principle .............................................................................................. 17 
Figure 1 – Mounting box for flush-type transformer (see 5.10) ............................................. 203 
Figure 2 – Standard test finger (see 9.1.2, 15.5.2 and IEC 61032, test probe B) ................... 205 
Figure 3 – Test pin (see 9.2 and IEC 61032, test probe 13) ................................................. 207 
Figure 4 – Abrasion resistance test for insulating coated layers ........................................... 207 
Figure 5 – Ball-pressure apparatus (see 27.1) ..................................................................... 209 
Figure 6 – Test arrangement for checking mechanical withstanding of insulating 
materials in thin sheet layers (see 26.3) .............................................................................. 211 
Figure 7 – Flexing test apparatus (see 22.9.4) ..................................................................... 213 
Figure 8 – Test configuration: single-phase equipment on star TN or TT system .................. 215 
Figure H.1 – Example of an electronic circuit with low-power points (see H.2.2) ................... 257 
Figure J.1 – Measuring network for touch-current ................................................................ 261 
Figure U.1 – Relation between winding temperature and endurance test duration................. 311 
Figure U.2 – Assessment of claimed value of S ................................................................... 313 

 



61558-1  IEC:2005 – 7 – 

 

Table 1 – Values of maximum temperatures in normal use .................................................... 89 
Table 2 – Test temperature and testing time (in days) per cycle ............................................. 93 
Table 3 – Maximum values of temperatures under short-circuit or overload conditions ........... 97 
Table 4 – Values of T and k for fuses .................................................................................... 99 
Table 5 – Pull force on pins ................................................................................................. 107 
Table 6 – Solid-object-proof transformer test ....................................................................... 111 
Table 7 – Values of insulation resistance............................................................................. 117 
Table 8a – Table of dielectric strength test voltages ............................................................ 119 
Table 8b – Limits for currents .............................................................................................. 125 
Table 9 – Nominal cross-sectional areas of external flexible cables or cords ........................ 155 
Table 10 – Pull and torque to be applied to external flexible cables or cords fixed to 
stationary and portable transformers ................................................................................... 161 
Table 11 – Torque to be applied to screws and connections................................................. 171 
Table 12 – Torque test on glands ........................................................................................ 175 
Table 13 – Creepage distances (cr), clearances (cl) and distances through insulation 
(dti) – Material group IIIa (175 ≤ CTI < 400) ......................................................................... 187 
Table C.1 – Creepage distances (cr), clearances (cl) and distances through insulation 
(dti) – Material group II (400 ≤CTI <600) .............................................................................. 229 
Table D.1 – Creepage distances (cr), clearances (cl) and distances through insulation 
(dti) – Material group I (CTI ≥600)........................................................................................ 235 
Table F.1 – Peak surge current of the additional load .......................................................... 245 
Table Q.1 – Degrees of protection indicated by the first characteristic numeral .................... 287 
Table Q.2 – Degrees of protection indicated by the second characteristic numeral ............... 289 
Table R.1 – Impulse test voltage according to 4.1.1.2.1 of IEC 60664-1 ............................... 291 
Table U.1 – Example of maximum temperatures of windings under short circuit or 
overload conditions and at 110 % of rated voltage for transformers subjected to an 
endurance test duration of 30 days and a life expectance of 10 years .................................. 301 
Table U.2 –Theoretical test temperatures for transformers subjected to an endurance 
test duration of 30 days and a life expectancy of 10 years.................................................... 305 

 



61558-1  IEC:2005 – 15 – 

 

INTRODUCTION 

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

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

This standard 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 occur in practice. 

A transformer complying with this standard will not necessarily be judged to comply with the 
safety principles of this standard 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 standard 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 standard. 

The standard 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 standard also includes tests which may subject 
the transformer to conditions involving the safety aspects. 

The objective of Part 1 of IEC 61558 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 2 of IEC 61558. Part 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 2. Part 1 of IEC 61558 
also contains normative routine tests. 

Each part 2 in conjunction with Part 1 contains all the necessary requirements for the 
transformer being covered and does not contain references to other parts 2. For 
transformers with a protection index IP00 and associated transformers, it is possible to have 
circuits corresponding to different parts 2 within the same construction (e.g. SELV output 
circuit according to Part 2-6 and 230 V output circuit according to Part 2-4). However, if the 
transformer is covered by different parts 2 of IEC 61558, to the extent reasonable, the 
relevant part 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 2 for a particular transformer or group of transformers does not exist, 
the nearest applicable part 2 may be used as a guide to the requirements and tests. 

Where the requirements of any of the clauses of a part 2 refer to Part 1 by the phrase "This 
clause of Part 1 is applicable", this phrase means all the requirements of that clause of Part 1 
are applicable, except those requirements that are, clearly, not applicable to the particular type 
of transformer covered by that part 2. 

The principle for preparation of the different parts 2 is as follows: 
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Relevant clauses of this standard (e.g. clauses dealing with thermal endurance test for 
windings) apply also to transformers forming an integral part of an appliance and which cannot 
be tested separately. 

As an option, the thermal characteristics of transformers can be specified by the rated 
maximum operating temperature of the winding (symbol tw) which shall not be exceeded to 
ensure a minimum lifetime as specified in Annex U. In addition, for transformers subjected to 
abnormal conditions as specified in Clause 15, the specified temperature limit shall not be 
exceeded when the transformer is built into an appliance or used as an independent 
transformer. 
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SAFETY OF POWER TRANSFORMERS, POWER SUPPLIES,  
REACTORS AND SIMILAR PRODUCTS – 

 
Part 1: General requirements and tests 

 
 
 

1 Scope 

This International Standard deals with safety aspects of power transformers, power supplies, 
reactors and similar products such as electrical, thermal and mechanical safety. 

This standard covers the following types of dry-type transformers, power supplies, including 
switch mode power supplies, and reactors, the windings of which may be encapsulated or 
non-encapsulated : 

NOTE 1 The distinction between transformers, power supplies and switch mode power supplies is as follows: 

– for transformers, there is no change in frequency .However, transformers (e.g. constant voltage 
transformers) may have an internal resonance frequency not exceeding 30 kHz; 

– for power supplies, the internal operational frequency and waveform are different from the supply frequency 
and waveform, and the internal operational frequency does not exceed 500 Hz (see definition 3.1.19); 

– for switch mode power supplies, the internal operational frequency and waveform are different from the 
supply frequency and waveform and the internal operational frequency exceeds 500 Hz and does not exceed 
100 MHz. 

The relevant parts 2 may be found in the introduction of this standard. 

a) Stationary or portable, single-phase or poly-phase, air-cooled (natural or forced), isolating 
and safety isolating transformers, independent or associated, not forming a part of 
distribution networks and with the following characteristics: 

– rated supply voltage not exceeding 1 000 V a.c.;  

– rated supply frequency not exceeding 500 Hz; 
 and complying with the following values, unless otherwise specified in the relevant part 2: 

•  for isolating transformers: 

– rated output for single phase transformers, not exceeding 25 kVA, and for poly-
phase transformers not exceeding 40 kVA.  

– no-load output voltage and the rated output voltage exceeding 50 V a.c., and not 
exceeding 500 V a.c, or 1 000 V a.c. to be in accordance with the National Wiring 
Rules or for a special application. 

•  for safety isolating transformers: 

– rated output for single phase transformers not exceeding 10 kVA, and for poly-
phase transformers not exceeding 16 kVA. 

– no-load output voltage and the rated output voltage not exceeding 50 V a.c. 
between conductors, or between any conductor and protective earth. 

NOTE 1 Isolating and safety isolating transformers are used where double or reinforced insulation between 
circuits is required by the installation rules or by the appliance specification (for example toys, bells, portable tools, 
handlamps). 
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b) Stationary or portable, single-phase or polyphase, air-cooled (natural or forced) 
separating transformers, auto-transformers, variable transformers and small reactors, 
independent or associated, not forming a part of distribution networks and with the 
following characteristics: 

– rated supply voltage not exceeding 1 000 V a.c.;  

– rated supply frequency not exceeding 500 Hz; 
 and complying with the following values, unless otherwise specified in the relevant part 2: 

– no-load output voltage or a rated output voltage for both independent and associated 
transformers not exceeding 15 kV a.c., and for independent transformers, a rated 
output voltage not less than 50 V a.c.; 

– rated output not exceeding the following values: 

– 1 kVA for single-phase transformers; 

– 2 kVAR for single-phase reactors; 

– 5 kVA for poly-phase transformers; 

– 10 kVAR for poly-phase reactors. 
NOTE 2 Separating transformers are used where double or reinforced insulation between circuits is not 
required by the installation rules or by the appliance specification. 

NOTE 3 Normally, the transformers of type b) are intended to be associated with the equipment to provide 
voltages different from the supply voltage for the functional requirements of the equipment. The protection against 
electric shock may be provided or completed by other features of the equipment, such as the body. Parts of output 
circuits may be connected to the input circuit or to the protective earth. 

c) Stationary or portable, single-phase or polyphase, air-cooled (natural or forced), 
independent or associated power supplies and switch mode power supplies 
incorporating one or more transformer(s) of type a) or b), not forming a part of distribution 
networks and with the following characteristics: 

– rated supply voltage not exceeding 1 000 V a.c.; 

– rated supply frequency not exceeding 500 Hz; 
– internal operational frequency for power supplies not exceeding 500 Hz and for switch 

mode power supplies not exceeding 100 MHz; 
 and with the following values, unless otherwise specified in the relevant part 2: 

•  for power supplies and switch mode power supplies incorporating isolating 
transformers: 

– rated output for single- phase or polyphase power supplies or switch mode 
power supplies not exceeding 1 kVA; 

– no-load output voltage and the rated output voltage exceeding 50 V a.c. or 
120 V ripple- free d.c., and not exceeding 500 V a.c. or 708 V ripple- free d.c., or 
1 000 V a.c. or 1 415 V ripple- free d.c. to be in accordance with national wiring rules or 
for a special application; 

•  for power supplies and switch mode power supplies incorporating safety isolating 
transformers: 

– rated output for single- phase or polyphase power supplies and switch mode 
power supplies not exceeding 1 kVA; 

– no-load output voltage and rated output voltage not exceeding 50 V a.c.or 120 V 
ripple- free d.c. between conductors, or between any conductor and protective earth. 
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NOTE 4 Power supplies and switch mode power supplies incorporating Isolating and safety 
isolating transformers are used where double or reinforced insulation between circuits is required by 
the installation rules or by the appliance specification (for example toys, bells, portable tools, handlamps). 

•  for power supplies and switch mode power supplies incorporating separating 
transformers, auto-transformers , and variable transformers: 

– rated output for single-phase or polyphase power supplies and switch mode 
power supplies not exceeding 1 kVA; 

– no-load output voltage and rated output voltage for both, independent and 
associated transformers not exceeding 15 kV a.c., and for independent 
transformers, a rated output voltage not less than 50 V a.c.; 

NOTE 5 Power supplies and switch mode power supplies incorporating separating transformers are 
used where double or reinforced insulation between circuits is not required by the installation rules or by 
the appliance specification. 

d) This standard is also applicable to tw-marked transformers with a rated output not 
exceeding 1 000 VA and where the tw-temperature does not exceed 140 °C (tw 140). 
However, tw -marking of transformers is optional.  

This standard also applies to transformers, power supplies, switch mode power supplies, 
and reactors incorporating electronic circuits.  

This standard does not apply to external circuits and their components intended to be 
connected to the input and output terminals or socket-outlets of the transformers, power 
supplies and switch mode power supplies, and reactors. 

NOTE 6 Attention is drawn to the following: 

– for transformers intended to be used in vehicles, on board ships, and aircraft, additional requirements (from 
other applicable standards, National Rules, etc...) may be necessary; 

– measures to protect the enclosure and the components inside the enclosure against external influences like 
fungus, vermin , termites, solar-radiation, and icing should also be considered;  

– the different conditions for transportation, storage, and operation of the transformers should also be 
considered; 

– additional requirements in accordance with other appropriate standards and national rules may be applicable to 
transformers intended for use in special environments, such as tropical environment 

NOTE 7 Future technological development of transformers may necessitate a need to increase the upper limit of 
the frequencies; until then this standard may be used as a guidance document. 

 

2 Normative references 

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

IEC 60065:2001, Safety requirements for mains operated electronic and related apparatus for 
household and similar general use 

IEC 60068-2-2:1974, Environmental testing – Part 2: Tests – Test B: Dry heat 

IEC 60068-2-6, Environmental testing – Part 2: Tests – Test FC: Vibration (sinusoidal) 

IEC 60068-2-32, Environmental testing – Part 2: Tests – Test Ed: Free fall  




