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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 

AS/NZS 61 558. 1 :201 8  

Safety of transformers,  reactors,  power supply units and combinations thereof –– 

Part 1 :  General  requirements and tests 

Foreword  

This  Standard  was  prepared  by the  J o in t  Standards  Austral i a/Standards  New Zealand  
Com m ittee  EL-002  -  Safety of  Household  and  Sim i lar  E lectrical  Appl i ances  and  Sm al l  Power 
Transform ers  to  supersede  AS/NZS 61 558. 1 :2008  and  i ts  am endm en ts  when  the  t i t l es  and  
con ten ts  of  the  parts  2  i n  the  AS/NZS  61 558  series  have  been  updated  to  be  used  wi th  AS/NZS  
61 558. 1 :201 8.  Duri ng  th i s  peri od  AS/NZS  61 558. 1 :2008  wi l l  also  rem ain  curren t.  Regu latory 
au thori ti es  that  reference  th is  Standard  i n  regu lati on  m ay appl y these  requ i rem ents  at  a  
d i fferent  t im e.  Users  of  th is  Standard  shou ld  consu l t  wi th  these  au thori ti es  to  confi rm  thei r  
requ i rem ents.  

The  objecti ve  of  th is  Standard  i s  to  provide  m anufacturers,  des i gners ,  regu latory au thori ti es ,  
test ing  l aboratories  and  s im i lar organ i zations  wi th  safety requ i rem en ts  des igned  to  g i ve  the  
user protecti on  against  hazards  that  m igh t  occur duri ng  norm al  operati on  and  abnorm al  
operati on  of  the  appl i ance  and  wh ich  m ay be  used  as  the  bas is  for  approval  for  sale  or  for  
connecti on  to  the  electric i ty suppl y m ains  in  Austral ia  and  New Zealand.  

Th is  standard  i ncorporates  Am endm ent No. 1  (March  2020)  and  Am endm ent  No.  2  (Novem ber 
2020) .  The  changes  i n troduced  by am endm ents  are  ind icated  i n  the  text  by a  m arg inal  bar  and  
am endm ent  num ber against  the  part  affected.  Where  an  appl icati on  date  other  than  im m ediate  
i s  appl icable  to  an  am endm ent the  date  of  appl icati on  (DOA)  and  the  date  of  wi thdrawal  (DOW)  
i f  relevan t,  i s  i nd icated  by the  m arg inal  bar  against  the  part  affected .  

Th is  ed i ti on  incl udes  the  fo l l owing  s i gn i f ican t  techn ical  changes  wi th  respect  to  the  previous  
ed i t ion :  

a)  fu l l y i nsu lated  wind ing  wi res  (FIW) ,  new tables  and  ag i ng  tests  for FIW  constructions,   

b)  overvol tage  categories  1 ,  2 ,  3  and  4  for  c l earances  and  d ie lectric  s treng th  tests  (new tables)  
are  i ncluded ,  

c)  developm en t of  new sym bols  for the  d i fferen t  overvol tage  categories ,   

d )  sym bol  for  m axim um  al t i tudes,  i f  h i gher than  2  000  m ,   

e)  sym bol  for  p lug  i n  power  suppl y un i ts ,  i f  the  p ins  are  dam aged  ( tum bl i ng  barrel  test) ,  

f)  sym bol  for  m in im um  tem perature  (even  du ring  the  transportati on) ,  

g )  al ternati ve  tem perature  m easurem ent,  s im u lated  l oad  and  back to  back method  accord ing  
to  I EC  60076-1 1 ,  

h )  short  ci rcu i t  and  overload  protection ,  s im u lated  l oad  and  back to  back m ethod  accord ing  to  
IEC  60076-1 1 ,  

i )  ad j ustm ent of  tem peratures  i n  Table  2  accord ing  to  I EC  Gu ide  1 1 7,  

j )  establ ish ing  parti al  d i scharge  test  above  750  V for  FIW  constructions ,  

k)  requ i rem ents  for  toro idal  core  constructi ons ,  d i vis ion  for  bas ic  and  for  supplem entary 
i solati on ,   

l )  m od i f icati on  of  protection  i ndexes  for enclosures  ( I P-code) ,  

m )  d im ens ion ing  of  rectangu lar cross  section  connectors  for transform ers,  

n )  repeti t ion  test,  80  % of  requ i red  d ie lectric  streng th  test  vo l tage  of  Table  1 4,  

o)  vi bration  test  for  veh icles  and  rai lway appl icati ons ,   
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p)  two  Y1  Capaci tors  for working  vo l tages  above  250  V and  not  exceed ing  500  V  wi th  
overvo l tage  category 3 .  

Th is  Standard  i s  an  adoption  wi th  national  m od i f icati ons  of  the  th i rd  ed i ti on  of  I EC  61 558-1  
Safety of transformers,  reactors,  power supply units and combinations thereof – Part 1  General 
requirements and tests.  I t  has  been  varied  as  i nd icated  to  take  accoun t  of  Austral ian  and  New 
Zealand  cond i t i ons.

Th is  Standard ,  referred  to  as  Part  1 ,  i s  to  be  used  i n  con j unction  wi th  the  appropriate  Part  2,  
wh ich  con tains  clauses  that  supplem en t or  modi fy the  correspond ing  clauses  i n  Part  1 ,  to  
provide  the  re levan t  requ i rem ents  for  each  type  of  product.   

The  201 8  ed i t i on  of  AS/NZS 61 558. 1  i s  on l y to  be  used  i n  con j uncti on  wi th  parts  2  based  on  
th is  ed i t i on .  Ti t l es  of  exis ti ng  standards in  this series wil l  be updated at the time of their next edition.  

Th is  s tandard  m ay be  appl i ed ,  as  far  as  i s  reasonable  to  transformers,  reactors,  power supply units  
and combinations not  m enti oned  i n  the  parts  2 ,  and  to  transformers,  reactors,  power supply units  
and combinations des igned  on  new principles.  

I n  th is  docum en t,  the  fo l l owing  prin t  types  are  used:  

– proper requ i rem en ts:  i n  rom an  type;  

– test specifications: in italic type;  

– explanatory m atters:  i n  sm al l er  rom an  type .  

I n  the  text  of  the  docum ent,  the  words  in  bold  are  def ined  i n  C lause  3 .  

NOTE  1  Su bclauses,  notes  and  annexes  that  are  add i t i onal  to  those  i n  the  I EC  s tandard  are  prefi xed  wi th  the  
l etters  AZ.  

p  NOTE  2  I n  th i s  docum ent,  p  i s  used  i n  the  m arg i n  to  i nd i cate  i nstruct i ons  for  prepari ng  a  consol i dated  vers ion .  

The  essential  safety requ i rem en ts  in  AS/NZS  3820 1  that  cou ld  be  appl icable  to  transform ers,  
reactors,  power suppl y un i ts  and  com binations  thereof  are  covered  by th i s  standard  taken  i n  
con j uncti on  wi th  an y o ther re levan t  requ i rem ents  affecti ng  safety requ i rem ents  for  transformers,  
reactors,  power supply units and combinations thereof are covered by th is standard.  

The  nati onal  variat ions  to  I EC  61 558-1  Ed  3  form  the  Austral i an  and  New Zealand  national  
variat ions  for  purposes  of  the  I ECEE  schem e for  recogn i t i on  of  resu l ts  of  testi ng  to  s tandards  
for  safety of  e lectrical  equ ipm en t ( the  CB  schem e) .  

————————— 
1  AS/NZS  3820  Essential safety requirements for electrical equipment
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The  text  of  the  I n ternati onal  Standard  I EC  61 558-1  Ed  3  was  approved  as  a j o in t  Austral i a/New 
Zealand  Standard  wi th  the  agreed  nati onal  variati ons  as  g i ven  be low.  

AUSTRALIAN  NATIONAL VARIATIONS 

5 General  notes on  tests 

Add the following variation: 

p  5 .2  Add the  fo l l owing  variat i on :

If the tests of AZ.19.201  need to be performed they are carried out on separate specimens,  the 
number of specimens is that required by AS/NZS 3112.

p  5 .5  Replace the  text  wi th  the  fo l l owing  variati on :  

For a.c. ,  test voltages are of substantially sinusoidal wave form,  and if not otherwise specified,  
have a frequency of 50 Hz.  

8 Marking  and  other information  

p  8. 1  Insert as  a  new second  paragraph  i n  I tem  a)  the  fo l l owing  variation :  

The  m arking  of  rated  vol tage or rated  vol tage range  of  s i ng le-phase  transform ers  shal l  cover 
240  V  and  for pol yphase  transform ers  41 5  V.  

1 6  Mechanical  strength  

Replace the variations for 1 6. 4. 1  and  1 6. 4. 2  by the following variation:

p  1 6 .4 Replace the  text  wi th  the  fo l lowing  variat i on :  

1 6.4  VOI D  

1 9  Construction  

Replace the variation for 1 9 . 1 5  by the following variation:

p  1 9 . 1 5 Replace the  text  wi th  the  fo l l owing  variation :  

1 9. 1 5  VOI D   

p  AZ. 1 9.201  After  1 9. 23  insert the  fo l lowing  variat i on :  

AZ.1 9.201  Transform ers  having  i n tegral  p i ns  for i nsert ion  i n to  socket  ou tlets  shal l  com pl y wi th  
the  appropriate  requ i rem ents  of  AS/NZS 31 1 2.  

Compliance is checked as specified in Appendix J of AS/NZS 3112.  

A2  
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A2  

A2  

A2  

AS/NZS 61558.1:2018

© Standards Australia Limited/Standards New Zealand 2020

Full document details: AS NZS 61558.1-2018 (2020)

http://www.avadocuments.com/doc/as-nzs-61558-1-2018-2020
http://www.avadocuments.com/doc/as-nzs-61558-1-2018-2020


5  AS/NZS 61 558. 1 :201 8  +  A1  +  A2  

COPYRIGHT 

20  Components  

p  20  Replace the  f i rs t  paragraph  wi th  the  fo l l owing  variat i on : 

Com ponen ts  shal l  com pl y wi th  the  safety requ i rem ents  speci fi ed  i n  the  re levan t  I EC or 
Austral ian /New Zealand  Standards  as  far  as  they reasonabl y appl y.  

Replace the  th i rd  paragraph  wi th  the  fo l lowing  variat ion :  

Com pl iance  wi th  the  I EC  or Austral ian /New Zealand  Standards  for  the  re levan t  com ponent  does  
not  necessari l y ensure  com pl iance  wi th  the  requ i rem ents  of  th is  Standard.  

p  20.6  Insert i n  the  second  paragraph  i n  the  requ i rem en t,  before  IEC  60906-3  the  fo l l owing  
variation :   

Append ix  E  i n  AS/NZS  31 1 2  or  

22  Supply connect  and  other external  flexible cables or cords  

p  22.4  Replace the  text  wi th  the  fo l lowing  variat ion :  

p  22.4  VOI D.  

p  22.6  Replace i n  the  requ i rem en t,  “ 1 6”  wi th  the  fo l lowing  variat ion :  “1 0” .  

p  22.8  Replace the  second  paragraph  i n  the  requ i rem ent,  wi th  the  fo l l owing  variation :  

Power supply cords of  portable  transformers shal l  be  f i tted  wi th  an  appropriate l y rated  pl ug  
com pl yi ng  wi th  AS/NZS 31 1 2  or  AS/NZS 31 23  or  I EC  60309-1 .  

Annex H  

p  H .3. 1  Insert after the existing fourth paragraph the following variation: 

During and after the tests the no-load output voltage of an accessible safety extra-low voltage 
outlet or connector or Universal Serial Bus (USB) outlet shall not have increased by more than 
3 V or 10% of its no-load output voltage in normal use,  whichever is higher.  

NEW ZEALAND NATIONAL VARIATIONS 

5 General  notes on  tests 

p  5 .2  Add the  fo l l owing  variat ion :

If the tests of AZ.19.201  need to be performed they are carried out on separate specimens,  the 
number of specimens is that required by AS/NZS 3112.

p  5 .5  Replace the  text  wi th  the  fo l l owing  variati on :  

For a.c. ,  test voltages are of substantially sinusoidal wave form,  and if not otherwise specified,  
have a frequency of 50 Hz.  

8 Marking  and  other information  

 p  8. 1   Replace the variation for 8. 1  by the following: 

The m arking  of  rated  vol tage of  s ing le-phase  transform ers  shal l  be  230  V  and  for  po l yphase 
transform ers  shal l  be  400  V.  

The marking  of rated voltage range of single-phase transformers shall  cover 230 V and for polyphase 
transformers shall  cover 400 V.

A2  
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1 6  Mechanical  strength  

Replace the variations for 1 6. 4. 1  and  1 6. 4. 2  by the following variation:

p  1 6 .4 Replace the  text  wi th  the  fo l lowing  variat i on :  

1 6.4  VOI D  

1 9  Construction  

Replace the variation for 1 9 . 1 5  by the following variation:

p  1 9 . 1 5 Replace the  text  wi th  the  fo l l owing  variation :  

1 9. 1 5  VOI D   

p  AZ. 1 9.201  After  1 9. 23  insert the  fo l lowing  variat i on :  

AZ.1 9.201  Transform ers  having  i n tegral  p i ns  for i nsert ion  i n to  socket  ou tlets  shal l  com pl y wi th  
the  appropriate  requ i rem ents  of  AS/NZS 31 1 2.  

Compliance is checked as specified in Appendix J of AS/NZS 3112.  

20  Components  

p  20  Replace the  f i rs t  paragraph  wi th  the  fo l l owing  variat i on : 

Com ponen ts  shal l  com pl y wi th  the  safety requ i rem ents  speci fi ed  i n  the  re levan t  I EC or 
Austral ian /New Zealand  Standards  as  far  as  they reasonabl y appl y.  

Replace the  th i rd  paragraph  wi th  the  fo l lowing  variat ion :  

Com pl iance  wi th  the  I EC  or Austral ian /New Zealand  Standards  for  the  re levan t  com ponent  does  
not  necessari l y ensure  com pl iance  wi th  the  requ i rem ents  of  th is  Standard.  

p  20.6  Insert i n  the  second  paragraph  i n  the  requ i rem en t,  before  IEC  60906-3  the  fo l l owing  
variation :   

Append ix  E  i n  AS/NZS  31 1 2  or  

22  Supply connect  and  other external  flexible cables or cords  

p  22.4  Replace the  text  wi th  the  fo l lowing  variat ion :  

p  22.4  VOI D.  

p  22.6  Replace i n  the  requ i rem en t,  “ 1 6”  wi th  the  fo l lowing  variat ion :  “1 0” .  

p  22.8  Replace the  second  paragraph  i n  the  requ i rem ent,  wi th  the  fo l l owing  variation :  

A2  
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Power supply cords of  portable  transformers shal l  be  f i t ted  wi th  an  appropriate l y rated  pl ug  
com pl yi ng  wi th  AS/NZS 31 1 2  or  AS/NZS 31 23  or  I EC  60309-1 .  

Annex H  

p  H .3. 1  Insert after the existing fourth paragraph the following variation: 

During and after the tests the no-load output voltage of an accessible safety extra-low voltage 
outlet or connector or Universal Serial Bus (USB) outlet shall not have increased by more than 
3 V or 10% of its no-load output voltage in normal use,  whichever is higher.  
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Annex ANZ 
(normative) 

Normative references to international  publications with  their corresponding  joint 
Australia/New Zealand publications 

The  fo l lowing  referenced  docum en ts  are  i nd ispensable  for  the  appl icati on  of  th is  docum en t.  For  
dated  references,  on l y the  ed i t i on  ci ted  appl i es.  For undated  references,  the  l atest  ed i t i on  of  
the  referenced  docum ent  ( i ncl ud ing  an y am endm ents)  appl i es .   

NOTE  When  an  i n ternati onal  publ i cat i on  has  been  m od i f i ed  by nat i onal  vari at i ons  the  rel evant  j o i n t  Austral i a/New 
Zealand  publ i cati ons  appl i es  i f  the  nat i onal  variat i ons  are  needed  to  ensu re  the  safety of  the  appl i ance  for  
Austral i a/New Zealand  cond i t i ons .  These  i n ternati on al  publ i cati ons  are  i nd i cated  by (m od) .  I f  an  i n tern ati on al  
publ i cat i on  i s  n ot  so  i nd i cated ,  then  e i ther i t  or  the  l i s ted  Austral i a/N ew Zeal and  pu bl i cat i on  m ay be  used .  

Publ ication  Year Ti tle  AS/NZS Year 

Approval and test specification —
Plugs and socket-outlets 

31 1 2

Plugs,  socket-outlets and couplers
for general industrial application 

31 23

IEC 60065 201 4 Audio,  video and similar electronic apparatus –
Safety requirements 

60065 201 8

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

I EC  60068-2-1 4 Environmental testing – Part 2-14:  Tests – Test N:  
Change  of temperature  

I EC  60068-2-31 Environmental testing – Part 2-31 :  Tests – Test Ec:  
Rough handling shocks,  primarily for equipment-
type specimens 

I EC  60068-2-75 Environmental testing – Part 2-75:  Tests – Test Eh:  
Hammer tests 

I EC  60076-1 Power transformers – Part 1 : General

I EC  60076-1 1 2004 Power transformers – Part 1 1 :  Dry-type  
transformers 

I EC  TR 60083 Plugs and socket-outlets for domestic and similar 
general use standardized in  member countries of 
IEC 

I EC 60085 201 1 Electrical insulation  – Thermal evaluation  and 
designation

I EC  601 1 2
IEC 601 1 2/AMD1  

2003
2009  

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

I EC  601 27
(a l l  parts)  

201 4 Miniature fuses 

I EC  601 27-3 Miniature fuses – Part 3:  Sub-miniature fuse-links

I EC  6021 6
(a l l  parts)  

Electrical insulating materials – Thermal endurance 
properties 

AS/NZS 61558.1:2018
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I EC  60227
(a l l  parts)  

Polyvinyl chloride insulated cables of rated 
voltages up  to  and including 450/750 V 

I EC  60227-5 201 1 Polyvinyl chloride insulated cables of rated 
voltages up  to  and including 450/750 V – Part 5:  
Flexible cables (cords)

60227. 5
A1  

2003
2004  

I EC  60245
(a l l  parts)  

Rubber insulated cables – Rated voltages up  to  
and including 450/750 V 

I EC  60245-4 201 1 Rubber insulated cables – Rated voltages up  to  
and including 450/750 V – Part 4:  Cords and 
flexible  cables

60245. 4
A1  

2003
2004  

I EC  60269
(a l l  parts)  

Low voltage  fuses

I EC  60269-2 201 3 Low voltage  fuses – Part 2:  Supplementary 
requirements for fuses for use  by authorized 
persons (fuses mainly for industrial application)  – 
Examples of standardized systems of fuses A  to K 

60269. 2 2000

IEC 60269-3 201 0 Low voltage  fuses – Part 3:  Supplementary 
requirements for fuses for use  by unskilled persons 
(fuses mainly for household or similar applications)  
– Examples of standardized systems of fuses A  to  
F 

60269. 3 2000

IEC 60309
(a l l  parts)  

Plugs,  socket-outlets and couplers for industrial 
purposes 

I EC  6031 7
(a l l  parts)  

Specifications for particular types of windings wires

I EC  6031 7-0-7 201 2 Specifications for particular types of winding wires 
– Part 0-7:  General requirements – Fully insulated 
(FIW)  zero-defect enamelled round copper wire  
with  nominal conductor diameter of 0, 040 mm to  
1 , 600 mm

I EC  6031 7-56 Specifications for particular types of winding wires 
– Part 56:  Solderable  fully insulated (FIW)  zero-
defect polyurethane enamelled round copper wire  
with  nominal conductor diameter 0, 040 mm to  
1 , 600 mm,  class 180

I EC  60320
(a l l  parts)  

Appliance couplers for household and similar 
general purposes 

I EC  60320-2-3 Appliance couplers for household and similar 
general purposes – Part 2-3:  Appliance couplers 
with  a  degree of protection  higher than  IPX0 
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I EC 60335-1 Household and similar electrical appliances –
Safety –  Part 1 :  General requirements 

60335. 1

IEC 60384-1 4 201 3 Fixed capacitors for use in  electronic equipment –
Part 1 4:  Sectional specification: Fixed capacitors 
for electromagnetic interference suppression  and 
connection  to  the  supply mains 

I EC 6041 7 Grapahical symbols for use on  equipment
(ava i l ab l e  at  h ttp: //www.graph i cal -
symbol s. i n fo/equ ipment)  

I EC 60454
(al l  parts)  

Pressure-sensitive adhesive tapes for electrical 
purposes 

I EC 60529
IEC 60529/AMD1  
I EC 60529/AMD2  

1 989
1 999  
201 3  

Degrees of protection  provided by enclosures (IP 
Code)  

I EC 60664-1 2007 Insulation  coordination  for equipment within  low 
voltage systems – Part 1 :  Principles,  requirements 
and tests 

I EC 60664-3 201 6 Insulation  coordination  for equipment within low-
voltage systems – Part 3:  Use  of coating,  potting or 
moulding for protection  against pollution

I EC 60691 201 5 Thermal-links – Requirements and application  
guide  

I EC 60695-2-1 0 201 3 Fire hazard testing – Part 2-10:  Glowing/hot-wire  
based test methods –  Glow-wire apparatus and 
common test procedure  

I EC 60695-2-1 1 201 4 Fire hazard testing – Part 2-1 1 :  Glowing/hot-wire  
based test methods –Glow-wire flammability test 
method for end-products 

I EC 60721 -3-2 Classification  of environmental conditions – Part 3:  
Classification  of groups of environmental 
parameters and their severities –  Section 2:  
Transportation

I EC 60730
(al l  parts)  

Automatic electrical controls

I EC 60730-1 201 3 Automatic electrical controls – Part 1 :  General 
requirements 

I EC 60851 -3 2009 Winding wires – Test methods:  Part 3:  Mechanical 
properties 

I EC 60851 -5 2008 Winding wires – Test methods:  Part 5:  Electrical 
properties 

I EC 60851 -6 201 2 Winding wires – Test methods:  Part 6:  Thermal 
properties 
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I EC  60884-1
IEC 60884-1 AMD1  
IEC 60884-1 AMD2 

2002
2006  
201 3  

Plugs and socket-outlets for household and similar 
purposes –  Part 1 :  General requirements 

I EC  60884-2-4 Plugs and socket-outlets for household and similar 
purposes –  Part 2-4: Particular requirements for 
plugs and socket-outlets for SELV 

I EC  60898
(a l l  parts)  

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

I EC  60906-1 IEC system of plugs and socket-outlets for 
household and similar purposes – Part 1 :  Plugs 
and socket-outlets 16 A  250 V a. c.  

I EC  60906-3 IEC system of plugs and socket-outlets for 
household and similar purposes – Part 3:  SELV 
plugs and socket-outlets,  16 A  6 V,  12 V,  24 V,  48 
V,  a. c.  and d. c.  

I EC  60947-7-1 Low-voltage switchgear and controlgear – Part 7-1 :  
Ancillary equipment –  Terminal blocks for copper 
conductors

60947. 7 . 1

I EC  60990 201 6 Methods of measurement of touch  current and 
protective conductor current 

I EC  60998-2-1 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 

60998. 2 . 1

I EC  60998-2-2 Connecting devices for low-voltage circuits for 
household and similar purposes – Part 2-2:  
Particular requirements for connecting devices as 
separate  entities with  screwless-type clamping 
units 

60998. 2 . 2

IEC 60999-1 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 mm2  (included)  

60999. 1

I EC  61 032 Protection  of persons and equipment by enclosures 
– Probes for verification  

I EC  61 058-1 201 6 Switches for appliances – Part 1 :  General 
requirements 

61 058. 1 2008

IEC 61 058-1 -1 201 6 Switches for appliances – Part 1 -1 :  Requirements 
for mechanical switches

I EC  61 1 40 201 6 Protection  against electric shock – Common  
aspects for installation  and equipment 

I EC  61 373 Railway applications – Rolling stock equipment –
Shock and vibration  tests 
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I SO  8820 Road vehicles – Fuse-links

EN  50075 1 990 Specification  for flat non-wirable  two-pole  plugs 2. 5 
A  250 V,  with  cord,  for the  connection  of class II-
equipment for household and similar purposes 

DIN  43671 1 975 Copper bus bars;  design  for continuous current

DIN  43670 1 995 Aluminium bus bars;  design  for continuous current

DIN  43670-2 1 985 Aluminium bus bars copper cladding;  design  for 
continuous current 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

____________ 

SAFETY OF TRANSFORMERS,  REACTORS,   
POWER SUPPLY UNITS AND COMBINATIONS THEREOF –  

Part  1 :  General  requ irements  and  tests  

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Com m iss ion  ( I EC)  i s  a  worl dwide  organ i zat i on  for  s tandard i zat i on  com pri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  The  object  of  I EC  i s  to  prom ote  
i n ternati onal  co-operati on  on  a l l  quest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other act i vi t i es ,  I EC  publ i shes  I n ternati onal  Stan dards,  Techn i cal  Speci f i cati ons,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on(s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  m ay part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governm ental  and  non -
governm ental  organ i zat i ons  l i a i s i ng  wi th  the  I EC  al so  part i c i pate  i n  th i s  preparat i on .  I EC  col l aborates  cl osel y  
wi th  the  I n ternati onal  Org an i zati on  for S tandard i zat i on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by  
ag reem ent  between  the  two  organ i zat i ons.  

2)  The  form al  deci s i ons  or  ag reem ents  of  I EC  on  techn i cal  m atters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evant  subjects  s i nce  each  techn i cal  com m i ttee  has  representati on  f rom  al l  
i n terested  I EC  N ati onal  Com m ittees.   

3 )  I EC  Publ i cat i ons  have  the  form  of  recomm endati ons  for  i n ternati onal  u se  and  are  accepted  by I EC  Nati onal  
Com m i ttees  i n  that  sense.  Wh i l e  al l  reasonable  efforts  are  m ade  to  ensu re  that  the  techn i cal  con ten t  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  respons i ble  for  the  way i n  wh i ch  they  are  used  or  fo r  any 
m i s i n terpretat i on  by any en d  u ser.  

4)  I n  order to  prom ote  i n ternati onal  u n i fo rm i ty,  I EC  Nati onal  Com m i ttees  undertake  to  apply I EC  Publ i cati ons  
transparen tl y  to  the  m axim u m  extent  poss ible  i n  thei r  nat i onal  and  reg i onal  publ i cati ons .  Any d i vergence  
between  any I EC  Pu bl i cati on  and  the  correspond i ng  nat i onal  or  reg i on al  publ i cati on  shal l  be  c l earl y  i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  an y attestat i on  of  con form i ty.  I n dependent  cert i f i cati on  bod ies  provide  con form i ty  
assessm ent  servi ces  and ,  i n  som e  areas,  access  to  I EC  m arks  of  con form i ty.  I EC  i s  not  respons i ble  for  any 
servi ces  carri ed  ou t  by i ndependent  cert i f i cati on  bod i es.  

6)  Al l  u sers  shou l d  ensu re  that  th ey have  the  l atest  ed i t i on  of  th i s  publ i cat i on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors ,  em ployees,  servan ts  o r  ag ents  i ncl u d i n g  i n d i vi du al  experts  and  
m em bers  of  i ts  techn i cal  com m i ttees  and  I EC  N ati onal  Com m i ttees  for  any  personal  i n j u ry,  property  dam age  or  
other dam age  of  any natu re  whatsoever,  wheth er d i rect  o r  i nd i rect,  or  for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of  the  publ i cat i on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  
Publ i cati ons.   

8)  Atten ti on  i s  d rawn  to  the  N orm ati ve  references  ci ted  i n  th i s  publ i cati on .  Use  of  the  referenced  publ i cat i ons  i s  
i nd i spensable  for  the  correct  appl i cati on  of  th i s  publ i cati on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  som e  of  the  e l em ents  of  th i s  I EC  Publ i cati on  m ay be  the  subject  o f  
paten t  ri g h ts .  I EC  shal l  not  be  held  responsibl e  for  i den ti fyi ng  any or  a l l  such  patent  ri gh ts .  

I n ternati onal  Standard  I EC  61 558-1  has  been  prepared  by I EC  techn ical  comm i ttee  96:  
Transform ers,  reactors ,  power suppl y un i ts  and  com binati ons  thereof.  

Th is  th i rd  ed i t i on  cancels  and  replaces  the  second  ed i t ion  publ i shed  i n  2005  and  Am endm en t 
1 :2009.  Th is  ed i t ion  consti tu tes  a techn ical  revis i on .  

Th is  ed i ti on  i ncl udes  the  fo l l owing  s i gn i f i can t  techn ical  changes  wi th  respect  to  the  previous  
ed i t ion :  

a)  fu l l y i nsu lated  wind ing  wi res  (FIW) ,  new tables  and  ag i ng  tests  for FIW  constructions,   

b)  overvo l tage  categories  1 ,  2 ,  3  and  4  for  c learances  and  d i e lectric  streng th  tests  (new 
tables)  are  i ncl uded,  

c)  developm en t of  new sym bols  for  the  d i fferen t  overvo l tage  categories ,   

d )  sym bol  for  m axim um  al t i tudes,  i f  h i gher than  2  000  m ,   

e)  sym bol  for  p lug  i n  power suppl y un i ts ,  i f  the  pins  are  dam aged  ( tum bl i ng  barre l  test) ,  
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f)  sym bol  for  m in im um  tem perature  (even  during  the  transportation) ,  

g )  al ternative  tem peratu re  m easurem ent,  s im u lated  l oad  and  back to  back m ethod  accord ing  
to  I EC  60076-1 1 ,  

h )  short  c i rcu i t  and  overload  protection ,  s im u lated  load  and  back to  back m ethod  accord ing  to  
I EC 60076-1 1 ,  

i )  ad j ustm ent  of  tem peratu res  i n  Table  2  accord ing  to  CENELEC Gu ide  29,  

j )  establ i sh ing  parti al  d ischarge  test  above  750  V  for  FIW  constructions,  

k)  requ i rem ents  for  toroidal  core  constructi ons,  d i vis ion  for  bas ic  and  for  supplem entary 
i solati on ,   

l )  m odi fi cati on  of  protection  i ndexes  for  enclosures  ( I P-code) ,  

m )  d im ens ion ing  of  rectangu lar cross  section  connectors  for transform ers,  

n )  repeti t ion  test,  80  % of  requ i red  d ie lectric  streng th  test  vo l tage  of  Table  1 4,  

o)  vi bration  test  for  veh icles  and  rai lway appl icati ons,   

p)  two  Y1  Capaci tors  for  working  vo l tages  above  250  V and  not  exceed ing  500  V  wi th  
overvo l tage  category 3 .  

The  text  of  th is  I n ternational  Standard  i s  based  on  the  fo l lowing  docum ents:  

FDI S  Report  on  voti ng  

96/466/FDI S  96/468/RVD  

Fu l l  i n form ation  on  the  voti ng  for  the  approval  of  th is  I n ternati onal  Standard  can  be  found  i n  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  docum ent  has  been  drafted  i n  accordance  wi th  the  I SO/I EC  D i recti ves ,  Part  2.  

I t  has  the  status  of  a  g roup  safety publ icati on  i n  accordance  wi th  I EC Gu ide  1 04.   

A l i s t  of  al l  parts  of  the  I EC  61 558  series,  publ ished  under  the  general  t i t l e  Safety of 
transformers,  reactors,  power supply units and combination thereof,  can  be  found  on  the  I EC  
webs i te.  

Fu tu re  s tandards  i n  th is  series  wi l l  carry the  new general  t i t l e  as  ci ted  above.  Ti t l es  of  existi ng  
standards  i n  th is  series  wi l l  be  updated  at  the  t im e  of  the  next  ed i t i on .  

I n  th is  docum ent,  the  fo l l owing  prin t  types  are  used:  

– proper requ i rem ents:  i n  rom an  type;  

– test specifications: in italic type;  

– explanatory m atters :  i n  sm al l er  rom an  type .   

I n  the  text  of  the  docum ent,  the  words  in  bold  are  def ined  i n  C lause  3.  

The  com m i ttee  has  decided  that  the  con ten ts  of  th is  docum en t wi l l  rem ain  unchanged  un ti l  the  
stabi l i ty date  i nd icated  on  the  I EC  webs i te  under "h ttp: //webstore. i ec. ch "  i n  the  data re lated  to  
the  speci f ic  docum ent.  At  th is  date,  the  docum ent wi l l  be   

  reconfi rm ed,  

  wi thdrawn ,  

  replaced  by a revised  ed i ti on ,  or  

  am ended.  
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INTRODUCTION  

This  docum ent  covers  safety requ i rem ents  for transformers .  Where  the  term  transformer  i s  
used ,  i t  covers  transformers ,  reactors  and  power supply un i ts  where  appl icable.  

During  the  developm ent  of  th is  docum ent,  to  the  exten t  poss ible,  the  requ i rem ents  of  
IEC 60364  (al l  parts)  were  taken  i n to  cons ideration ,  so  that  a  transformer can  be  i nstal led  i n  
accordance  wi th  the  wi ri ng  ru les  con tained  i n  that  docum ent.  H owever,  national  wi ring  ru les  
can  d i ffer.  

Th is  docum ent  recogn i zes  the  i n ternati onal l y accepted  levels  of  protecti on  against  the  
poss ible  e lectrical ,  m echan ical ,  and  f i re  hazards  caused  by transformers  operati ng  under 
norm al  cond i t i ons  i n  accordance  wi th  the  m anufacturer's  i nstructions.  I t  al so  covers  abnorm al  
cond i t i ons  wh ich  can  occur i n  practice.  

A transformer com plyi ng  wi th  th is  docum ent  wi l l  not  necessari l y be  j udged  to  com pl y wi th  the  
safety principles  of  th is  docum ent i f ,  when  exam ined  and  tested ,  i t  i s  found  to  have  other  
features  that  im pai r  the  l evel  of  safety covered  by these  requ i rem ents.  

A transformer em ploying  m aterials  or  having  form s  of  construction  d i ffering  from  those  
detai led  i n  th is  docum ent  m ay be  exam ined  and  tested  accord ing  to  the  in ten t  of  the  
requ i rem ents  and ,  i f  found  to  be  substantial l y equ ivalen t,  m ay be  j udged  to  com pl y wi th  the  
safety pri nciples  of  th is  docum en t.  

The  docum ent  deal ing  wi th  non-safety aspects  of  e l ectrom agnetic  com patibi l i ty (EMC)  of  
transformers  i s  I EC  62041 .  H owever,  that  docum en t also  i ncludes  tests  that  can  subj ect  the  
transformer to  cond i t ions  i nvo lving  safety aspects.  

The  objecti ve  of  of  I EC 61 558-1  i s  to  provide  a set  of  requ i rem ents  and  tests  cons idered  to  be  
general l y appl icable  to  m ost  types  of  transformers ,  and  wh ich  can  be  cal l ed  up  as  requ i red  
by the  re levant  part  of  I EC 61 558-2.  I EC  61 558-1  i s  thus  not  to  be  regarded  as  a  speci f icati on  
by i tsel f  for  an y type  of  transformer ,  and  i ts  provis i ons  appl y on l y to  part icu lar  types  of  
transformers  to  the  exten t  determ ined  by the  appropriate  part  of  I EC  61 558-2.  I EC  61 558-1  
also  con tains  norm ati ve  rou tine  tests .  

Each  part  of  I EC 61 558-2  i n  con j uncti on  wi th  th is  docum ent  con tains  al l  the  necessary 
requ i rem ents  for the  transformer  be ing  covered  and  does  not  contain  references  to  o ther 
parts  of  I EC 61 558-2.  For  transformers  wi th  a  protection  i ndex  I P00  and  associated  
transformers ,  i t  i s  poss ible  to  have  c i rcu i ts  correspond ing  to  d i fferent  parts  of  I EC  61 558-2  
wi th in  the  sam e constructi on  (e . g .  SELV ou tpu t  c i rcu i t  accord ing  to  I EC 61 558-2-6  and  a 
230  V  ou tpu t  ci rcu i t  accord ing  to  I EC  61 558-2-4) .  However,  i f  the  transformer i s  covered  by 
d i fferen t  parts  I EC  61 558-2,  to  the  exten t  reasonable,  the  re levan t  part  of  I EC  61 558-2  i s  
appl ied  to  each  function /appl ication  separatel y.  I f  appl icable,  the  effect  of  one  functi on  on  the  
other i s  taken  i n to  consideration .   

I f  an  appropriate  part  of  IEC  61 558-2  does  not  exist  for  a  particu lar  transformer  or  g roup  of  
transformers,  the  nearest  appl icable  part  m ay be  used  as  a g u ide  to  the  requ i rem ents  and  
tests.  

However,  i nd i vidual  coun tri es  m ay wish  to  cons ider i ts  appl ication ,  to  the  extent  reasonable ,  
to  transform ers  not  m en ti oned  i n  the  I EC  61 558-2  series ,  and  to  transform ers  des igned  on  
new pri nciples.  

Where  the  requ i rem ents  of  an y of  the  clauses  of  a  part  of  I EC 61 558-2  refer to  I EC  61 558-1  
by the  phrase  "Th is  c lause  of  Part  1  i s  appl icable",  th is  phrase  m eans  that  al l  the  
requ i rem ents  of  that  c lause  of  I EC 61 558-1  are  appl icable,  except  those  requ i rem ents  that  are  
cl earl y not  appl icable  to  the  particu lar type  of  transformer  covered  by that  part  of  
IEC 61 558-2.  
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The  principle  for  the  preparation  of  the  d i fferen t  parts  of  I EC  61 558-2  i s  as  shown  i n  F i gu re  1 .  

Figure 1  – IEC  61 558 principle  

Relevan t  c lauses  of  th i s  docum ent  (e. g .  c lauses  deal i ng  wi th  therm al  endu rance  test  for  
wind ings)  appl y also  to  transformers  form ing  an  in tegral  part  of  an  appl i ance  and  wh ich  
cannot  be  tested  separatel y.  

The  I EC  61 558  series  cons is ts  of  the  fo l l owing  parts ,  u nder the  general  t i t le  Safety of 

transformers,  reactors,  power supply units and combination thereof:1

Part  1 :  General  requ i rem ents  and  tests   

Part  2- 1 :  Particu lar requ i rem ents  and  tests  for  separating  transform ers  for  general  
appl ications   

Part  2-2 :  Particu lar  requ i rem ents  and  tests  for  con tro l  transform ers   

Part  2-3 :  Particu lar  requ i rem ents  and  tests  for  i gn i t i on  transform ers  for gas  and  o i l  burners   

Part  2-4:  Particu lar  requ i rem ents  and  tests  for  i so lat i ng  transform ers   

Part  2-5:  Particu lar  requ i rem ents  and  tests  for  shaver transform ers  and  shaver  supply un i ts  

Part  2-6:  Particu lar  requ i rem ents  and  tests  for  safety i so lati ng  transform ers   

Part  2-7:  Particu lar  requ i rem ents  and  tests  for  transform ers  for toys  

Part  2-8:  Particu lar  requ i rem ents  and  tests  for  transform ers  for bel l s  and  ch im es   

Part  2-9 :  Particu lar requ i rem ents  and  tests  for transformers  for  c lass  I I I  hand lam ps  for 
tungsten  f i l am ent  lam ps  

___________ 

1  Som e  of  the  parts  of  th i s  seri es  publ i shed  earl i er  appeared  under the  general  t i t l e  Safety of power transformers,  
power supplies,  reactors and similar products or Safety of power transformers,  power supply units and similar 
or Safety of power transformers,  power supply units and similar devices.  Fu tu re  ed i t i ons  of  these  parts  wi l l  be  
i ssued  under the  new general  t i t l e  i nd i cated  above.  

IEC

I EC  61 558-1  

General  requ i rem ents  an d  tests  

Bas i c  s tandards  for  

transform ers  and  

power su ppl y u n i ts  

for  general  

appl i cat i ons

Standards  for  

transform ers  and  

power su ppl y u n i ts  

for  speci f i c  

appl i cat i ons  

ori g i nated  from  a  

bas i c  s tandard  

Standards  for  transform ers  

and  power su ppl y u n i ts  for  

speci f i c  appl i cat i ons  

ori g i nated  from  a  

com binati on  of  bas i c  

s tandards  

Standards  for  

swi tch  m ode  

power su ppl y  

un i ts  and  

reactors

Part 2-1  

Separating  

Part 2-4 

Isolating

Part 2-6

Safety 

isolating  

Part 2-1 3 

Auto-

Part 2-2 

Control

Part 2-3 

Ignition

Part 2-5 

Shaver 

Part 2-7 

Toy

Part 2-8 

Bel l

Part 2-9 

Handlamp

Part 2-1 0  

High  insulation  

level

Part 2-1 0  

High  insulation  

level

Part 2-1 2 

Stabi l ising  

Part 2-1 4 

Variable

Part 2-23 

Construction  

si te

Part 2-26 

Saving  energy

Part 2-1 6 

Switch mode 

power supply 

units

Part 2-20 

Small  reactors
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Part  2- 1 0:  Particu lar  requ i rem ents  and  tests  for separati ng  transform ers  wi th  h i gh  i nsu lat ion  
l eve l  and  separati ng  transform ers  wi th  ou tpu t  vo l tages  exceed ing  1  000  V  

Part  2- 1 2:   Particu lar  requ i rem ents  and  tests  for  constant  vol tage  transform ers  

Part  2- 1 3:   Particu lar  requ i rem ents  and  tests  for  au to  transform ers   

Part  2- 1 4:  Particu lar  requ i rem ents  and  tests  for  variable  transform ers   

Part  2- 1 5:  Particu lar  requ i rem ents  and  tests  for i so lat ing  transform ers  for  the  suppl y of  
m edical  l ocations  

Part  2- 1 6:  Particu lar  requ i rem ents  and  tests  for  swi tch  m ode  power suppl y un i ts  and  
transform ers  for  swi tch  m ode  power  suppl y un i ts  

Part  2-20:  Particu lar  requ i rem ents  and  tests  for  sm al l  reactors  

Part  2-23:  Particu lar  requ i rem ents  and  tests  for  transform ers  and  power suppl y un i ts  for 
constructi on  s i tes  

Part  2-26:  Particu lar  requ i rem ents  and  tests  for  transform ers  and  power  suppl y un i ts  al l  for  
saving  energ y and  other purposes  

Other  parts  are  under cons ideration .  
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SAFETY OF TRANSFORMERS,  REACTORS,   
POWER SUPPLY UNITS AND COMBINATIONS THEREOF –  

Part  1 :  General  requ irements  and  tests  

1  Scope 

This  part  of  I EC  61 558  deals  wi th  safety aspects  of  transformers ,  reactors ,  power suppl y 
un i ts  and  com binati ons  thereof  such  as  electrical ,  therm al  and  m echan ical  safety.   

Th is  docum en t covers  the  fo l lowing  independent  or  associated  s tat i onary or  portable  types  
of  dry-type transformers ,  power supply un i ts ,  i nclud ing  swi tch  mode power supply un i ts,
reactors  and  com binati ons  thereof  i n  the  f i e ld  of  safety.  The  wind ings  can  be  encapsu lated  or 
non-encapsu lated.  They are  not  form ing  a  part  of  the  d istribu ti on  network.   

NOTE  1  The  d i st i nct i on  between  transform ers ,  power supply un i ts  and  swi tch  m ode  power  supply  u n i ts  i s  as  
fo l l ows:  

– for  transformers ,  there  i s  no  change  i n  frequency.  H owever,  transformers  (e . g .  constan t  vol tag e  
transformers )  can  have  an  i n ternal  resonance  frequency not  exceed i ng  30  kHz;  

– for  power suppl y un i ts ,  th e  i n ternal  operational  frequency  and  waveform  are  d i fferen t  from  the  suppl y 
frequency  an d  waveform ,  and  the  i n ternal  operational  frequency  does  not  exceed  500  Hz  (see  defi n i t i on  
3 . 1 . 1 9 ) ;  

– for  swi tch  mode power supply un i ts ,  the  i n ternal  operati onal  frequency  and  waveform  are  d i fferen t  from  
the  suppl y frequency  and  waveform  and  the  i n ternal  operational  frequency  exceeds  500  H z  and  does  not  
exceed  1 00  MH z.  

The  relevan t  parts  of  I EC  61 558-2  can  be  found  i n  the  i n trodu ct i on  of  th i s  docum ent.  

a)  Stati onary or  portable,  s ing le-phase  or  po l y-phase,  ai r-coo led  (natu ral  or  forced) ,  
isolating  and  safety i solat ing  transformers ,  i ndependent  or  associated  wi th  the  
fo l l owing  characteristics :  

– rated  supply vol tage  n ot  exceed ing  1  000  V  AC;   

– rated  supply frequency  not  exceed ing  500  Hz;  

and  com pl yi ng  wi th  the  fo l l owing  values,  un less  o therwise  speci f i ed  in  the  re levant  part  of  
I EC 61 558-2:  

  for  i solat ing  transformers :  

– rated  ou tpu t  for s i ng le  phase  transformers ,  not  exceed ing  25  kVA,  and  for pol y-
phase  transformers  not  exceed ing  40  kVA;   

– no-load  output  vol tage  and  the  rated  output  vol tage  exceed ing  50  V  AC,  and  not 
exceed ing  500  V  a. c,  or  1  000  V AC to  be  i n  accordance  wi th  the  national  wi ri ng  
ru les  or  for  a  special  appl ication .  

  for  safety isolating  transformers :  

– rated  output  for  s i ng le  phase  transformers  n ot  exceed ing  1 0  kVA,  and  for  po l y-
phase  transformers  not  exceed ing  1 6  kVA;  

– no-load  output  vol tage  and  the  rated  output  vol tage  not  exceed ing  50  V  AC  
between  conductors,  or  between  an y conductor  and  protecti ve  earth ing .  

NOTE  2  I solating  and  safety i solating  transformers  are  u sed  where  double  o r  rein forced  i nsu lation  between  
ci rcu i ts  i s  requ i red  by the  i nstal l at i on  ru l es  or  by the  appl i ance  speci f i cat i on  ( for exam ple  toys,  bel l s ,  portabl e  
tools ,  hand l am ps) .  

b)  Stationary  or  portable ,  s ing le-phase  or po l yphase,  ai r-coo led  (natu ral  or  forced)  
separating  transformers ,  auto-transformers ,  variable  transformers  and  sm al l  
reactors ,  independent  o r  associated  wi th  the  fo l l owing  characteris tics :  

– rated  supply vol tage  n ot  exceed ing  1  000  V  AC;   
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– rated  supply frequency  not  exceed ing  500  Hz;  

and  com pl yi ng  wi th  the  fo l l owing  values,  un less  o therwise  speci f i ed  in  the  re levant  part  of  
I EC 61 558-2:  

– no- l oad  ou tpu t  vo l tage  or  a  rated  ou tpu t  vo l tage  for both  i ndependen t  and  associated  
transformers  no t  exceed ing  1 5  kV AC,  and  for  i ndependent  transformers ,  a  rated  
ou tpu t  vo l tage  not  l ess  than  50  V AC;  

– rated  ou tput  n ot  exceed ing  the  fo l l owing  values:  

  1  kVA for s i ng le-phase  transformers ;  

  2  kVAR for  s ing le-phase  reactors ;  

  5  kVA for pol yphase  transformers ;  

  1 0  kVAR for po l yphase  reactors .  

NOTE  3  Separating  transformers  are  used  where  double  o r  rein forced  i nsu lation  between  ci rcu i ts  i s  not  
requ i red  by the  i nstal l at i on  ru l es  or  by the  appl i ance  speci f i cat i on .  

NOTE  4  Norm al l y,  the  transformers  o f  type  b)  are  i n tended  to  be  associated  wi th  the  equ i pm ent  to  provide  
vol tages  d i fferen t  f rom  the  su pply vo l tag e  for  the  fu ncti onal  requ i rem ents  of  the  equ ipm ent.  The  protecti on  agai nst  
e l ectri c  shock can  be  provided  or com pleted  by other featu res  of  the  equ ipm ent,  such  as  the  body.  Parts  of  outpu t  
ci rcu i ts  can  be  connected  to  the  i nput  ci rcu i t  o r  to  the  protecti ve  earth i ng .  

c)  Stationary  or  portable ,  s ing le-phase  or pol yphase,  ai r-coo led  (natu ral  or  forced) ,  
independent  or  associated  power supply un i ts  and  swi tch  mode power supply un i ts
i ncorporating  one  or m ore  transformer(s)  o f  type  a)  or  b)  wi th  the  fo l l owing  
characterist ics:  

– rated  supply vol tage  n ot  exceed ing  1  000  V  AC;  

– rated  supply frequency  not  exceed ing  500  Hz;  

– i n ternal  operati onal  frequency for  power  suppl y un i ts  not  exceed ing  500  H z  and  for  
swi tch  m ode  power supply un i ts  not  exceed ing  1 00  MH z;  

and  wi th  the  fo l l owing  values,  un less  otherwise  speci fi ed  i n  the  re levan t  part  of  I EC  61 558-
2:  

  for  power suppl y un i ts  and  swi tch  m ode  power suppl y un i ts  i ncorporati ng  i so lat i ng  
transformers :  

– rated  outpu t  for  s ing le-  phase  or  po l yphase  power supply un i ts  or  switch  mode 
power supply un i ts  not  exceed ing  1  kVA;  

– no-load  output  vol tage  and  the  rated  output  vol tage  exceed ing  50  V  AC  or  
1 20  V ri pple-free  DC,  and  not  exceed ing  500  V  AC  or 708  V r i pple- free  DC,  or  
1  000  V AC  or  1  41 5  V  ri pple-  free  DC to  be  i n  accordance  wi th  nati onal  wi ri ng  
ru les  or  for  a  special  appl ication ;  

  for  power supply un i ts  and  switch  mode power supply un i ts  i ncorporati ng  safety 
isolating  transformers:

– rated  output  for  s i ng le-  phase  or po l yphase  power supply un i ts  and  switch  
mode power supply un i ts  n ot  exceed ing  1  kVA;  

– no-load  output  vol tage  and  rated  outpu t  vol tage  n ot  exceed ing  50  V  AC  or  
1 20  V  ripple-free  DC between  conductors,  or  between  an y conductor and  protecti ve  
earth i ng .  

NOTE  5  Power suppl y un i ts  and  swi tch  mode power supply un i ts  i ncorporati ng  i sol ati ng  and  safety 
i solating  transformers  are  used  where  double  o r  reinforced  i nsu lation  between  ci rcu i ts  i s  requ i red  by  
the  i nstal l at i on  ru l es  or  by  the  appl i ance  speci f i cati on  ( for  exam ple  toys,  be l l s ,  portabl e  tools ,  
hand lam ps) .  

  for  power supply un i ts  and  switch  mode  power supply un i ts  i ncorporati ng  
separating  transformers ,  au to-transformers  ,  and  variable  transformers :  

– rated  output  for  s ing le-phase  or  po l yphase  power supply un i ts  and  swi tch  mode  
power supply un i ts  not  exceed ing  1  kVA;  
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– no-load  output  vol tage  and  rated  output  vol tage  for  both ,  i ndependent  and  
associated  transformers  n ot  exceed ing  1 5  kV AC,  and  for  independent  
transformers ,  a  rated  output  vol tage  no t  l ess  than  50  V AC.  

NOTE  6  Power suppl y un i ts  and  swi tch  mode power suppl y un i ts  i ncorporat i ng  separating  
transformers  are  used  where  double  or  reinforced  i nsu l ation  between  ci rcu i ts  i s  not  requ i red  by th e  
i nstal l at i on  ru l es  o r  by the  appl i ance  speci f i cat i on .  

This  docum ent  also  appl i es  to  transformers ,  power supply un i ts,  swi tch  mode  power 
supply un i ts  and  reactors  i ncorporating  e lectron ic  ci rcu i ts .   

Th is  docum ent  i s  appl icable  to  transformers  wi thou t  l im i tat i on  of  the  rated  output  subject  to  
an  agreem ent  between  the  purchaser and  the  m anufactu rer.  

Th is  docum ent  does  not  appl y to  external  ci rcu i ts  and  the i r  com ponents  i n tended  to  be  
connected  to  the  i npu t  or  ou tpu t  term inals  or  socket-ou tlets  of  the  transformers,  power 
supply un i ts  and  swi tch  mode power supply un i ts,  and  reactors .  

Atten tion  i s  d rawn  to  the  fo l l owing :  

– for transformers  i n tended  to  be  used  i n  veh icles,  on  board  sh ips,  and  ai rcraft,  add i t i onal  
requ i rem ents  ( from  other  appl icable  standards,  nati onal  ru les ,  etc. . . )  m ay be  necessary;  

– m easures  to  protect  the  enclosure  and  the  com ponen ts  i ns ide  the  enclosure  against  
external  i n f luences  l i ke  fungus,  verm in ,  term i tes,  so lar-rad iat ion ,  and  i c i ng  are  cons idered;   

– the  d i fferen t  cond i t ions  for transportati on ,  storage,  and  operation  of  the  transformers
shou ld  also  be  considered;  

– add i t i onal  requ i rem ents  i n  accordance  wi th  other  appropriate  s tandards  and  nati onal  ru les  
can  be  appl icable  to  transformers  i n tended  for use  in  special  envi ronm ents,  such  as  
tropical  envi ronm ents .   

Fu tu re  technolog ical  developm en t of  transformers  can  necessi tate  a need  to  i ncrease  the  
upper l im i t  of  the  frequencies;  un ti l  then  th is  docum ent  can  be  used  as  a  gu idance  docum ent.  

2 Normative references 

The fo l l owing  docum ents  are  referred  to  i n  the  text  i n  such  a  way that  som e or al l  of  the i r  
con ten t  consti tu tes  requ i rem ents  of  th is  docum ent.  For dated  references,  on l y the  ed i t i on  
ci ted  appl i es.  For u ndated  references,  the  latest  ed i t i on  of  the  referenced  docum ent  ( i ncl ud ing  
any am endm ents)  appl ies.  

IEC 60065:201 4,  Audio,  video and similar electronic apparatus – Safety requirements 

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

IEC 60068-2-1 4,  Environmental testing – Part 2-14: Tests – Test N: Change of temperature

IEC 60068-2-31 ,  Environmental testing – Part 2-31: Tests – Test Ec: Rough handling shocks,  
primarily for equipment-type specimens 

IEC 60068-2-75,  Environmental testing – Part 2-75: Tests – Test Eh: Hammer tests 

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

IEC 60076-1 1 :2004,  Power transformers – Part 11: Dry-type transformers 

IEC TR 60083,  Plugs and socket-outlets for domestic and similar general use standardized in 
member countries of IEC 
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IEC 60085:2007,  Electrical insulation – Thermal evaluation and designation

IEC 601 1 2:2003,  Method for the determination of the proof and the comparative tracking 
indices of solid insulating materials 

IEC 601 27  (al l  parts) ,  Miniature fuses  

IEC 601 27-3,  Miniature fuses – Part 3: Sub-miniature fuse-links 

IEC 6021 6  (al l  parts) ,  Electrical insulating materials – Thermal endurance properties 

IEC 60227 (al l  parts) ,  Polyvinyl chloride insulated cables of rated voltages up to and including 
450/750 V 

IEC 60227-5:201 1 ,  Polyvinyl chloride insulated cables of rated voltages up to and including 
450/750 V – Part 5: Flexible cables (cords)

IEC 60245  (al l  parts) ,  Rubber insulated cables – Rated voltages up to and including 
450/750 V 

IEC 60245-4:201 1 ,  Rubber insulated cables – Rated voltages up to and including 450/750 V – 
Part 4: Cords and flexible cables

IEC 60269  (al l  parts) ,  Low voltage fuses 

IEC 60269-2:201 3,  Low voltage fuses – Part 2: Supplementary requirements for fuses for use 
by authorized persons (fuses mainly for industrial application) – Examples of standardized 
systems of fuses A to K 

IEC 60269-3:201 0,  Low voltage fuses – Part 3: Supplementary requirements for fuses for use 
by unskilled persons (fuses mainly for household or similar applications) – Examples of 
standardized systems of fuses A to F 

IEC 60309  (al l  parts) ,  Plugs,  socket-outlets and couplers for industrial purposes 

IEC 6031 7  (al l  parts) ,  Specifications for particular types of windings wires 

IEC 6031 7-0-7:201 2,  Specifications for particular types of winding wires – Part 0-7: General 
requirements – Fully insulated (FIW) zero-defect enamelled round copper wire with nominal 
conductor diameter of 0,040 mm to 1 ,600 mm

IEC 6031 7-56,  Specifications for particular types of winding wires – Part 56: Solderable fully 
insulated (FIW) zero-defect polyurethane enamelled round copper wire with nominal 
conductor diameter 0,040 mm to 1 ,600 mm,  class 180

IEC 60320  (al l  parts) ,  Appliance couplers for household and similar general purposes 

IEC 60320-2-3,  Appliance couplers for household and similar general purposes – Part 2-3: 
Appliance couplers with a degree of protection higher than IPX0 

IEC 60384-1 4:201 3 ,  Fixed capacitors for use in electronic equipment – Part 14: Sectional 
specification: Fixed capacitors for electromagnetic interference suppression and connection to 
the supply mains 

IEC 6041 7 ,  Grapahical symbols for use on equipment 
(avai lable  at  h ttp: //www. g raph ical -sym bols. i n fo/equ ipm en t)  
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IEC 60454 (al l  parts) ,  Pressure-sensitive adhesive tapes for electrical purposes 

I EC 60529: 1 989,  Degrees of protection provided by enclosures (IP Code)
I EC 60529: 1 989/AMD1 : 1 999  
IEC 60529: 1 989/AMD2:201 3

IEC 60664-1 :2007,  Insulation coordination for equipment within low voltage systems – Part 1 : 
Principles,  requirements and tests 

I EC 60664-3:201 6,  Insulation coordination for equipment within low-voltage systems – Part 3: 
Use of coating,  potting or moulding for protection against pollution

I EC 60691 :201 5,  Thermal-links – Requirements and application guide 

I EC 60695-2-1 0 :201 3 ,  Fire hazard testing – Part 2-10: Glowing/hot-wire based test methods – 
Glow-wire apparatus and common test procedure 

I EC 60695-2-1 1 :201 4,  Fire hazard testing – Part 2-11: Glowing/hot-wire based test methods –
Glow-wire flammability test method for end-products 

I EC 60721 -3-2,  Classification of environmental conditions – Part 3: Classification of groups of 
environmental parameters and their severities – Section 2: Transportation

I EC 60730  (al l  parts) ,  Automatic electrical controls 

I EC 60730-1 :201 3,  Automatic electrical controls – Part 1: General requirements 

I EC 60851 -3:2009,  Winding wires – Test methods: Part 3: Mechanical properties 

I EC 60851 -5:2008,  Winding wires – Test methods: Part 5: Electrical properties 

I EC 60851 -6:201 2,  Winding wires – Test methods: Part 6: Thermal properties 

I EC 60884-1 :2002,  Plugs and socket-outlets for household and similar purposes – Part 1 : 
General requirements
I EC 60884-1 :2002/AMD1 :2006  
IEC 60884-1 :2002/AMD2:201 3

IEC 60884-2-4,  Plugs and socket-outlets for household and similar purposes – Part 2-4: 
Particular requirements for plugs and socket-outlets for SELV 

I EC 60898  (al l  parts) ,  Electrical accessories – Circuit-breakers for overcurrent protection for 
household and similar installations 

I EC 60906-1 ,  IEC system of plugs and socket-outlets for household and similar purposes – 
Part 1: Plugs and socket-outlets 16 A 250 V a.c.  

I EC 60906-3,  IEC system of plugs and socket-outlets for household and similar purposes – 
Part 3: SELV plugs and socket-outlets,  16 A 6 V,  12 V,  24 V,  48 V,  a.c.  and d.c.  

I EC 60947-7-1 ,  Low-voltage switchgear and controlgear – Part 7-1: Ancillary equipment – 
Terminal blocks for copper conductors

I EC 60990:201 6,  Methods of measurement of touch current and protective conductor current 
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IEC 60998-2-1 ,  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 

IEC 60998-2-2,  Connecting devices for low-voltage circuits for household and similar 
purposes – Part 2-2: Particular requirements for connecting devices as separate entities with 
screwless-type clamping units 

IEC 60999-1 ,  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 mm2  (included) 

I EC 61 032,  Protection of persons and equipment by enclosures – Probes for verification 

I EC 61 058-1 :201 6,  Switches for appliances – Part 1: General requirements 

I EC 61 058-1 -1 :201 6,  Switches for appliances – Part 1-1: Requirements for mechanical 
switches

I EC 61 1 40:201 6,  Protection against electric shock – Common aspects for installation and 
equipment 

I EC 61 373,  Railway applications – Rolling stock equipment – Shock and vibration tests

I SO 8820  (al l  parts) ,  Road vehicles – Fuse-links 

EN  50075:1 990 ,  Specification for flat non-wirable two-pole plugs 2.5 A 250 V,  with cord,  for 
the connection of class II-equipment for household and similar purposes 

DI N  43671 : 1 975 ,  Copper bus bars; design for continuous current 

DI N  43670: 1 975 ,  Aluminium bus bars; design for continuous current 

DI N  43670-2: 1 985 ,  Aluminium bus bars copper cladding; design for continuous current 

3 Terms and  defin i tions  

For the  purposes  of  th is  docum en t,  the  fo l l owing  term s  and  defi n i t i ons  apply.  

ISO and  I EC  m ain tain  term inolog ical  databases  for  use  i n  standard i zati on  at  the  fo l l owing  
addresses:  

  I EC  E lectroped ia:  avai lable  at  h ttp: //www. electroped ia.org / 

  I SO On l ine  browsing  platform :  avai lable  at  h ttp: //www. iso. org /obp  

NOTE  Fu rther  defi n i t i ons  of  transformers  i n tended  for  part i cu lar use  are  i n d i cated  i n  the  re l evan t  parts  of  
I EC  61 558-2.  

When  the  term  transformer  i s  u sed  i t  covers  transformer ,  reactor  and  power suppl y un i t  where  appl i cabl e.  

Un less  otherwise  speci f i ed ,  the  term s  “vo l tag e”  and  “cu rren t”  im ply the  RMS  values  of  a l tern at i ng  vol tage  and  
cu rren t,  and  for  d i rect  vol tag e  and  cu rren t,  they im ply  the  correspond i ng  ari thm eti c  m ean  values.  

"Ripple- free"  i s  conventi onal l y  an  RMS ri ppl e  vol tage  not  m ore  than  1 0  %  of  the  DC  com ponen t.  

An  i ndex of  often  used  term s  and  defi n i t i ons  i s  provi ded  at  the  end  of  th i s  docum ent.  
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3.1  Transformers  

3. 1 . 1   
transformer 
static  p iece  of  apparatus  wi th  two  or m ore  wind ings  wh ich ,  by e lectrom agnetic  i nduction ,  
transform s  a  system  of  al ternati ng  vo l tage  and  cu rren t  i n to  another  system  of  vo l tage  and  
curren t  usual l y of  d i fferent  values  and  at  the  sam e frequency for the  purpose  of  transm i tt i ng  
e lectrical  power 

Note  1  to  en try:  The  term  frequency al so  im pl i es  that  the  waveform  rem ains  the  sam e.  

[SOU RCE:  I EC 60050-421 : 1 990,  421 -01 -01 ,  m od i fi ed  – “power”  deleted  and  “NOTE”  added ]  

3.1 .2   
i solating  transformer 
transformer  wi th  protective  separation  between  the  input winding(s)  and  output  
wind ing(s)

3. 1 .3   
safety i solating  transformer 
isolating  transformer  des igned  to  de l i ver  SELV  (safety extra- low vo l tage)  or  PELV
(protecti ve  extra- l ow vo l tage)  

3.1 .4   
separating  transformer 
transformer  wi th  i nput  winding (s)  separated  from  the  output  winding (s)  by at  l east  basic  
insu lation

3.1 .5   
auto-transformer 
transformer  i n  wh ich  input  and  output  wind ings  have  a  com m on  part  

Note  1  to  en try:  Auto-transformers  m ay have  suppl em entary wi nd i ngs  or tappi ngs  for  ad j u stm ent  pu rposes.  

Note  2  to  en try:  Transform ers  wi th  wi nd i ngs  separated  at  l east  by functi onal  i nsu lati on  and  e l ectri cal l y  connected ,  
wi l l  be  treated  as  auto-transformers .  

3.1 .6   
associated  transformer 
transformer  des igned  to  suppl y a  speci f ic  appl iance  or  equ ipm ent,  or  a  part  of  them ,  and  
being  e i ther an  i ncorporated  transformer  or  a  transformer for speci fi c  use

3.1 .6.1   
i ncorporated  transformer 
associated  transformer  des i gned  to  be  bu i l t  i n to  a speci f i c  appl iance  or equ ipm ent,  or  i n to  a 
part  of  them ,  and  the  enclosure  o f  wh ich  provides  protection  against  e l ectri c  shock 

3.1 .6.2   
transformer for speci fic  use  
associated  transformer  f i xed  to  or  del i vered  wi th  the  appl iance  or equ ipm ent,  wi thou t  be ing  
i ncorporated  in  th is  appl iance  or  equ ipm ent  and  having  i ts  own  enclosure  wh ich  provides  
protecti on  against  e l ectri c  shock 

3.1 .7   
independent  transformer 
transformer  des i gned  to  suppl y unspeci f i ed  appl i ances  and  i n tended  to  be  used  wi thou t  an y 
add i t i onal  enclosure  wh ich  provides  protection  against  e lectric  shock  

Note  1  to  en try:  Such  a  transformer  can  be  e i ther a  portabl e  transformer  o r  a  s tat i onary transformer .  
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3.1 .8   
void  

3.1 .9   
short-ci rcu i t  proof transformer 
transformer  n ot  exceed ing  the  speci f i ed  tem perature  l im i ts  when  overloaded  or short-
ci rcu i ted ,  and  wh ich  conti nues  to  m eet  al l  the  requ i rem ents  of  th i s  docum ent  after  rem oval  of  
the  overload  or short-ci rcu i t  and  i s  not  requ i red  to  operate  con tinuousl y under  short-ci rcu i t  or  
overload  cond i t i on  

Note  1  to  en try:  “Con ti nu es  to  m eet  al l  the  requ i rem ents  of  th i s  docum ent”  does  not  im pl y that  al l  types  of  short-
ci rcu i t  proof  transformers  con t i nue  to  operate.   

3.1 .9.1   
non-inherently short-ci rcu i t  proof  transformer 
short-ci rcu i t  proof  transformer  equ ipped  wi th  a protecti ve  device  or  wi th  an  in tentional  
weak part  wh ich  opens  the  input  ci rcu i t  or  the  output  ci rcu i t ,  or  reduces  the  cu rren t  i n  the  
input  ci rcu i t  or  the  output  ci rcu i t  when  the  transformer  i s  overloaded  or  short-ci rcu i ted ,  
and  con tinues  to  m eet  al l  the  requ i rem ents  of  th is  docum ent after rem oval  of  the  overload  or  
short  c i rcu i t  

3.1 .9.1 . 1   
non-inherently short-ci rcu i t  proof  transformer wi th  resettable,  sel f-resett ing  or 
replaceable  protective  device   
short-ci rcu i t  proof  transformer  equ ipped  wi th  a protecti ve  device  wh ich  after  resetti ng  or  
replacing  con ti nues  to  operate  

Note  1  to  en try:  Exam ples  of  se l f- resett i ng  o r  non  se l f - resett i ng  protecti ve  devi ces  are  fuses,  overload  rel ays ,  
therm al  fuses,  therm al  l i nks ,  thermal  cu t-ou ts  and  PTC res i s tors  and  au tom ati c  break-off  m echan ical  devi ces.  

3.1 .9.1 .2   
non-inherently short-ci rcu i t  proof  transformer wi th  non-sel f-resett ing  or  non-
replaceable  protective  device  
short-ci rcu i t  proof transformer  equ ipped  wi th  a  non-se l f-resetti ng  or  non-replaceable  
protecti ve  device  or wi th  a  non-replaceable  i n ten tional  weak part ,  wh ich  conti nues  to  m eet  
al l  the  requ i rem ents  of  th is  docum ent after rem oval  of  the  overload  or  short  c i rcu i t,  bu t  does  
not  conti nue  to  operate  after the  overload  or  short-ci rcu i t  i s  rem oved  

3.1 .9.2   
inherently short-ci rcu i t  proof transformer 
short-ci rcu i t  proof transformer  no t  equ ipped  wi th  an y device  for  protecti on  against  overload  
or short  c i rcu i t  

Note  1  to  en try:  The  transformer ,  by  construct i on ,  does  not  exceed  the  speci f i ed  tem peratu re  l im i ts ,  and  
con t i nues  to  operate  an d  m eet  al l  the  requ i rem ents  of  th i s  docum ent  after  the  rem oval  o f  the  overl oad  or  short  
c i rcu i t .  

3.1 . 1 0   
non-short-ci rcu i t  proof  transformer 
transformer i n tended  to  be  protected  against  excess ive  tem perature  by m eans  of  a  protecti ve  
device,  not  provided  wi th  bu t  s tated  on  the  transformer, and  wh ich  con ti nues  to  m eet  al l  the  
requ i rem ents  of  th is  docum ent  after the  rem oval  of  the  overload  or short  c i rcu i t  and ,  i f  
appl icable,  after  resetting  or  replacing  the  protecti ve  device  

3.1 . 1 1   
fai l -safe transformer 
transformer  equ ipped  wi th  a  protecti ve  device  or  wi th  an  in tentional  weak part ,  wh i ch  
perm anentl y fai ls  to  functi on  by the  i n terruption  of  the  input  ci rcu i t  when  the  transformer  i s  
overloaded  or short-ci rcu i ted,  bu t  presents  no  danger  to  the  user  or  surround ings  
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Note  1  to  en try:  I t  con ti nu es  to  m eet  al l  the  requ i rem ents  of  th i s  docum ent  after rem oval  o f  the  overload  or  short  
c i rcu i t .   

Note  2  to  en try:  “Con ti nu es  to  m eet  al l  the  requ i rem ents  of  th i s  docum ent”  does  not  i m ply  that  the  fai l -safe  
transformer  con t i nu es  to  operate.  After fai l i ng  i t  fu l f i l s  the  d i e l ectri c  s treng th  test  based  on  35  %  of  the  o ri g i nal  
val ues  (see  1 5. 5) .  

3.1 . 1 2   
portable  transformer 
ei ther  a  transformer  wh i ch  i s  m oved  wh i l e  i n  operation ,  or  a  transformer  wh ich  can  eas i l y be  
m oved  from  one  place  to  another wh i l e  connected  to  the  suppl y or  be ing  a  p lug - i n  
transformer

3.1 . 1 3   
flush-type transformer 
transformer  des i gned  to  be  m oun ted  i n  a  f l ush- type  m ounti ng  box  

3.1 . 1 4   
fixed  transformer 
transformer  i n tended  to  be  used  wh i le  fastened  to  a  support  i n  a  pos i t i on  wh ich  m ay be  
speci f ied  by the  m anu facturer  

3.1 . 1 5   
stationary transformer 
ei ther  a  fi xed  transformer  o r  a  transformer  h aving  a  m ass  exceed ing  1 8  kg  and  provided  
wi th  no  carryi ng  hand le(s)  

3.1 . 1 6   
hand-held  transformer 
portable  transformer  i n tended  to  be  held  i n  the  hand  during  norm al  use  

3.1 . 1 7   
void  

3.1 . 1 8   
d ry-type transformer 
transformer  i ncorporati ng  non- l i qu id  d ie lectric  m ed ia,  and  the  wind ings  m ay be  im pregnated  
or encapsu lated  

3.1 . 1 9   
power supply un i t  
electron ic  device  i ncorporating  transformer(s)  and  e lectron ic  c i rcu i try( i es) ,  that  converts  
e lectrical  power i n to  s i ng le  or  m u l t i p le  power ou tpu ts  

Note  1  to  en try:  I t  m ay al so  i so late  the  i nput  ci rcu i t  from  the  outpu t  ci rcu i t ,  and  regu l ate  an d/or convert  the  
ou tpu t  vol tag e  and  cu rren t.  The  devi ce  m ay cons i st  o f  one  or  m ore  i nd i vi dual  un i ts  wi th  i den ti cal  or  d i fferen t  
waveform s  and  frequ encies  i nc l ud i ng  DC  ou tpu t,  and  the  i n ternal  operating  frequency  and  waveform  are  d i fferen t  
from  the  suppl y frequ ency and  waveform  and  the  i n ternal  operating  frequency  does  not  exceed  500  Hz.  

3.1 .20   
swi tch  mode  power supply un i t  
electron ic  device  i ncorporating  transformer(s)  and  e lectron ic  c i rcu i try( i es) ,  that  converts  
e lectrical  power i n to  s i ng le  or  m u l t i p le  power ou tpu ts  

Note  1  to  en try:  I t  m ay al so  i so late  the  i nput  ci rcu i t  from  the  outpu t  ci rcu i t ,  and  regu l ate  an d/or convert  the  
ou tpu t  vol tag e  and  cu rren t.  The  devi ce  m ay cons i st  o f  one  or  m ore  i nd i vi dual  un i ts  wi th  i den ti cal  or  d i fferen t  
waveform s  and  frequ encies  i nc l ud i ng  DC  ou tpu t,  and  the  i n ternal  operating  frequency  and  waveform  are  d i fferen t  
from  the  supply  frequ ency an d  waveform  and  the  i n ternal  operating  frequency  does  exceed  500  Hz,  bu t  not  
exceed  1 00  MH z.  
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3.1 .21   
reactor 
arrangem ent  com pris i ng  one  or m ore  wind ings  wi th  an  im pedance  depend ing  on  the  
frequency,  working  i n  accordance  wi th  the  principle  of  se l f- i nduction  whereby a m agnetis ing  
curren t  generates  a  m agnetic  f i e l d  th rough  a  m agnetical l y effecti ve  core  or  th rough  ai r  

Note  1  to  en try:  Reactors  wi th  toro i dal  cores  are  al so  i ncl uded  i n  th i s  defi n i t i on .  

3.2  General  terms 

3.2. 1   
external  fl exible cable  
external  fl exible cord  
f lexible  cable  or  cord  for external  connection  to  the  input  or  output  ci rcu i t ,  f i xed  to  or  
assem bled  wi th  the  transformer  accord ing  to  type  X,  type  Y or type  Z  attachm ent  

3.2. 1 . 1   
type X attachment  
m ethod  of  attachm ent enabl i ng  easy replacem ent of  the  ord i nary or especial l y prepared  cable  
or  cord  

3.2. 1 .2   
type Y  attachment  
m ethod  of  attachm ent  i n tended  to  be  replaced  on ly by the  m anufacturer,  h i s  service  agent,  or  
s im i lar  qual i f ied  person  

Note  1  to  en try:  Type Y attachments  m ay be  used  e i th er  wi th  ord i nary  f l exi ble  cabl es  or  cords,  o r  wi th  special  
cables  or  cords.  

3.2. 1 .3   
type Z  attachment  
m ethod  of  attachm ent  preven ti ng  replacem ent  of  the  f lexible  cable  or  cord  wi thou t  breaking  or 
destroying  a  part  of  the  transform er 

3.2.2   
power supply cord  
external  fl exible cable or cord  u sed  to  suppl y the  i nput  ci rcu i t

Note  1  to  en try:  Power supply cords  are:  

– f i xed  to  or  assem bled  wi th  the  transformer  by  type  X,  Y  o r  Z attachment ,  o r  

– connected  to  the  transformer by an  appl i ance  cou pler.  

3.2.3   
connecting  lead  
l ead  connecting  the  end  of  a  wind ing  to  the  term inal  of  the  transformer

Note  1  to  en try:  Connecting  l eads  are  cons idered  as  an  i n ternal  wi re.  

3.2.4   
body 
access ible  conductive parts ,  shafts ,  hand les,  knobs,  g rips  and  the  l ike,  accessible  m etal  
f i x i ng  screws  and  m etal  fo i l  appl ied  on  access ible  surfaces  of  i nsu lati ng  m aterial  

3.2.5   
accessible part  
parts  wh ich  m ay be  touched  wi th  the  standard  test  f i nger after  correct  i nstal l ati on  of  the  
transformer
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3.2.6   
detachable part  
part  wh ich  can  be  rem oved  wi thou t  the  aid  of  a  tool

3.2.7   
non-detachable part  
part  wh ich  can  be  rem oved  on l y wi th  the  ai d  of  a  tool

3.2.8   
tool  
screwdriver,  a  coi n ,  or  any o ther obj ect  wh ich  m ay be  used  to  operate  a screw or s im i lar f i x i ng  
m eans  

3.2.9   
enclosure  
hous ing  afford ing  the  type  and  degree  of  protection  su i table  for the  i n tended  appl icati on  

Note  1  to  en try:  P rotect i on  ag ainst  for exam ple  m echan ical  im pacts,  corros ion ,  fung i ,  verm in ,  solar rad iat i on ,  i c i ng  
and  m oi s tu re.  

[SOU RCE:  I EC 60050-1 95: 1 998,  1 95-02-35,  m od i fi ed  – “NOTE”  added]  

3.2. 1 0   
in termediate  conductive part  
non-accessible  conductive  part  s i tuated  between  hazardous-l ive-parts  or  the  body  and  other 
hazardous-l ive-part

3.2. 1 1   
conductive  part  
part  wh ich  can  carry e lectric  curren t  

[SOU RCE:  I EC 60050-1 95: 1 998,  1 95-01 -06]  

3.2. 1 2   
electron ic  component  
part  i n  wh ich  conduction  i s  ach ieved  pri ncipal l y by e lectrons  m oving  th rough  a  vacuum ,  gas  or 
sem iconductor  

Note  1  to  en try:  Neon  i n d i cators  are  not  cons idered  to  be  e l ectron i c  com ponen ts  

3.2. 1 3   
electron ic  ci rcu i t  
ci rcu i t  i ncorporating  at  l east  one  e lectron ic  com ponen t  

3.2. 1 4   
void   

3.2. 1 5   
electrical  separation  
separati on  between  conducti ve  parts  by m eans  of  ai r  and/or  sol i d  i nsu lation

3.3  Operations  and  protections  

3.3. 1   
al l  pole d isconnection  
d isconnection  of  al l  l i ve  conductors  by a  s ing le  swi tch ing  act i on  

Note  1  to  en try:  Protective  earth ing  conductor  i s  not  cons idered  to  be  a  su ppl y conductor.  
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Note  2  to  en try:  A neu tral  conductor i s  cons i dered  to  be  a  su ppl y conductor.  

Note  3  to  en try:  Nat i onal  wi ri ng  ru l es  m ay or  m ay not  requ i re  the  d i sconnecti on  of  the  neu tral  conductor.  

3.3.2   
thermal  cut-ou t  
tem peratu re  sens i t i ve  device  wh ich  l im i ts  the  tem perature  of  a  transformer ,  or  of  parts  of  i t ,  
du ri ng  abnorm al  operati on  by au tom atical l y open ing  the  ci rcu i t  or  by reducing  the  current,  and  
wh ich  i s  so  constructed  that  i ts  sett ing  cannot  be  al tered  by the  user  

3.3.3   
sel f-resetting  thermal  cut-out  
thermal  cut-out  wh ich  au tom atical l y restores  the  curren t  after the  re levant  part  of  the  
transformer  has  cooled  down  su ffi cientl y,  or  the  l oad  has  been  rem oved  

3.3.4   
non-sel f-resetting  thermal  cut-out  
thermal  cut-ou t  requ i ri ng  m anual  resetti ng  or  replacem en t of  a  part  to  restore  the  curren t  

3.3.5   
thermal - l ink 
thermal  cut-ou t  wh ich  operates  on l y once   

3.3.6   
overload  relay 
curren t-operated  swi tch  wh ich  protects  a  c i rcu i t  from  overload  by open ing  when  the  curren t  i n  
that  c i rcu i t  reaches  a  predeterm ined  value  and  wh ich  rem ains  i n  the  open  pos i t i on  

3.3.7   
in tentional  weak part  
part  other than  overload  protecti ve  device  ( fuses,  c i rcu i t-breaker,  therm al  cu t-ou ts,  etc. )  
i n tended  to  rupture  under  cond i t ions  of  abnormal  operati on  to  preven t  the  occu rrence  of  a  
cond i t i on  wh ich  cou ld  impai r  com pl iance  wi th  th is  docum en t  

Note  1  to  en try:  Such  a  part  m ay be  a  repl aceable  com pon en t,  such  as  a  res i s tor or  a  capaci tor  o r  a  non  
replaceable  part  of  a  com ponen t  such  as  an  i naccess ible  weak poi n t  i n  a  wi nd i ng .  

3.3.8   
working  vol tage  
h ighest  RMS value  of  the  AC  or  DC  vo l tage  wh ich  m ay occur  ( local l y)  across  any i nsu lati on  at  
rated  supply vol tage  under no- l oad  or  norm al  operati ng  cond i t ions,  trans ien ts  be ing  
d isregarded  

Note  1  to  en try:  When  consideri ng  the  i nsu lati on  system  between  wind i ngs  not  i n tended  to  be  connected  together,  
the  working  vol tage  i s  cons idered  to  be  the  h i ghest  vo l tage  occurri ng  on  any of  these  wi nd i ngs.  

Note  2  to  en try:  On  th ree  phase  system s,  the  working  vol tage  can  be  d i fferen t  f rom  the  nom inal  vo l tage.  

3.3.9   
short-ci rcu i t  vol tage 
vol tage  to  be  appl i ed  to  the  i nput  wind ing ,  when  the  wind ings  are  at  am bien t  tem perature,  to  
produce  i n  the  short-ci rcu i ted  output  wind ing  a  cu rren t  equal  to  the  rated  output  current

Note  1  to  en try:  The  short-ci rcu i t  vol tage  i s  usual l y  expressed  as  a  percen tag e  of  the  rated  suppl y vol tage .  

3.3. 1 0   
duty-type  
con tinuous  or conventional  peri od ic  du ty consist i ng  of  one  or  m ore  sets  of  l oads  rem ain ing  
constan t  for  the  du rations  speci fi ed
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3.3. 1 0. 1   
continuous  duty 
operati on  for  an  un l im i ted  peri od  

3.3. 1 0.2   
short-t ime duty cycle  
operati on  for  a  speci f ied  period ,  s tarti ng  from  co ld ,  the  i n tervals  between  each  peri od  of  
operati on  be ing  su ffi ci en t  to  al l ow the  transformer  to  cool  down  to  approxim atel y am bien t  
tem peratu re  

3.3. 1 0.3   
i n termittent  duty cycle  
operati on  i n  a  series  of  speci f ied  i den tical  cycles  

3.3. 1 1   
protective earth ing  conductor 
PE  
protecti ve  conductor  provided  for protecti ve  earth i ng  

[SOU RCE:  I EC 60050-1 95: 1 998,  1 95-02-1 1 ]  

3.4  Ci rcu i ts  and  wind ings  

3.4. 1   
i nput  ci rcu i t  
ci rcu i t  i n tended  to  be  connected  to  the  suppl y consis ting  of  the  input  winding  and  the  
in ternal  ci rcu i ts

3.4.2   
output  ci rcu i t  
ci rcu i t  to  wh ich  the  d is tri bu t ion  c i rcu i t,  appl iance  or  other equ ipm ent  i s  to  be  connected ,  
cons ist ing  of  the  output  winding  and  the  in ternal  ci rcu i ts

3.4.3   
i nput  winding  
wind ing  of  the  input  ci rcu i t

3.4.4   
output  winding  
wind ing  of  the  output  ci rcu i t

3.4.5   
i n ternal  ci rcu i t  
ci rcu i t  wh ich  consis ts  of  com ponents ,  i n terconnecti ons  and  connecti ons  to  the  term inals  and  
the  wind ings,  exclud ing  protecti ve  earth i ng  ci rcu i t  

3.4.6   
fu l l y insu lated  winding  wire  
FIW 
wire  accord ing  to  I EC  6031 7-0-7,  I EC 6031 7-56  and  tested  accord ing  to  I EC  60851 -5:2008  
wh ich  i s  a  zero-defect  wi re  construction  

3.4.7   
g rade of  FIW 
range  of  overal l  d iam eter  of  a  wi re  (FIW3 to  FIW9)  
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3.4.8   
insu lated  wind ing  wire  
wind ing  wi re  for  bas ic- ,  supplem entary- ,  or  re in forced  insu lati on  

Note  1  to  en try:  Requ i rem ents  are  provided  i n  Annex K.  

3.4.9   
extruded  wind ing  wire  
TIW 
wind ing  wi res  wi th  bas ic- ,  supplem entary- ,  or  re in forced  i nsu lat ion  obtained  by extrusion  

Note  1  to  en try:  The  term  TIW i s  comm on ly used  to  cover al l  types  of  extruded  wind i ng  wi res .  

3.5  Ratings  

3.5. 1   
rated  supply vol tage 
suppl y vo l tage  ( for  po l yphase  suppl y,  the  phase- to-phase  vo l tage)  ass i gned  to  the  
transformer  by the  m anu factu rer for the  speci f i ed  operating  cond i ti ons  of  the  transformer

3.5.2   
rated  supply vol tage range 
suppl y vo l tage  range  assi gned  to  the  transformer  by the  m anu factu rer,  expressed  by i ts  
l ower and  upper l im i ts  

3.5.3   
rated  frequency 
frequency ass igned  to  the  transformer  by the  m anu facturer for  the  speci f ied  operating  
cond i t i ons  of  the  transformer 

3.5.3.1   
rated  supply frequency 
frequency on  the  inpu t  of  the  transformer  ass igned  by the  m anufacturer  

Note  1  to  en try:  The  suppl y frequ ency i s  the  frequ ency of  the  m ains.   

3.5.3.2   
in ternal  operational  frequency 
h ighest  i n ternal  frequency ass i gned  by the  m anufacturer as  the  operati ng  frequency of  a  
transformer  or  other com ponen ts  bu i l t  i n to  a  power supply un i t   

3.5.4   
rated  ou tput  current  
ou tpu t  curren t  at  rated  supply vol tage ,  rated  supply frequency and  rated  output  vol tage,  
at rated  power factor ,  ass igned  to  the  transformer  by the  m anufactu rer for the  speci f ied  
operati ng  cond i t i ons  of  the  transformer

3.5.5   
rated  ou tput  vol tage  
ou tpu t  vo l tage  ( for  po l yphase  suppl y,  the  phase- to-phase  vol tage)  at  rated  supply vol tage ,  
rated  supply frequency  and  rated  output  current ,  at  rated  power factor,  ass igned  to  the  
transformer  by the  m anu factu rer for the  speci f i ed  operating  cond i ti ons  of  the  transformer

3.5.6   
rated  power factor  
power factor  assi gned  to  the  transformer  by the  m anufacturer for  the  speci f i ed  operati ng  
cond i t i ons  of  the  transformer
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3.5.7   
rated  ou tput  
product  of  the  rated  output  vol tage  and  the  rated  output  current  or,  for  th ree-phase  

transformers ,  3  t im es  the  product  of  the  rated  output  vol tage  and  the  rated  output  

current

Note  1  to  en try:  I f  the  transformer  has  m ore  than  one  output  wind ing  or  a  tapped  output  wind ing ,  the  rated  
ou tput  d en otes  the  m axim um  sum  of  the  products  of  rated  output  vol tage  and  rated  ou tput  current  for  output  
ci rcu i ts  i n tended  to  be  l oaded  s im u l taneous l y.  

3.5.8   
rated  ambient  temperature  
ta
m axim um  tem perature  at  wh ich  the  transformer  m ay be  operated  con ti nuous l y under  norm al  
cond i t i ons  of  use  

Note  1  to  en try:  The  value  of  the  rated  ambient  temperature  (ta )  does  not  preclu de  tem porary operati on  of  the  
transformer  at  a  tem peratu re  not  exceed ing  (ta  +  1 0)  °C.  

3.5.9   
rated  m in imum  ambient  temperature  
tamin
m in im um  tem perature  at  wh ich  the  transformer  m ay be  operated  conti nuousl y under  norm al  
cond i t i ons  of  use  

3.5. 1 0   
rated  m in imum  temperature  
tmin
m in im um  tem perature  on ly for transportation  and  s torage

3.5. 1 1   
overvol tage  category 

num eral  def in ing  a trans ien t  overvo l tage  cond i t ion

Note  1  to  en try:  Overvol tage  categori es  I ,  I I ,  I I I  and  I V  are  u sed,  see  I EC  60664-1 :2007,  4. 3 . 3 . 2.  

[SOU RCE:  I EC 60050-581 :2008,  581 -21 -02,  m od i fi ed  – “NOTE”  added]

3.5. 1 1 . 1   
overvol tage  category I  
OVC I   
equ ipm ent  for  connecti on  to  c i rcu i ts  i n  wh ich  m easures  are  taken  to  l im i t  trans ien t  
overvo l tages  to  an  appropriate l y l ow l evel  

Note  1  to  en try:  Exam ples  o f  such  equ ipm ent  are  those  con tai n i ng  e l ectron i c  c i rcu i ts  protected  to  th i s  l evel .  
However,  un less  the  c i rcu i ts  are  des i g ned  to  take  the  tem porary overvol tages  i n to  account,  equ i pm ent  of  
overvol tage  category I  cannot  be  d i rect l y  connected  to  the  mains  supply.   

3.5. 1 1 .2   
overvol tage  category I I  
OVC I I  
energ y-consum ing  equ ipm ent to  be  suppl i ed  from  the  f i xed  i nstal l ation  

Note  1  to  en try:  Exam ples  o f  that  equ ipm ent  are  transform ers  for  househo ld  appl i ances,  te l ecomm un icati ons,  
toys,  and  s im i l ar  l oads.   

3.5. 1 1 .3   
overvol tage  category I I I  
OVC I I I  
equ ipm ent  used  i n  f i xed  i nstal lat ions  and  for  cases  where  the  re l iabi l i ty and  the  avai labi l i ty of  
the  equ ipm ent  i s  subject  to  special  requ i rem ents
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Note  1  to  en try:  Exam ples  of  such  equ ipm ent  are  transform ers  i n  f i xed  i nstal l at i ons  and  transformers  for  
i ndustri al  u se  wi th  perm anent  connecti on  to  the  f i xed  i nstal l at i on .  

3.5. 1 1 .4   
overvol tage  category IV 
OVC IV 
equ ipm ent  used  at  the  ori g i n  of  i nstal lation

Note  1  to  en try:  Exam ples  of  such  equ i pm ent  are  transformers  i n  f i xed  i nstal l at i ons  of  power plan ts  or  imm ed iate  
to  such  i nstal l at i ons.  

3.6  No-load  values  

3.6. 1   
no-load  input  
i npu t  of  the  transformer  when  connected  to  rated  supply vol tage  at  rated  supply 
frequency ,  wi th  no  l oad  on  the  ou tpu t  

3.6.2   
no-load  output  vol tage 
ou tpu t  vo l tage  when  the  transformer  i s  connected  to  rated  supply vol tage  at  rated  supply 
frequency ,  wi th  no  l oad  on  the  ou tpu t  

3.7  Insu lation  

3.7. 1   
basic  insu lat ion  
i nsu lat i on  of  l ive  parts  wh ich  provides  bas ic  protecti on   

Note  1  to  en try:  This  concept  does  not  appl y to  i nsu lat ion  used  exclusivel y for  functional  pu rposes ,  fo r 
exam ple  wi re  en am el .  

[SOU RCE:  I EC  60050-1 95: 1 998,  1 95-06-06,  m od i f ied  – “hazardous”  de leted  and  “ , for 
exam ple  wi re  enam el ”  added ]  

3.7. 1 . 1   
functional  i nsu lation   

i nsu lat i on  between  conductive  parts ,  necessary for  the  proper functi on ing  of  the  transform er 

Note  1  to  en try:  For transformers ,  proper fu nct i on al  i nsu l ati on  m ay have  i n fl u ence  on  the  safety.  Functional  
i nsu lation  i s  checked  by the  requ i rem ents  of  th i s  docum ent  bu t  add i t i onal  requ i rem ents  may exi s t  i n  I EC  61 558-2  
(al l  parts ) .  

[SOU RCE:  I EC  60050-1 95: 1 998,  1 95-02-41 ,  m od i f i ed  – “ transform er”  replaces  “equ ipm ent”  
and  “NOTE”  added]  

3.7.2   
supplementary insu lation  
i ndependent  i nsu lati on  o f  hazardous-l ive-parts  appl ied  i n  add i ti on  to  basic insu lation ,  for  
fau l t  protection  

Note  1  to  en try:  Fau l t  protect i on  m eans  i n  o rder  to  provi de  protecti on  agai nst  e l ectri c  shock i n  the  event  of  a  
basic  i nsu l ation  fai l u re.

[SOU RCE:  I EC  60050-1 95: 1 998,  1 95-06-07,  m od i f i ed  – “hazardous- l i ve-parts”  and  “NOTE”  
added]  

3.7.3   
double  insu lation  
i nsu lat i on  com pris i ng  both  basic insu lat ion  and  supplementary i nsu lation   

[SOU RCE:  I EC 60050-1 95: 1 998,  1 95-06-08]  
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3.7.4   
reinforced  insu lation  
i nsu lat i on  of  hazardous-l ive-parts ,  wh ich  provides  a degree  of  protecti on  against  e lectric  
shock equ ivalen t  to  double  insu lation  

Note  1  to  en try:  Rein forced  i nsu lati on  m ay com pri se  several  l ayers  wh i ch  cannot  be  tested  s i ng l y  as  bas i c  
i nsu lat i on  o r  supplem entary i nsu lat i on .  

[SOU RCE:  I EC 60050-1 95: 1 998,  1 95-06-09]  

3.7.5   
class  I  transformer 
transformer  i n  wh ich  protecti on  against  e lectric  shock does  not  re l y on  basic  insu lation
on l y,  bu t  wh ich  i ncl udes  an  add i t ional  safety precau tion  such  as  a  protecti ve  earth i ng  term inal  
for  the  connection  of  accessible  conductive  parts  to  the  f i xed  wi ring  of  the  i nstal lation  

Note  1  to  en try:  The  protect i ve  earth i ng  connecti on  prevents  that  accessible  conductive  parts  becom e l i ve  i n  the  
even t  of  a  basic  i nsu l ation  fai l u re.  

Note  2  to  en try:  Class  I  transformers  m ay have  parts  wi th  double  or  reinforced  i nsu lation .  

3.7.6   
class  I I  transformer 
transformer  i n  wh ich  protecti on  against  e lectric  shock does  not  re l y on  basic  insu lation
on l y,  bu t  i n  wh ich  add i ti onal  safety precau tions  such  as  double  i nsu lation  or  reinforced  
insu lation  are  provided ,  there  being  no  provis i on  for  protecti ve  earth i ng  or  re l iance  upon  
i nstal lati on  cond i t ions  

Note  1  to  en try:  A  class I I  transformer  m ay be  provi ded  wi th  m eans  for  m ain tai n i ng  the  con ti nu i ty  of  protect i ve  
earth i ng  ci rcu i ts ,  provi ded  that  such  m eans  are  i ns i de  the  transformer ,  and  are  i nsu lated  from  accessible  su rfaces  
accord i ng  to  the  requ i rem ents  of  class I I .  

Note  2  to  en try:  I n  certai n  cases,  i t  m ay be  necessary to  d i s t i ngu i sh  between  "al l  i nsu lated"  and  "m etal  encased"  
class  I I  transformers .  

Note  3  to  en try:  A  transformer  havi ng  a  du rable  and  subs tan t i al l y  con t i nuous  enclosu re  o f  i nsu lat i ng  m ateri al  
wh i ch  envel ops  al l  conducti ve  parts ,  wi th  the  excepti on  of  sm al l  conductive parts ,  such  as  nam eplates,  screws  
and  r i vets ,  wh i ch  are  i so lated  from  hazardous-l ive-parts  by  i nsu lat i on  at  l east  equ i valen t  to  reinforced  
i nsu lation ,  i s  cal l ed  an  al l  i nsu lated  class  I I  transformer .  

Note  4  to  en try:  A  transformer  havi ng  a  substan ti al l y  con t i nuous  m etal  enclosure ,  i n  wh i ch  double  i nsu lation  i s  
used  th rou ghou t,  except  for  th ose  parts  where  reinforced  i nsu lation  i s  u sed  because  the  appl i cat i on  of  double  
i nsu lation  i s  m an i fest l y  im pract i cable,  i s  cal l ed  a  m etal  encased  class  I I  transformer .  

Note  5  to  en try:  I f  a  transformer  wi th  double  i nsu lation  and/or reinforced  i nsu lati on  th rou ghou t  has  a  
protect i ve  earth i ng  term inal ,  i t  i s  deem ed  to  be  of  class I  construct i on .  

Note  6  to  en try:  A class I I transformer  m ay be  provi ded  wi th  functi onal  earth i ng  c i rcu i t .  

3.7.7   
class  I I I  transformer 
transformer  i n  wh ich  protection  against  e l ectric  shock re l i es  on  suppl y at  SELV,  and  i n  wh ich  
vo l tages  h i gher  than  those  of  SELV  are  not  generated  

Note  1  to  en try:  The  c lass i f i cat i on  I ,  I I  or  I I I  does  not  refer to  the  i nsu lat i on  system  between  i nput  wind ings  and  
output  wind ings .  

3.7.8   
clearance  
CL  
shortest  d is tance  i n  ai r  between  two  conductive parts

Note  1  to  en try:  For the  pu rpose  of  determ in i ng  a  clearance  to  accessible  parts ,  th e  access ible  su rface  of  an  
i nsu lat i ng  enclosu re  i s  to  be  considered  conducti ve  as  i f  i t  were  covered  by a  m etal  fo i l  wherever i t  can  be  touched  
by the  s tandard  test  f i nger (see  Fi gu re  4) .  
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[SOU RCE:  I EC 60664-1 :2007,  3 . 2,  m od i f i ed  – “NOTE”  added ]  

3.7.9   
creepage d istance  
CR  
shortest  d i s tance  ( through  ai r)  along  the  su rface  of  an  i nsu lati ng  m aterial  between  two  
conductive  parts

Note  1  to  en try:  For the  pu rpose  of  determ in i ng  a  creepage d i stance  from  transformer conductive parts  to  
accessibl e  parts ,  th e  accessible  su rface  of  an  i nsu lat i ng  enclosure  i s  to  be  considered  conducti ve  as  i f  i t  were  
covered  by a  m etal  fo i l  wh erever i t  can  be  touched  by the  s tandard  test  f i n ger (see  Fi gu re  4) .  

[SOU RCE:  I EC 60050-1 51 :2001 ,  1 51 - 1 5-50,  m od i fi ed  – “through  ai r”  and  “NOTE”  added]  

3.7. 1 0   
pol lu tion  
any add i t ion  of  fore ign  m atter,  so l i d ,  l i qu id ,  or  gaseous,  that  can  resu l t  i n  a  reducti on  of  
d ie lectric  streng th  or  su rface  resis ti vi ty of  the  i nsu lati on   

[SOU RCE:  I EC 60664-1 :2007,  3 . 1 1 ]  

3.7. 1 1   
micro-envi ronment  
imm ed iate  envi ronm en t o f  the  i nsu lat ion  wh ich  particu larl y i n f luences  the  d im ension ing  of  the  
creepage d istances  or  clearances

Note  1  to  en try:  The  micro-envi ronment  o f  the  creepage d istance  o r  clearance  and  not  the  envi ronm ent  of  the  
equ i pm ent  determ ines  the  effect  on  the  i nsu lati on .  The  micro-envi ronment  m i gh t  be  better o r  worse  than  the  
envi ronm ent  of  the  equ i pm ent.  I t  i ncl udes  al l  factors  i n f l uencing  the  i nsu l at i on ,  such  as  cl im ati c  and  
e l ectrom ag neti c  factors  and  g enerat i on  of  pol lu tion ,  etc.  

[SOU RCE:  I EC 60664-1 :2007,  3 . 1 2.2 ,  m od i f ied  – “or c learances”  and  “NOTE”  added]  

3.7. 1 2   
deg ree  of  pol lu t ion   
deg ree of  pol lu tion  i n  the  micro-environment  establ i shed  for the  purpose  of  evaluating  
clearances  and  creepage d istances

3.7. 1 2. 1   
pol lu tion  degree 1   
P1  
pol lu tion  degree in  wh ich  no  pol lu tion  or  on l y d ry,  non-conductive  pol lu tion  occurs  

Note  1  to  en try:  The  pol lu tion  has  no  i n fl uence.

3.7. 1 2.2   
pol lu tion  degree 2   
P2  
pol lu tion  degree in  wh ich  on ly non -conductive  pol lu tion  occurs,  except  that  occas ional l y a  
tem porary conductivi ty caused  by condensation  i s  to  be  expected  

Note  1  to  en try:  Transformers  havi ng  a  reasonably  t i gh t  enclosure  are  considered  to  have  pol lu tion  degree 2
(P2) ,  herm eti c  seal i ng  i s  not  requ i red .  

3.7. 1 2.3   
pol lu tion  degree 3   
P3  
pol lu tion  degree in  wh ich  conducti ve  pol lu tion  occurs ,  or  dry non-conducti ve  pol lu tion
occurs  wh ich  becom es  conductive  due  to  the  condensati on  wh ich  i s  to  be  expected  
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3.7. 1 3   
protective separation  
separati on  between  c i rcu i ts  by m eans  of  basic  and  supplem entary protection  (basic  
insu lation  p l us  supplementary insu lat ion  or  protective  screen ing )  or  by an  equ ivalen t  
protecti ve  provis i on  ( for  exam ple  reinforced  insu lat ion )  

[SOU RCE:  I EC 60050-1 95: 1 998,  1 95-06-1 9,  m odi f i ed  – “(e lectrical l y) ”  rem oved  and  def i n i t ion  
redrafted ]  

3.7. 1 4   
protective screening  
separati on  from  hazardous-l ive-parts  by m eans  of  an  i n terposed  conducti ve  screen ,  
connected  to  the  m eans  of  connection  for  an  external  protecti ve  earth i ng  conductor  

[SOU RCE:  I EC 60050-1 95: 1 998,  1 95-06-1 8,  m odi f i ed  – “(e lectrical l y) ”  rem oved  and  def i n i t ion  
redrafted ]  

3.7. 1 5   
ELV  
extra-low vol tage  
vol tage wh ich  does  not  exceed  50  V AC  or  1 20  V  ripple  free  DC between  conductors,  or  
between  an y conductor and  protecti ve  earth ing  

3.7. 1 6   
SELV  
safety extra  low vol tage 
ELV  i n  a  c i rcu i t  wh ich  i s  i solated  from  the  mains  suppl y by such  m eans  as  a safety i solat ing  
transformer

Note  1  to  en try:  Maxim um  vol tag e  l ower than  50  V  AC  or  1 20  V  ri pple -free  DC  m ay be  speci f i ed  i n  part i cu lar  
requ i rem ents,  especial l y  when  d i rect  con tact  wi th  l i ve  parts  i s  al l owed .  

Note  2  to  en try:  The  m axim u m  peak value  does  not  exceed  1 40  V  for a  n om inal  1 20  V  ri pple- free  DC  system  and  
70  V  for  a  nom inal  60  V  ri pple- free  DC system .  

3.7. 1 7   
SELV-ci rcu i t  
ELV  c i rcu i t  wi th  protective separation  f rom  other ci rcu i ts ,  and  wh ich  has  no  provis ions  for  
earth i ng  of  the  c i rcu i t  nor  of  the  exposed  conductive parts

3.7. 1 8   
PELV-ci rcu i t   
protective extra  low vol tage 
ELV  c i rcu i t  wi th  protective separation  from  other ci rcu i ts  and  wh ich ,  for  functional  reasons,  
m ay be  earthed  and/or the  exposed  conductive  parts  o f  wh ich  m ay be  earthed   

Note  1  to  en try:  PELV-ci rcu i ts  are  used  where  the  ci rcu i ts  are  earthed  and  SELV  i s  not  requ i red .  

3.7. 1 9   
FELV-ci rcu i t   
functional  extra low vol tage-ci rcu i t  
ELV  c i rcu i t  having  the  ELV  vo l tage  for functi onal  reasons  and  not  fu l f i l l i ng  the  requ i rem ents  
for  SELV  or  PELV 

3.7.20   
l ive  part  
conductor  or  conducti ve  part  i n tended  to  be  energ ised  i n  norm al  operation ,  i ncl ud ing  a  neu tral  
conductor,  bu t  by conven ti on  not  a  PEN  conductor  or  PEM  conductor or  PEL conductor  

Note  1  to  en try:  Th i s  concept  does  not  necessari l y  im pl y a  ri sk of  e l ectri c  shock.  
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Note  2  to  en try:  For defi n i t i ons  of  PEM  and  PEL see  I EC  60050-1 95: 1 998,  1 95-02- 1 3  and  1 95-02-1 4  

[SOU RCE:  I EC 60050-1 95: 1 998,  1 95-02-1 9,  m od i fi ed  – “NOTE 2”  added]

3.7.21   
hazardous-l ive-part  
l ive  part  wh ich ,  u nder certai n  cond i t ions,  can  g i ve  a  harm fu l  e l ectric  shock  

Note  1  to  en try:  I n  case  of  h i gh  vol tag e,  a  hazardous  vo l tag e  m ay be  presen t  on  the  su rface  of  so l i d  i nsu lati on .  I n  
such  a  case,  the  su rface  i s  cons idered  to  be  a  hazardous-l i ve-part

[SOU RCE:  I EC 60050-1 95: 1 998,  1 95-06-05,  m od i fi ed  – “NOTE”  added]  

3.8  Touch  current  and  protective  earth ing  conductor current  

3.8. 1   
touch  current  
electric  cu rrent  pass ing  th rough  a  hum an  body or  th rough  an  an im al  body when  i t  touches  one  
or m ore  access ible  parts  of  an  i nstal l at ion  or  of  equ ipm ent   

[SOU RCE:  I EC 60050-1 95: 1 998,  1 95-05-21 ]  

3.8.2   
protective earth ing  conductor current  
curren t  wh ich  f lows  i n  a  protecti ve  earth i ng  conductor  

Note  1  to  en try:  Th i s  cu rren t  m ay have  i n f l u ence  on  the  operat i on  of  RCDs  ( res i dual  cu rren t  protect i on  devi ces)  
connected  i n  the  sam e ci rcu i t .  

4 General  requi rements  

4.1  Transform ers  shal l  be  so  des igned  and  m anufactured  that  when  used,  i nstal led  and  
m ain tained  accord ing  to  the  m anu factu rer's  i nstructions ,  they cause  no  danger  wh ich  cou ld  
reasonabl y be  foreseen  to  persons  or  su rround ings,  even  i n  the  even t  of  care less  use  as  m ay 
occur  i n  norm al  service.  

In general,  compliance is checked by carrying out all the relevant tests.  

4.2  When  associated  transform ers  are  used  i n  an  appl iance  or equ ipm ent  for  wh ich  a 
re levant  appl iance  or  equ ipm en t s tandard  exists ,  they m ay be  tested  under  the  cond i t ions  
present  i n  the  appl i ance  or equ ipm ent  for  wh ich  they are  i n tended.  

If a transformer is tested under the conditions present in the appliance or equipment for 
which it is intended,  it shall comply with the following clauses or subclauses thereof of this 
document: 

1  – 2 – 3 – 4 – 5.1  – 5.2 – 5.3 – 5.4 – 5.5 – 5.6 – 5.7 – 7.1  – 7.2 – 7.5 – 7.6 – 7.8 – 8.2 – 8.11  
–14.1  – except for the requirements in Table 2 starting with the first: “external 
enclosures”. . . ,  14.2 – 14.3 – 15.1,  restricted to the first box of Table  5  – 18.1  – 18.2 – 
18.3 only between input an output circuits – 18.4 – 19.1  – 19.12 – 20.10 – 26.1  – 26.2 – 
26.3 – Annexes A,  G,  L,  M,  N,  P  

Other c lauses  shal l  be  taken  from  the  relevan t  product  s tandard .  I f  the  product  s tandard  does  
not  fu l l y cover  the  rem ain ing  c lauses,  the  correspond ing  m issi ng  clauses  of  th is  transformer
docum ent shal l  be  used  i nstead .  
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4.3  For other hazards  not  covered  by th is  docum ent  (e. g .  EMF,  functional  safety l i nked  to  
e lectric,  m agnetic  and  electrom agnetic  d is tu rbances,  etc. ) ,  the  m anu facturer  has  to  perform  a  
ri sk assessm ent.  

5 General  notes on  tests 

5.1  Tests  accord ing  to  th is  docum ent are:  

– type  tests  (defi ned  from  8. 1  up  to  C lause  28) ;  

– rou t ine  tests  (def ined  i n  Annex L) .  

Each sample transformer shall comply with all the relevant tests.  In order to reduce the 
testing time and allow for any tests which may be destructive,  the manufacturer may submit 
additional transformers  or parts of transformers,  provided that they are of the same 
materials and designs as the original transformer,  and that the results of the tests are the 
same as if carried out on an identical transformer.  Where the test for compliance is shown as 
being "by inspection",  this shall include any necessary handling.  

Unless otherwise specified,  the tests shall be carried out under steady-state conditions.  

Transformers  intended to be used with non-detachable  flexible cables or cords are tested 
with the flexible cable or cord connected to the transformer.  

5.2  Tests are carried out on specimens as delivered and installed as in normal use taking 
into account the manufacturer's installation instructions.  If it is not necessary to do the tests of 
14.3,  15.5,  16.4 and 26.2,  the number of specimens is one for all rated outputs.

If the tests of 14.3 need to be performed,  three additional specimens shall be used.  Three 
more specimens are required if the tests need to be repeated.  

If the tests of 15.5 need to be performed,  three additional specimens shall be used.  These 
specimens are used only for the tests of 15.5.  

If the tests of 16.4 need to be performed,  they are carried out on four additional specimens.  

If the tests of 26.2 need to be performed,  they are carried out on three additional specimens.  

For components tested under conditions prevailing in the transformer,  the number of 
specimens is that required by the relevant standard.  

For testing a series of transformers,  see Annex B.  

All specimens shall withstand all the relevant tests,  except as mentioned in 14.3.  

NOTE  1  For  associated  transformers ,  the  equ i pm ent  s tandard  can  prescri be  other num bers  of  specim ens  to  be  
tested .  

NOTE  2  I n  case  of  non- repl aceabl e  and  non -resettabl e  protecti ve  devi ces,  the  com pl i ance  i s  checked  on  a 
special l y  prepared  specim en .  

5.3  Tests are carried out in the order of the clauses and subclauses,  unless otherwise 
specified.

5.4  If the test results are not influenced by the temperature of the ambient air,  the ambient 
temperature is,  in general,  maintained at (20 ± 5) °C.  Otherwise and if,  however,  the 
temperature attained by any part is limited by a temperature-sensitive device,  or is influenced 
by the temperature at which a change of state occurs,  the ambient temperature is,  in case of 
doubt,  maintained at (23 ± 2)  °C or (ta ± 2) °C for transformers  with ta marking.
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The tests are carried out with the transformer,  or any movable part of it,  placed in the most 
unfavourable position that may occur in normal use.  

5.5  For AC,  test voltages are of substantially sinusoidal wave form,  and,  if not otherwise 
specified,  have a frequency of 50 Hz or 60 Hz.

5.6  Transformers  designed for more than one rated supply voltage,  for a rated supply 
voltage range  or for more than one rated supply frequency,  are tested,  unless otherwise 
specified in this document,  at the supply voltage or supply frequency that results in the most 
severe test conditions for the transformer.

5.7  As far as possible,  measurements are made with instruments which do not appreciably 
affect the values to be measured; if necessary,  corrections shall be made.

5.8  Unless otherwise specified,  transformers  intended to be used with external flexible 
cable or cords  are tested with a cord(s) (see 3.2.1) connected to the transformer.

5.9  If class I transformers  have accessible conductive parts which are not connected to a 
protective earthing terminal or protective earthing contact,  and are not separated from 
hazardous-live-parts  by an intermediate conductive part that is connected to a protective 
earthing terminal or protective earthing contact,  such parts are checked for compliance with 
the appropriate requirements specified for class II transformers  in this document.

5.1 0  A flush-type transformer is tested with an appropriate flush-mount box of insulating 
material.  This box is placed in an enclosure  as indicated in Figure 2,  made from plywood,  
with a thickness of 20 mm,  the inside painted dull black,  and the distance between the back of 
the mounting box and the rear wall of the enclosure  being 5 mm.

Figure 2  – Mounting  box for  flush -type transformer 

5. 1 1  Transformers for specific use for which there are no relevant appliance or equipment 
standards are tested as transformers  for general use,  their rating being considered as the 
power consumption and power factor of the appliance(s) or equipment for which they are 
designed.
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5.1 2  Void  

5.1 3  IP00 transformers  with unknown end application,  are tested without adding an 
enclosure.

For these transformers,  the requirements of Clause 9 are not applicable.  Furthermore,  the 
test in 27.2 is not performed as the result can be influenced by the enclosure  in the final 
application,  for example on the fixing point of the transformer fixed on plastic support.  For 
the fault condition test,  if applicable,  the product standard for the final product applies.  

5.1 4  IP00 transformers,  with known end application,  are mounted and tested in accordance 
with the manufacturer's instructions.

5.1 5  The tests in Clauses 18 and 26 are based on an elevation of 2 000 m above sea level.  
If tested in elevations in excess of 2 000 m above sea level,  Annex A of IEC 60664-1:2007 
applies.

6 Ratings  

Ratings  are  i nd icated  i n  the  re levant  part  of  I EC 61 558-2  for  d i fferen t  types  of  transformers.  

7 Classi fication  

7.1  Transform ers  are  c lass i f i ed  accord ing  to  the i r  protecti on  against  e l ectric  shock:  

– class  I  transformers;  

– class  I I  t ransformers;  

– class  I I I  t ransformers.  

NOTE  I ncorporated  transformers  are  not  c l ass i f i ed ;  the i r  degree  of  protecti on  against  e l ectri c  shock i s  
determ ined  by the  way i n  wh i ch  the  transformer  i s  i ncorporated .  

7.2  Transform ers  are  c lass i f i ed  accord ing  to  the  short-ci rcu i t  characterist ic  or  protection  
against  abnorm al  use:  

– inherently short-ci rcu i t  proof transformers;  

– non-inherently short-ci rcu i t  proof  transformers;  

– non-short-ci rcu i t  proof  transformers;  

– fai l -safe transformers.  

7.3  Transform ers  are  c lass i f ied  accord ing  to  the  degree  of  protecti on  ensured  by the  
enclosure  and  defi ned  i n  accordance  wi th  I EC  60529  ( I P  code)  except  I P1 X.  

NOTE  For fu rther i n form ati on  see  Annex Q.  

7.4  Transform ers  are  c lass i f i ed  accord ing  to  the i r  m obi l i ty:  

– stationary transformers;  

– fixed  transformers;  

– portable  transformers;  

– hand-held  transformers.  

7.5  Transform ers  are  c lass i f i ed  accord ing  to  the i r  du ty type:  

– continuous  duty;  

– short-t ime duty cycle;  
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