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i i

PREFACE 

This Standard was prepared by the Standards Australia Committee EL-027,  Power Electronics .  

The obj ective  of this  Standard is  to  provide  designers,  manufacturers  and purchasers  with 

generic  requirements  for electronic  power equipment.  This  Standard applies  where  there is  no 

product specific  Standard available.  

This  Standard is  identical  with,  and has been reproduced from IEC 621 03 ,  Ed.1 .0  (2003 ),  

Electronic equipment for use in  power installations.  

Informative  notes have  been added in Clauses  5 .2.1 1 .1  and 9.2.  

As this  Standard is  reproduced from an International Standard,  the following applies:  

(a)  Its  number does  not appear on each page  of text and its  identity is  shown only on the 

cover and title  page.  

(b)  In the  source text ‘ IEC 621 03 ’  should read ‘AS  621 03 ’ .  

(c)  A full  point should be substituted for a comma when referring to  a decimal  marker.  

(d)  Any French text on figures  should be ignored.  

The  terms ‘ normative’  and ‘ informative’  are  used to  define  the  application of the  annex to 

which they apply.  A normative  annex is  an integral  part of a standard,  whereas  an informative 

annex is  only for information and guidance.  
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i v

INTRODUCTION  

As the  ti tle  i nd icates  th is  I n ternational  Standard  appl ies  where  e lectron ic equ ipmen t (EE)  is  to  
be  i nstal led  or i s  used  in  power i nstal lations.  The term  electron ic equ ipment denotes  
equ ipment wh ich  may contain  i n formation  technology equ ipmen t as  wel l  as  power electron ic  
equ ipment and  non-electron ic components.  E lectron ic equ ipmen t may be  designed  and  used  
as  stand-alone-equ ipment or as  sub-assembl ies  bu i l t as  cubicles,  p lug-in -un i ts  or assembled  
prin ted  ci rcu i t boards.  However the  EMC requ irements  are  always  to  be  fu l fi l led  on  the  
apparatus  or system  level .  

The  term  power instal lation  as  used  in  th is  standard  denotes  an  i nstal lation  wi th  assembled  
e lectrical  and  e lectron ic equ ipment i n  a  g iven  l ocation  and  designed  for coord inated  operation  
and  connected  to  an  e lectrici ty  suppl y system.  Al though  the  use  of the  i nstal lation  i s  not 
specified  i t  i s  expected  that the  main  purpose wi l l  be  con trol l i ng ,  regu lati ng  and  converting  
e lectrical  energy.  I n  a l l  cases  i n  th is  standard  a  power i nstal lation  i s  i n teracting  wi th  the  
e lectrici ty  supply  system,  e i ther d i rectl y  e . g .  by means  of con trol ,  regu lati ng  and  protection  
system,  or i nd i rectl y  e . g .  by  means  of measurements  l ead ing  to  i n tervention  by personnel .  
However,  power i nstal lation  as  used  i n  other standards  may have other defin i ti ons.  

Th is  standard  main l y  appl ies  where  e lectron ic  equ ipment i s  i n tegrated  in to  or is  used  i n  power 
i nstal lations.  As  the  standard  is  a lso  concerned  wi th  the  design  and  testing  of e lectron ic 
equ ipment,  the  appropriate  clauses  wi th in  i t  appl y i n  cases where  no  other appl icable  
specifications  exist in  i nd ividual  product standards.  

Beyond  that the  main  i n ten tion  of the  standard  is  to  stipu late  m in imum  requ irements  for the  
design  and  manufacture  of e lectron ic equ ipment,  for protection  against e lectric shock,  for 
testing  and  for the  in tegration  in to  systems for power instal lations.  Righ t from  the  beg inn ing  
and  reflecting  the  experiences  of the  experts  i t seems necessary  to  use  m in imum  
requ irements  in  order to  ach ieve  a  certain  techn ical  l evel  wi th  respect to  safety and  rel iabi l i ty.  
Th is  i s  especial l y  true  where  electron ic equ ipment i s  assembled  in to  power i nstal lations.  

I n  a l l  cases  where  more  severe  requ iremen ts  are  defined  i n  i n d ividual  product standards  or 
purchasing  speci fications  they shal l  take precedence over the  requ i rements  of th is  standard .  
Th is  may be  true  for special  safety re lated  appl ications  of e lectron ic equ ipment or appl ications  
under specia l  envi ronmental  cond i tions.  

I n  the  other cases  where  a  product standard  does  not meet the  m in imum  requ irements  of th is  
standard  and  therefore  preven ts  the  d i rect use  of e lectron ic equ ipment designed  and  
manufactured  fu l fi l l i ng  the  requ irements  of those product standards  add i tional  means  have to  
be  considered  i n  power i nstal lations.  One possibi l i ty  is  to  i n fluence  the  envi ronmental  
cond i tions  i n  wh ich  the  e lectron ic equ ipment is  operating  so  that they are  compatible  wi th  the  
requ i rements  of th is  standard .  Th is  can  be  done  by specia l  casing  or means of fi l tering  for 
example.  The  other possibi l i ty  i s  to  improve  the  e lectron ic  equ ipment so  that i t  meets  the  
requ i rements  of th is  standard .  
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1

STANDARDS AUSTRALIA 

 

Austral ian  Standard  

Electronic  equipment for use in  power instal lations  

 

1  Scope 

Th is  I n ternational  Standard  appl ies  to  the  use  of e lectron ic equ ipmen t (EE)  i n  power 
i nstal lations  where  a  u n i form  techn ical  level  wi th  respect to  of safety and  rel iabi l i ty  i s  
necessary requ i red .  Th is  standard  also  appl ies  to  EE  wh ich  are  not covered  by a  specific  
product standard .   

Th is  standard  defines  the  m in imum  requ i rements  for the  design  and  manufacture  of EE  
connected  to  l ow-vol tage  (not exceed ing  1  000  V a. c.  or 1  500  V d . c. )  mains  suppl ies,  for 
protection  against e lectric shock,  for testing  and  i ts  i n tegration  in to  systems for power 
i nstal lations.   

Th is  standard  does  not cover the  fol lowing  appl ications:  Electrical  accessories  and  electrical  
appl iances for household  and  s im i lar purposes,  med ical  equ ipment,  e lectric rai lway  
equ ipment,  data  processing  wi thou t control  on  systems and  processes,  publ ic and  private  
non-industria l  te lecommun ication  and  rad io  commun ication  equ ipment and  networks,  
protection  relays,  residual -curren t-operated  protective  devices,  un in terruptible  power 
suppl ies,  l i gh ting  equ ipment and  publ ic charg ing  equ ipment for e lectrical  veh icles.  

2 Normative references  

The fol lowing  referenced  documents  are  i n d ispensable  for the  appl ication  of th is  document.  
For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For undated  references,  the  l atest ed i tion  
of the  referenced  document ( i nclud ing  any amendments)  appl ies.  

References  to  i n ternational  standards  that are  struck th rough  i n  th is  clause are  replaced  by  
references to  Austral ian  or Austral ian /New Zealand  Standards  that are  l isted  immed iatel y  
thereafter and  identi fied  by shad ing .  Any Austral ian  or Austral ian /New Zealand  Standard  that 
i s  i den tical  to  the  I n ternational  Standard  i t replaces  is  i denti fied  as  such .  

I EC  60050-1 51 ,  International Electrotechnical Vocabulary (IEV)  – Part 151 :  Electrical and 
magnetic devices 

AS 1 852 . 1 51 ,  International electrotechnical vocabulary,  Part 1 51 :  Electric and magnetic 
devices  ( i den tical  to  I EC  60050-1 51 )  

I EC  60050-1 61 ,  International Electrotechnical Vocabulary (IEV)  – Chapter 161 :  Electro-
magnetic compatibility 

I EC  60050-1 95,  International Electrotechnical Vocabulary – Part 195:  Earthing and protection  
against electric shock  

I EC  60050-826,  International Electrotechnical Vocabulary (IEV)  – Chapter 826:  Electrical 
installations of buildings 

AS 1 852 . 826,  International electrotechnical vocabulary,  Part 826:  Electrical installations of 
buildings  ( i den tical  to  I EC  60050-826)  
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I EC  60060-1 : 1 989,  High  voltage test techniques – Part 1 :  General definitions and test 
requirements 

AS 1 931 . 1 ,  High-voltage test techniques,  Part 1 :  General definitions and test requirements  
( i den tical  to  I EC  60060-1 )  

I EC  60068-2-2 : 1 974,  Basic environmental testing procedures – Part 2:  Tests – Test B:  Dry 
heat 
Amendment 1  ( 1 993)   
Amendment 2  ( 1 994)  

AS  60068. 2 . 2 ,  Environmental testing,  Part 2 . 2 :  Tests—Test B:  Dry heat ( i dentical  to  
I EC  60068-2-2  and  i ts  amendments)  

I EC  60068-2-3 : 1 969,  Basic environmental testing procedures – Part 2:  Tests – Test Ca:  Damp 
heat,  steady state  

AS 60068. 2 . 78,  Environmental testing,  Part 2 . 78  Tests -  Test Cab:  Damp heat,  steady state  

I EC  60068-2-6 : 1 995,  Environmental testing – Part 2:  Tests – Test Fc:  Vibration  (sinusoidal)  

AS 60068. 2 . 6 ,  Environmental testing,  Part 2 . 6 :  Tests—Test Fc:  Vibration  (sinusoidal)  

( i den tical  to  I EC  60068-2-6)  

I EC  60068-2-31 : 1 969,  Basic environmental testing procedures – Part 2:  Tests – Test Ec:  Drop 
and topple,  primarily for equipment-type specimens  

Amendment 1  ( 1 982)  

AS  60068. 2 . 31 ,  Environmental testing,  Part 2 . 31 :  Tests—Test Ec:  Drop and topple,  primarily 
for equipment-type specimens ( identical  to  I EC  60068-2-31  and  i ts  amendment)  

I EC  60068-3-4: 2001 ,  Environmental testing – Part 3-4:  Supporting documentation and 
guidance – Damp heat tests  

AS 60068. 3. 4,  Environmental testing,  Part 3 . 4 :  Supporting documentation and guidance—
Damp heat tests ( i den tical  to  I EC  60068-3-4)  

I EC  60071 -1 : 1 993,  Insulation  co-ordination – Part 1 :  Terms,  definitions,  principle and rules 

AS 1 824 . 1 ,  Insulation  coordination,  Part 1 :  Definitions,  principles and rules  

I EC  60071 -2 : 1 996,  Insulation  co-ordination – Part 2:  Application guide 

I EC  601 1 2 : 1 979 ,  Method for determining the comparative and the proof tracking indices of 
solid insulation materials under moist conditions 

AS/NZS 601 1 2 ,  Method for the determination of the proof and the comparative tracking 
indices of solid insulating materials  
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I EC  601 46-1 -1 : 1 991 ,  Semiconductor  – General requirements and line-commutated  – Part 1 -
1 :  Specifications of basic requirements 

AS 601 46. 1 . 1 ,  Semiconductor converters,  Part 1 . 1 :  General requirements and line  
commutated converters—Specifications of basic requirements  ( i den tical  to  
I EC  601 46-1 -1 : 1 991 )  

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

I EC  60269-1 : 1 998,  Low-voltage fuses – Part 1 :  General requirements 

AS/NZS 60269. 1 ,  Low-voltage fuses,  Part 1 :  General requirements  ( i dentical  to  I EC  60269-1 )  

I EC  60297-1 : 1 986,  Dimensions and mechanical structures of the 482, 6 mm (19 in)  series – 
Part 1 :  Panels and racks 

I EC  60352-1 : 1 997,  Solderless connections – Part 1 :  Wrapped connections – General require-
ments,  test methods and practical guidance 

I EC  60352-2 : 1 990,  Solderless connections – Part 2:  Solderless crimped connections – 
General requirements,  test methods and practical guidance  

AS/NZS 4437 ,  Solderless crimped connections—General requirements,  test methods and 
practical guidance  

I EC  60364-1 : 2001 ,  Electrical installations of buildings – Part 1 :  Fundamental  principles,  
assessment of general characteristics,  definitions 

I EC  60364-4-41 : 2001 ,  Electrical installations of buildings – Part 4-41 :  Protection for safety – 
Protection against electric shock 

AS/NZS 3000  (C lause 1 . 7) ,  Electrical installations (known as the Australian/New Zealand 
Wiring Rules)  

I EC  60364-4-43: 2001 ,  Electrical installations of buildings – Part 4-43:  Protection for safety – 
Protection against overcurrent  

AS/NZS 3000  (Section  2 ) ,  Electrical installations (known as the Australian/New Zealand 
Wiring Rules)  

I EC  60364-5-52 : 2001 ,  Electrical installations of buildings – Part 5-52:  Selection and erection  
of electrical equipment – Wiring systems  

AS/NZS 31 08 ,  Approval and test specification—Particular requirements for isolating 
transformers and safety isolating transformers  

I EC  60364-5-54: 1 980,  Electrical installation of buildings – Part 5:  Selection and erection of 
electrical equipment – Chapter 54:  Earthing arrangements and protective conductors   
Amendment 1  (1982)  

AS/NZS 3000  (Section  5) ,  Electrical installations (known as the Australian/New Zealand 
Wiring Rules)  
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I EC  60364-6-61 : 2001 ,  Electrical installations of buildings – Part 6-61 :  Verification – Initial 
verification  

AS/NZS 3000  (Section  6) ,  Electrical installations (known as the Australian/New Zealand 
Wiring Rules)  

I EC  6041 7-1 : 2001 ,  Graphical symbols for use on  equipment – Part 1 :  Overview and 
application 

AS 6041 7. 1 ,  Graphical symbols for use on equipment,  Part : 1 :  Overview and application  
( i den tical  to  I EC  6041 7-1 )  

I EC  60529: 1 989 ,  Degrees of protection  provided by enclosures (IP-Code)  

AS 60529,  Degrees of protection provided by enclosures (IP Code)  ( i den tical  to  I EC  60529)  

I EC  60654-3: 1 983,  Operating conditions for industrial-process measurement and control 
equipment – Part 3:  Mechanical influences  

I EC  60664-1 : 1 992,  Insulation co-ordination for equipment within  low-voltage systems – Part 1 :  
Principles,  requirements and tests  

Amendment 1  (2000)  

I EC  60664-3: 1 992,  Insulation co-ordination for equipment within  low-voltage systems – Part 3:  
Use of coatings to achieve insulation co-ordination  of printed board assemblies 

I EC  60721 -3-1 : 1 997,  Classification of environmental conditions – Part 3:  Classification of 
groups of environmental parameters and their severities – Section 1 :  Storage 

I EC  60721 -3-2 : 1 997,  Classification of environmental conditions – Part 3:  Classification of 
groups of environmental parameters and their severities – Section 2:  Transportation 

I EC  60721 -3-3 : 1 994,  Classification of environmental conditions – Part 3:  Classification of 
groups of environmental parameters and their severities – Section 3:  Stationary use at 
weather protected locations 

I EC  60721 -3-4 : 1 995,  Classification of environmental conditions – Part 3:  Classification of 
groups of environmental parameters and their severities – Section 4:  Stationary use at non-
weather protected locations 

I EC  60747  (a l l  parts) ,  Semiconductor devices – Discrete devices 

I EC  60748  (a l l  parts) ,  Semiconductor devices – Integrated circuits 

I EC  60755: 1 983 ,  General requirements for residual current operated protective devices  
Amendment 1  ( 1 988)   
Amendment 2  ( 1 992)  

I EC  60990: 1 999 ,  Methods of measurement of touch current and protective conductor current 

AS/NZS 60990,  Methods of measurement of touch  current and protective conductor current  
( i den tical  to  I EC  60990)  

I EC  61 000-2-1 : 1 990,  Electromagnetic compatibility (EMC)  – Part 2:  Environment – Section 1 :  
Description of the environment – Electromagnetic environment for low-frequency conducted 
disturbances and signalling in  public power supply systems 

I EC  61 000-6-1 : 1 997,  Electromagnetic compatibility (EMC)  – Part 6:  Generic standards –  
Section  1 :  Immunity for residential,  commercial and light industrial environments  
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AS/NZS 61 000. 6 . 1 ,  Electromagnetic compatibility (EMC)  Part 6 . 1 :  Generic standards—
Immunity for residential,  commercial  ( identical  to  I EC  61 000-6-1 )  

I EC  61 000-6-2 : 1 999,  Electromagnetic compatibility (EMC)  – Part 6-2:  Generic standards – 
Immunity for industrial environments 

AS/NZS 61 000. 6 . 2 ,  Electromagnetic compatibility (EMC,  Part 6 . 2 :  General standards—
Immunity for industrial environments  ( i den tical  to  I EC  61 000-6-2)  

I EC  61 000-6-3 : 1 996,  Electromagnetic compatibility (EMC)  – Part 6:  Generic standards –  
Section  3:  Emission  standard for residential,  commercial and light industrial environments 

AS/NZS 4251 . 1 ,  Electromagnetic compatibility (EMC,  Part 1 :  Generic emission standard—
Residential,  commercial and light industry ( i dentical  to  C I SPR 61 000-6-3)  

I EC  61 000-6-4 : 1 997,  Electromagnetic compatibility (EMC)  – Part 6:  Generic standards –  
Section  4:  Emission  standard for industrial environments 

AS/NZS 4251 . 2 ,  Electromagnetic compatibility (EMC) ,  Part 2 :  Generic emission standard—
Industrial environments  ( i den tical  to  I EC  61 000-6-4)  

I EC  61 008-1 : 1 996,  Residual current operated circuit-breakers without integral overcurrent 
protection  for household and similar uses (RCCB's)  – Part 1 :  General rules 

AS/NZS 61 008. 1 ,  Residual current operated circuit-breakers without integral overcurrent 
protection for household and similar uses (RCCBs)  Part 1 :  General rules (IEC 61008-1  
Ed.  2. 1  (2002)  MOD)  

I EC  61 1 36-1 : 1 992 ,  Semiconductor power converters – Adjustable speed electric drive  
systems – General requirements – Part 1 :  Rating specifications,  particularly for d. c.  motor 
drives 

I EC  61 1 40: 2001 ,  Protection against electric shock – Common aspects for installation and 
equipment 

I EC  61 1 80-1 : 1 992,  High-voltage test techniques for low-voltage equipment – Part 1 :  
Definitions,  test and procedure requirements 

AS 4362 . 1 ,  High-voltage test techniques for low-voltage equipment,  Part 1 :  Definitions,  test 
and procedure requirements  ( identical  to  I EC  61 1 80-1 )  

I EC  61 201 : 1 992 ,  Extra-low voltage (ELV)  – Limit values 

I EC  Gu ide  1 06 : 1 996,  Guide for specifying environmental conditions for equipment 
performance rating 

I SO  9000  (al l  parts) ,  Quality management systems 

AS/NZS I SO  9000  (al l  parts) ,  Quality management systems—Fundamentals and vocabulary 

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol lowing  terms and  defin i ti ons  apply.  

3.1  
ad jacent ci rcu its  
electric ci rcu i ts  wh ich  are  separated  from  the  considered  ci rcu i t by  the  necessary basic or 
double/rein forced  i nsu lation  
NOTE  Ci rcu i ts  wh ich  are  separated  by far more  th an  double  or re i n forced  i nsu lati on  are  not  cons idered  to  be  
ad j acen t.  
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3.2  
ambient air temperature  
temperature  measured  at hal f the  d istance  from  any neighbouring  equ ipment,  bu t not more  
than  300  mm  d istance from  the  enclosure,  at m idd le  heigh t of the  equ ipment,  protected  from  
d i rect heat rad iation  from  the  equ ipment  

[ I EC  601 46-1 -1 ]  

3.3  
apparatus  
a fin ished  product wi th  an  i n tri nsic function  in tended  for the  final  user and  in tended  to  be  
p laced  on  the  market or pu t i n to  service  as  a  s ing le  commercial  un i t 

3.4 
basic  insu lation  
i nsu lation  appl ied  to  hazardous-l i ve  parts  to  provide  basic protection  against e lectric shock 
under fau l t-free  cond i tions   

[ I EC  61 1 40,  mod ified ]  

3.5  
(electrical )  c ircu it 
curren t paths  of componen ts  or assembl ies,  conductors,  term inals  and  i tems of equ ipment  
l ocated  wi th in  the  EE  and  connected  to  each  other by e lectrical l y  conducting  connections  

N OTE  1  I f e l ectri ca l  system s are  con d u cti ve l y con n ecte d  vi a  e arth  o n l y,  th en  th e y a re  reg a rd ed  as  sepa rate  
ci rcu i ts .  

N OTE  2  Th e  cl au se  "con d u cti ve l y co n n ecte d "  m ean s  th e  d i rect  e l ectri ca l  con n ecti on  a n d  th e  con n ecti o n  vi a  
com pon en ts  su ch  as  resi stors ,  capaci tors,  ch oke-coi l s ,  se m i con d u ctor d e vi ces,  s wi tch e s  an d  fu ses,  b u t  n ot,  
h o wever,  co u pl i n g  b y m ean s  of tran sfo rm ers  or o pto-el ectron i c d evi ces  o r s i m i l ar.  

N OTE  3  A protecti vel y se pa ra ted  ci rcu i t  of E E  h as  p rotecti ve  separati o n  from  a l l  ad j acen t  ci rcu i ts .  

3.6  
closed  electrical  operating  area 
room  or l ocation  wh ich  is  exclusivel y  used  as  an  enclosure  for operation  of e lectrical  
i nstal lations  and  is  kept l ocked ;  the  l ock is  on l y  opened  by au thorized  persons,  and  access  
wh i lst energ ised  is  a l l owed  on l y  to  ski l led  persons  

N OTE  To  th ese  l ocati on s  b el on g  for e xam pl e  cl osed  swi tch  p l an ts,  d i stri bu ti o n  p l a n ts ,  swi tch g e ar ce l l s ,  
tran sfo rm er ce l l s ,  d i stri b u ti o n  system s  i n  m eta l -sh e et  en cl osu res  or i n  o th e r cl osed  i n sta l l ati o n s.  

3.7  
(electromagnetic)  compatibi l i ty  
abi l i ty  of an  equ ipment or system  to  function  sati sfactori l y  i n  i ts  e lectromagnetic environmen t 
wi thou t in troducing  in tolerable  e lectromagnetic d isturbance to  an yth ing  i n  that envi ronment  

[ I EV 1 61 -01 -07]  

3.8  
(electromagnetic)  compatibi l i ty  level  
the  speci fied  e lectromagnetic  d isturbance  level  expected  to  be  impressed  on  a  device,  
equ ipment or system  operated  i n  particu lar cond i tions   

[ I EV 1 61 -03-1 0 ]  

N OTE  I n  practi ce,  th e  e l ectro m ag n eti c com pati b i l i ty  l e ve l  i s  n ot  an  a bsol u te  m axi m u m ,  bu t  m ay be  e xce ed ed  b y a  
sm al l  proba bi l i ty.  

3.9  
component 
i tem  used  i n  the  composi tion  of a  device  or apparatus  and  wi thou t i n trinsic function  for the  
final  user 
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3.1 0  
considered  circu it 
electrical  ci rcu i t wh ich  is  under consideration  concern ing  i ts  d ie lectric tests  or i ts  i nsu lation  to  
accessible  surfaces or to  ad jacent ci rcu i ts  

3.1 1  
control  (action)  
manual  or au tomatic con trol  of processes 

N OTE  I t  wo u l d  ap pl y to  E E  i n  wh i ch  con tro l  acti o n  i s  i n corp orated  wi th i n  su pe rvi sory co n trol  a n d  d ata  acq u i s i ti o n  
system s  an d  oth er process  con trol  system s.  

3.1 2  
cool ing  med ium 
l iq u id  (for example  water)  or gas  (for example  a i r)  wh ich  removes  heat from  the  equ ipment 

3.1 3  
cool ing  med ium  temperature  for a ir or gas  cool ing  
average temperature  measured  ou tside  the  equ ipment at poin ts  50  mm  from  the  i n let to  the  
equ ipment 

3.1 4 
cool ing  med ium  temperature  for l iqu id  cool ing  
temperature  measured  i n  the  l i qu id  pipe  1 00  mm  upstream  from  the  l i qu id  i n let 

3.1 5  
decisive voltage 
vol tage,  taking  i n to  accoun t non-sinusoidal  waveforms (see  5 . 2 . 1 3) ,  defin ing  the  borderl i nes  
to  be  used  between  extra-low-vol tage,  l ow vol tage and  h igh  vol tage 

N OTE  Th ese  b ord e rl i n es  are  u sed  to  d eterm i n e  th e  re q u i rem en ts  of protecti ve  e arth i n g  wh e n  d esi g n i n g  
cl earan ces  an d  cre ep ag e  d i sta n ces  for th e  arra n g em en t of p rotecti ve  m easu res.  

3.1 6  
device 
combination  of componen ts  having  a  g iven  function ,  forming  a  part or a  p iece of an  
equ ipment,  apparatus  or system  

N OTE  1  For e xam pl e,  th e rm ostat,  re l a y,  pu sh  bu tto n s,  swi tch  or co n tactor.  

N OTE  2  Th e  te rm s  "com pon e n t"  an d  " d e vi ce"  a re  u s ed  s i d e  by s i d e  i n  th i s  stan d ard .  

3.1 7  
d irect contact 
con tact of persons  or l i vestock wi th  l i ve  parts   

[ I EV 826-03-05]  

3.1 8  
(electromagnetic)  d isturbance 
electromagnetic phenomenon  wh ich  may degrade  the  performance of a  device,  equ ipment or 
system,  or adversel y affect l i ving  or i nert matter  

[ I EV 1 61 -01 -05]  

N OTE  An  e l ectrom ag n eti c d i stu rba n ce  m ay be  a n  e l ectrom ag n eti c n oi se,  a n  u n wan ted  s i g n al  o r a  ch a n g e  i n  th e  
pro pa g ati o n  m ed i u m  i tse l f.  

3.1 9  
double  insu lation  
i nsu lation  compris ing  both  basic  insu lation  and  supplemen tary i nsu lation   

[ I EV 1 95-06-08]  

N OTE  Basi c an d  su ppl em en tary i n su l ati on  are  sepa rate ,  each  d esi g n e d  for bas i c protecti on  ag ai n st  e l ectri c 
sh ock.  
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3.20  
electrical  equ ipment 
i tem  used  for such  purposes as  generation ,  conversion ,  transmission ,  d istribu tion  or u ti l i zation  
of e lectrical  energy,  such  as  mach ines,  transformers,  apparatus,  measuring  i nstruments,  
protective  devices,  equ ipment for wiri ng  systems,  appl iances   

[ I EV 826-07-01 ]  

N OTE  Th i s  i n cl u d es  su b -as sem bl i es,  eq u i pm en t (su ch  a s  assem bl ed  pri n ted  ci rcu i t  boa rd s,  p l u g -i n  u n i ts ,  
cu bi cl es)  a n d  i n stal l ati on s  as  d efi n e d  i n  th e  con tract.   

3.21  
electrici ty  supply  system 
d istribu tion  system  through  wh ich  various  electrici ty  users  are  fed  from  one  or more  e lectrici ty  
producers  

N OTE  Th e  u se rs  m ay b e  i n d ep en d en t  of each  oth er,  th ei r  n u m be r a n d  type  are  va ri ou s  a n d  th e y m ay  b e  
con n ecte d  or d i scon n ected  a rb i trari l y.  

3.22  
electronic  equ ipment 
EE  
electrical  equ ipment the  main  function  of wh ich  is  performed  by the  use  of components  us ing  
e lectron  or ion  conduction  i n  semiconductors,  i n  vacuum  or i n  gases  

N OTE  1  E l ectro n i c e q u i pm en t  con ta i n s  d ata  processi n g  eq u i pm en t  an d /or p o wer e l ectron i c eq u i pm en t accord i n g  
to  i ts  m ai n  fu n cti on .  I t  m ay con tai n  n on -e l ectron i c com pon en ts  or eq u i pm en t.  

N OTE  2   Th i s  i n cl u d es  su b-a ssem bl i es  an d  e q u i pm en t,  su ch  as  assem bl ed  p ri n ted  ci rcu i t  boa rd s,  p l u g -i n  u n i ts ,  
cu bi cl es.  

3.23  
extra  low voltage  
ELV 
vol tage  not exceed ing  a  l im i t wh ich  is  general l y  accepted  to  be  50  V a . c.  and  1 20  V d . c.  
(ripple  free)  

3.24 
(electromagnetic)  emission  
phenomenon  by wh ich  e lectromagnetic energy emanates  from  a  source  

[ I EV 1 61 -01 -08]  

3.25 
(electromagnetic)  emission  level  (of a  d isturbing  source)  
l evel  of a  g i ven  e lectromagnetic d istu rbance  em itted  from  a  particu lar device,  equ ipment or 
system,  measured  i n  a  speci fied  way  

[ I EV 1 61 -03-1 1 ]  

3.26  
equ ipotential  bond ing  
electrical  connection  pu tting  various  exposed  conductive  parts  and  extraneous  conductive  
parts  at a  substan tial l y  equal  potential   

[ I EV 826-04-09]  

3.27  
exposed  conductive  part 
conductive  part of e lectrical  equ ipment,  wh ich  can  be  touched  and  wh ich  i s  not normal l y  l i ve,  
bu t wh ich  may become l i ve  under fau l t cond i tions   

[ I EV 826-03-02 ]  
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3.28  
extraneous  conductive part 
conductive  part not forming  part of the  e lectrical  i nstal lation  and  l i able  to  i n troduce a  potential ,  
general l y  the  earth  poten tial   

[ I EV 826-03-03]  

3.29  
FELV-system (functional  extra  low voltage)  
electrical  system  i n  wh ich  

– the  vol tage  cannot exceed  ELV,  and  

– the  safety requ i rements  for SELV or PELV systems are  not satisfied  

3.30  
forced  ci rcu lation  of the  cool ing  medium or the  heat transfer agent (forced  cool ing)  
method  of ci rcu lati ng  the  cool ing  med ium  or heat transfer agent by means  of b lower(s) ,  fan (s)  
or pump(s)  

3.31  
functional  earth ing  
earth ing  of a  poin t i n  an  equ ipment or i n  a  system  wh ich  is  necessary for a  purpose other than  
safety 

3.32  
functional  insu lation  
i nsu lation  between  conductive  parts  wh ich  is  necessary on l y for the  proper function ing  of the  
equ ipment  

[ I EC  60664-1 ]  

3.33  
heat transfer agent 
l iq u id  (for example  water)  or gas  (for example  a i r)  wi th in  the  equ ipmen t to  transfer the  heat 
from  i ts  source  to  a  heat exchanger from  where  the  heat is  removed  by the  cool i ng  med ium  

3.34 
(electromagnetic)  immunity  (to  a  d isturbance)  
abi l i ty  of a  device,  equ ipment or system  to  perform  wi thout degradation  i n  the  presence of an  
e lectromagnetic  d istu rbance   

[ I EV 1 61 -01 -20]  

3.35 
(electromagnetic)  immunity  level  
maximum  level  of a  g iven  e lectromagnetic d isturbance,  i nciden t i n  a  speci fied  way on  a  
particu lar device,  equ ipmen t or system,  for wh ich  i t remains  capable  of operating  at a  requ i red  
degree  of performance 

[ I EV 1 61 -03-1 4 ,  mod ified ]  

3.36  
(electromagnetic)  immunity  marg in  
the  d i fference  between  the  immun i ty  l im i t of a  device,  equ ipment or system  and  the  e lectro-
magnetic compatib i l i ty  l evel   

[ I EV 1 61 -03-1 6]  
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3.37  
ind i rect contact 
con tact of persons  or l i vestock wi th  exposed  conductive  parts  wh ich  have  become l i ve  under 
fau l t  cond i tions   

[ I EV 826-03-06]  

3.38  
ind i rect cool ing  
method  of cool i ng  i n  wh ich  the  heat transfer agen t is  used  to  transfer heat from  the  part to  be  
cooled  to  the  cool i ng  med ium  

3.39  
instal lation  
several  combined  i tems of apparatus  or systems pu t together at a  g i ven  p lace to  fu l fi l  a  
specific objective  bu t not i n tended  to  be  p laced  on  the  market as  a  s ing le  functional  u n i t 

3.40  
(electromagnetic)  in terference 
degradation  of the  performance of an  equ ipment,  transmission  channel  or system  caused  by 
an  electromagnetic  d isturbance   

[ I EV 1 61 -01 -06]  

3.41  
leakage  current  ( in  an  instal lation)  
curren t wh ich ,  i n  the  absence  of a  fau l t,  fl ows  to  earth  or to  extraneous conductive  parts  i n  a  
ci rcu i t  

[ I EV 826-03-08]  

NOTE  Th is  cu rren t  may have  a  capaci ti ve  componen t i nclud i ng  that  resu l tin g  from  the  del i berate  use  o f 
capaci tors.  

3.42  
l ive  part 
conductor or conductive  part i n tended  to  be  energ ized  i n  normal  use,  i nclud ing  a  neutral  
conductor,  bu t,  by convention ,  not a  PEN  conductor  

[ I EV 826-03-01 ]  

3.43  
mains-circu it 
electrical  ci rcu i t wh ich  i s  conductivel y connected  to  and  energ ized  d i rectl y  from  the  suppl y 
mains  

3.44 
malfunction  
operation  of EE  wh ich  is  ou ts ide  of the  specification  

3.45 
natural  ci rcu lation  of the  cool ing  medium  or the  heat transfer agent (convection)  
method  of ci rcu lating  the  cool ing  fl u id  (cool i ng  med ium  or heat transfer agen t)  wh ich  uses  the  
change  of volumetric mass  (densi ty)  wi th  temperature  

3.46  
nominal  value 
value  of a  q uanti ty  used  to  designate  and  i denti fy a  componen t,  device  equ ipment or system  

[ I EV 1 51 -1 6-09]  
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3.47  
non-mains-circu it 
electrical  ci rcu i t wh ich  i s  not energ ized  d i rectl y  from  the  suppl y  mains  bu t i s  for example  
i solated  by a  transformer for particu lar EE(s)  or suppl ied  by a  battery 

3.48  
over voltage category 
numeral  defin ing  an  impu lse  wi thstand  l evel  

[ I EC  60664-1 ]  

N OTE  Ove r vol ta g e  cate g o ri e s  I ,  I I ,  I I I  an d  I V are  u se d ,  see  5 . 2 . 1 6 .  

3.49  
PELV-system  (protective extra  low voltage)  
electrical  system  

– i n  wh ich  the  vol tage cannot exceed  ELV,  and  

– wi th  protective  separation  from  systems other than  PELV,  and  

– wi th  provisions  for earth ing  of the  PELV-system,  or i ts  exposed  conductive  parts ,  or both  

3.50  
PEN  conductor 
earthed  conductor combin ing  the  functions  of both  protective  conductor and  neutral  conductor 
[ I EV 826-04-06]  

N OTE  Th e  acron ym  PE N  resu l ts  from  th e  com bi n ati on  of th e  sym bol s  PE  for th e  protecti ve  con d u cto r an d  N  fo r 
th e  n e u tral  con d u ctor.  

3.51  
performance criteria  
performance specification  for the  operation  of the  EE  throughout the  envi ronmental  cond i tions  
stated  i n  th is  speci fication  namely 

– mechan ical ,  

– cl imatic,  

– e lectrical  cond i tions  

3.52  
power electron ic  equ ipment 
EE,  the  main  function  of wh ich  is  conversion  of energy 

N OTE  1  A stati c swi tch ,  wh e re  th e  m ai n  swi tch i n g  fu n cti o n  i s  carri ed  o u t  by e l ectro n i c com pon en ts,  con ve rts  th e  
en e rg y from  i n pu t  to  ou tpu t:  

– wi th ou t  a n y tran sfo rm ati on  (e xcept  i n tro d u cti o n  of l osses)  i n  th e  ON  state ,  

– to  n o  e n e rg y a vai l ab l e  o n  th e  ou tpu t  i n  th e  OFF  state ,  

i s  a  po wer e l ectro n i c eq u i pm en t.  

N OTE  2  S wi tch g ea r,  u s i n g  e l ectron i cs  fo r tri g g e ri n g  p rotecti on  i s  n ot  a  po wer e l ectro n i c e q u i pm en t  an d  i s  n ot  a n  
E E .  (Th e  m ai n  fu n cti on  i s  to  establ i sh  o r e l i m i n ate  a  con tact  p erfo rm ed  by u se  of m ech an i cal  com pon en ts. )  

3.53  
power instal lation  
i nstal lation  wi th  assembled  e lectrical  equ ipment or e lectron ic equ ipment or a  combination  of 
e lectric and  electron ic equ ipment i n  a  g i ven  location  and  designed  for coord inated  operation  
and  connected  to  an  e lectrici ty  suppl y  system  

N OTE  1  Th e  u se  of th e  i n sta l l ati on  i s  n ot  speci fi e d ,  bu t  i t  i s  i n teracti n g  wi th  th e  e l ectri ci ty  su ppl y system ,  e i th er 
d i rectl y  fo r e xam pl e  b y m ea n s  of con trol ,  reg u l ati n g  a n d  p rotecti on  eq u i pm en t,  o r i n d i rectl y  for e xam pl e  by  m ean s  
of m easu rem en ts  l ead i n g  to  i n terven ti on  by p ers on n el .  

N OTE  2  I n stea d  of "po we r i n s ta l l ati o n "  som eti m es  th e  wo rd i n g  "e l ectri cal  i n sta l l ati on "  m ay be  u se d .  
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3.54 
protective bond ing  
electrical  connection  of exposed-conductive-parts  or of protective  screen ing  to  provide  
e lectrical  con tinu i ty by means  of connection  to  an  external  protective  conductor wh ich  i s  
securel y returned  to  earth  

3.55 
protective class  0  
equ ipment i n  wh ich  protection  against e lectric shock rel ies  upon  basic  i nsu lation ,  wh ich  
impl ies  that there  are  no  means  for the  connection  of accessib le  conductive  parts,  i f an y,  to  
the  protective  conductor i n  the  fixed  wiring  of the  i nstal lation ,  re l iance  i n  the  event of a  fa i l u re  
of the  basic  insu lation  being  p laced  upon  the  environment  

3.56  
protective  class  I  
equ ipment i n  wh ich  protection  against e lectric shock does  not re l y  on  basic i nsu lation  on l y,  
bu t wh ich  includes  an  add i tional  safety precaution  i n  such  a  way that means are  provided  for 
the  connection  of accessible  conductive  parts  to  the  protective  (earth ing )  conductor in  the  
fixed  wiri ng  of the  instal lation  i n  such  a  way that accessible  conductive  parts  cannot become 
l i ve  in  the  even t of a  fa i l u re  of the  basic  insu lation   

3.57  
protective class  I I  
equ ipment i n  wh ich  protection  against e lectric shock does  not re l y  on  basic i nsu lation  on l y,  
bu t i n  wh ich  add i tional  safety precau tions  such  as  double  insu lation  or rein forced  i nsu lation  
are  provided ,  there  being  no  provis ion  for protective  earth ing  or rel iance upon  instal lation  
cond i tions   

3.58  
protective  class  I I I  
equ ipment i n  wh ich  protection  against e lectric shock rel ies  on  suppl y at safety extra-low 
vol tage  (SELV)  and  i n  wh ich  vol tages  h igher than  those  of ELV are  not generated   

3.59  
protective conductor 
conductor requ i red  for protection  against e lectric  shock by e lectrical l y  connecting  any of the  
fol lowing  parts:  

– exposed  conductive  parts;  

– extraneous  conductive  parts;  

– main  earth ing  terminal ;  

– earth  e lectrode;  

– earthed  poin t of the  source  or arti ficia l  neutral   

[ I EV 826-04-05,  mod ified ]  

3.60  
protective earth ing  
earth ing  of a  poin t in  a  system,  instal lation  or equ ipment for protection  against e lectric shock 
i n  case  of a  fau l t 

3.61  
protective impedance  device 
component or assembly of componen ts  the  impedance and  construction  of wh ich  are  such  as  
to  ensure  that the  steady-state  touch-curren t and  charge  are  l im i ted  to  non-hazardous  levels  
[ I EC  61 1 40]  
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3.62  
protective screening  
separation  of ci rcu i ts  from  hazardous  l i ve-parts  by means  of an  i n terposed  conductive  screen ,  
connected  to  the  means  of connection  for an  external  protective  conductor 

[ I EC  61 1 40,  mod ified ]  

3.63  
protective separation  
separation  between  ci rcu i ts  by means  of basic and  supplemen tary protection  (basic i nsu lation  
p lus  supplementary insu lation  or protective  screen ing)  or by an  equ ivalent protective  provis ion  
(for example  re in forced  i nsu lation )   

[ I EC  61 1 40,  mod ified ]  

3.64 
rated  insu lation  voltage  (RIV)  
vol tage  value  assigned  by the  manufacturer to  the  equ ipment or to  a  part of i t,  characterizing  
the  speci fied  ( long-term)  wi thstand  capabi l i ty  of i ts  i nsu lation   

[ I EC  60664-1 ,  mod i fied ]  

N OTE  1  Th e  rated  i n su l ati on  vo l ta g e  i s  h i g h e r th a n  o r e q u a l  to  th e  rate d  vo l ta g e  of th e  eq u i pm en t,  or to  th e  rated  
vol ta g e  of th e  con ce rn ed  p art  o f th e  eq u i pm en t,  wh i ch  i s  p ri m ari l y  re l ate d  to  fu n cti o n al  perform an ce.  

N OTE  2  Th e  rated  i n su l ati on  vol tag e  refers  to  th e  i n su l ati on  b etwe en  e l ectri c ci rcu i ts ,  between  l i ve  p arts  a n d  
e xp osed  co n d u cti ve  pa rts  an d  wi th i n  an  e l ectri c ci rcu i t.  

N OTE  3  For cl ea ra n ces  an d  sol i d  i n su l ati o n ,  th e  pe ak val u e  of th e  vo l tag e  occu rri n g  a cross  th e  i n su l ati o n  o r 
cl earan ce  i s  th e  d eterm i n i n g  val u e  for th e  rated  i n su l ati on  vo l tag e.  For cre epa g e  d i stan ce s  th e  r. m . s.  va l u e  i s  th e  
d ete rm i n i n g  val u e.  

3.65 
rated  value 
value  of a  q uan ti ty used  for speci fication  purposes  establ ished ,  for a  specified  set of operatin g  
cond i tions  of a  component,  device,  equ ipment or system  

[ I EV 1 51 -1 6-08]  

3.66  
rated  voltage  
value  of vol tage  assigned  by the  manufacturer,  to  a  componen t,  device  or equ ipment and  to  
wh ich  operation  and  performance characteristics  are  referred   

[ I EC  60664-1 ]  

N OTE  E q u i pm en t  m ay h a ve  m ore  th an  o n e  rate d  vo l ta g e  va l u e  o r m ay h a ve  a  rated  vol ta g e  ra n g e.  

3.67  
reference  conductor 
conductor to  wh ich  the  potential  of other conductors  is  re lated  

3.68  
reinforced  insu lation  
sing le  i nsu lation  system  appl ied  to  l i ve-parts,  wh ich  provides  a  degree of protection  against 
e lectric shock equ ivalen t to  double  insu lation  under the  cond i tions  speci fied  i n  the  re levant 
I EC  standard   

[ I EC  61 1 40,  mod ified ]  

N OTE  Th e  term  " i n su l ati o n  s ystem "  d oes  n ot  i m pl y th at  th e  i n su l ati o n  m u st  be  o n e  h om og e n eo u s  p i ece.  I t  m ay 
com pri se  seve ral  l ayers  wh i ch  can n ot  b e  tested  s i n g l y as  su p pl em en tary o r b asi c i n su l ati on .  

3.69  
relative short-circu i t power 
ratio  of the  short-ci rcu i t power of the  source to  the  fundamental  apparen t power on  the  l ine  
si de  of the  converter(s)   

Full document details: AS 62103-2006 (2016)

http://avadocuments2026.com/doc/as-62103-2006-2016
http://avadocuments2026.com/doc/as-62103-2006-2016


 

© Standards  Austra l ia   www. standards. org . au  
 

1 4

[ I EC  601 46-1 -1 ]  

NOTE  Th is  refers  to  a  g iven  po in t  of the  network,  for speci fied  operati ng  cond i ti ons  an d  network confi gu rati on .  

3.70  
SELV-system  (safety  extra  low voltage)  
electrical  system  

– i n  wh ich  the  vol tage cannot exceed  ELV,  and  

– wi th  protective  separation  from  systems other than  SELV,  and  

– wi th  no  provis ion  for earth ing  the  SELV-system,  or i ts  exposed  conductive  parts ,  and  

– wi th  s imple  separation  from  earth  

3.71  
sh ields/screens  
fu l l y  or partl y  closed  e lectrical l y  or magnetical l y  conductive  coverings  wh ich  l im i t the  reception  
or rad iation  of noise  s ignals  to  some defined  l evel  

3.72  
short  supply  in terruption  
d isappearance  of the  suppl y vol tage  for a  period  of time not exceed ing  1  m inu te   

NOTE  Short  supply i n terrupti ons  can  be  considered  as  vo l tage  d i ps  wi th  1 00  %  ampl i tude.  

3.73  
simultaneity  factor 
ratio  of the  sum  of the  fundamental  apparen t power of power converters,  connected  to  a  
section  of the  suppl y mains,  wh ich  i nevi tabl y commutate  during  the  same time,  to  the  sum  of 
the  rated  values of the  fundamental  apparen t power of al l  power converters  connected  to  the  
same section  of the  suppl y mains  

3.74 
supplementary  insu lation  
i ndependent i nsu lation  appl ied  i n  add i tion  to  basic i nsu lation  in  order to  provide  protection  
against e lectric  shock i n  the  event of a  fa i lu re  of basic i nsu lation   

[ I EC  61 1 40,  mod ified ]  

NOTE  Basic and  supplementary i nsu lati on  are  separate ,  each  desig ned  for bas ic protection  against  e lectric 
shock.  

3.75 
supply  vol tage  variation  
change,  the  duration  of wh ich  can  be  short or l ong ,  of the  suppl y vol tage  to  a  h igher or l ower 
value  than  the  nominal  vol tage 

3.76  
system 
several  i tems of apparatus  combined  to  fu l fi l  a  speci fic objective  and  in tended  to  be  p laced  on  
the  market as  a  s ing le  functional  un i t 

3.77  
used  as  in tended  
powered  up,  and  in  the  operational  state(s)  stated  i n  the  relevant performance specifications  
of the  EE  concerned  

3.78  
voltage  d ip  
sudden  reduction  of the  vol tage at a  poin t i n  the  electrical  system,  fol l owed  by vol tage  
recovery after a  short period  of time,  from  hal f a  cycle  to  a  few seconds  
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3.79  
voltage  notch  
vol tage  change wi th  a  duration  much  shorter than  the  a. c.  period ,  wh ich  may appear on  an  
a. c.  vo l tage,  for example  due  to  the  commutation  process  in  a  converter  

[ I EV 1 61 -08-1 2 ,  mod ified ]  

3.80  
voltage  unbalance 
cond i tion  i n  a  pol yphase system  in  wh ich  the  r.m . s  values  of the  phase  vol tages or the  phase  
ang les  between  consecutive  phases  are  not a l l  equal   

[ I EV 1 61 -08-09,  mod ified ]  

3.81  
withstand  
state  of survival  of the  EE  to  the  re lated  imposed  envi ronmental  or test cond i tion  ( for example  
impu lse  wi thstand  vol tage)  

3.82  
working  l i fe  
total  time for wh ich  EE  is  expected  to  be  operational  

NOTE  Th is  i s  defin ed  by a l l  the  fo l l owing  factors:  

– equ i pment  main tenance  has  n ot  yet  reached  th e  stage  of be i ng  u neconom ic;  

– rep lacement  parts  are  sti l l  avai lab le ;  

– the  fa i l u re  rate  i s  sti l l  be low a  speci fied  l evel ;  

– the  performance  of the  eq u ipment  h as  not  degraded  to  a  po i n t  where  even  wi th  rep lacemen t of componen ts  an d  
appl ication  of main tenance  procedures,  i t  no  l onger meets  i ts  speci fication  requ i rements.  

EE  i s  considered  to  have  come  to  the  en d  of i ts  working  l i fe  when  any one  of the  above  cri teria  i s  no  l onger true.  

4 Requirements  for the entire system  

The requ irements  of th is  standard  are  m in imum  requ irements  and  appl y to  the  design  and  
manufacture  of EE  and  i ts  erection  i n  publ ic,  commercial  or i ndustrial  l ocations.  

To  ach ieve  a  un i form  techn ical  l evel  wi th  respect to  safety and  re l iabi l i ty,  th is  standard  
defines  the  m in imum  requ irements  wh ich  are  necessary when  EE(s)  are  assembled  i n to  these  
l ocations.  

•  Where  an  EE  does not meet the  requ i rements  of th is  standard ,  and  is  therefore  
prevented  from  d irect use  i n  these  l ocations,  e i ther:  

a)  the  environmen tal  cond i tions  for the  EE  shal l  be  made compatible  by add i tional  
means;  

 or 

b)  the  EE  shal l  be  improved ,  or an  EE  selected  to  meet the  requ i rements  of th is  
standard .  

•  Where  an  EE  has  to  meet more severe  requ irements  as  defined  in  i ts  i nd ividual  product 
standards,  these requ irements  shal l  take precedence over the  requ irements  of th is  
standard .  

4.1  Normal  function  

Electron ic EE  shal l  be  designed  and  manufactured  so  that i t  fu l fi l s  i ts  function  and  does not 
endanger persons and  property i n  normal  operation  when  set up  as  speci fied  and  used  as  
i n tended .  Th is  a lso  appl ies  to  the  i n teraction  of EE(s)  wi th  the  en ti re  instal lation .  

For testing ,  see  9 . 1 . 3  and  9 . 4 . 7 .  

Full document details: AS 62103-2006 (2016)

http://avadocuments2026.com/doc/as-62103-2006-2016
http://avadocuments2026.com/doc/as-62103-2006-2016


 

© S tan d ard s  Au stra l i a   www. sta n d a rd s. o rg . au  
 

1 6

4.2  Damage to  persons  or material  

4.2. 1  Damage  to  persons  

The requ irements  for l im i ti ng  the  effects  of fau l t cond i tions  are  the  same for EE  as  for other 
EE.  

However,  i n  the  context of EE,  the  breakdown/shorting  of components  (such  as  
semiconductor j u nctions)  shal l  be  taken  in to  accoun t i n  a  design .  The  appl ication  of safety  
techn iques  shal l  be  considered ,  such  as:  

•  wi th in  EE  i tsel f by safe  practice,  ci rcu i t arrangemen t and  other measures,  for example,  
fai l -safe  techn iques,  redundancy,  d i versi ty  

and /or:  

•  by add i tional  i ndependen t EE  or measures  (for example  by another EE  wh ich  adopts  the  
function  of the  fai led  EE) ;  or 

•  by e lectrical  or non-electrical  protective  arrangements  (for example,  i n terlocks in  the  
power section ,  mechan ical  l ock-out) ;  or 

•  by measures that cover the  en ti re  system  (for example  au tomatic d isconnection  i n  case  
of fi re) ;  or 

•  by human  action  (where  th is  i s  not the  on l y measure) .  

When  design ing  the  en ti re  i nstal lation ,  i t  shal l  be  determined  wh ich  safe  practice  measures  
shou ld  be  appl ied  assuming  that no  such  safe  practice  measure  has  been  appl ied  wi th in  EE  
i tsel f.  

N OTE  I n  th e  fi fth  bu l l et  poi n t  above,  "h u m an  acti o n "  assu m es  th at  th e  pe rson  assi g n ed  for th i s  pu rpose  ca n  
recog n i ze  a  fa u l t  fu n cti on  wh i ch  en d an g e rs  pe rson s  an d  can  i m m ed i atel y take  m easu res  to  a voi d  d a n g er.  

4.2.2  Material  damage 

Depend ing  on  the  requ irements,  measures  shal l  be  taken  to  avoid  material  damage in  the  
even t of fa i lu re  of an  EE.  

4.3  EE  connected  to  unearthed  supply  mains  under earth  fau lt conditions  

Accord ing  to  8 . 3 . 1 ,  a  mon i toring  device  for the  i nsu lation  resistance is  requ i red  i n  an  I T-
network,  g i ving  an  a larm  signal  i n  case of an  earth  fau l t.  Th is  l im i ts  the  risk that another earth  
fau l t  occurs  before  the  fi rst earth  fau l t  i s  attended  to .  

N OTE  I t  i s  assu m ed  h ere  th at  th e  E E  i s  con n ecte d  to  a  su ppl y m ai n s  wi th  n orm al  earth  capaci ta n ces  n ot  
e xce ed i n g  5  µ F  pe r ph ase  a n d  th at  th e  o ve r vo l tag es  ca u sed  b y th e  e arth  fau l t  d o  n ot  e xcee d  th e  val u es  of th e  
stan d a rd s  referre d  to  i n  A. 6 . 3 . 5. 1 .  S peci a l  a g reem en ts  wou l d  be  req u i red  i n  th e  case  of l arg e  su pp l y m ai n s  wi th  
h i g h er ea rth  cap aci tan ces.  

4.3.1  Earth  fau lt in  the  supply  mains  

An  earth  fau l t i n  the  suppl y mains  to  wh ich  the  EE  is  connected  wi th  or wi thou t e lectrical  
isolation  ( transformer) ,  shal l  ne i ther cause any damage to  the  EE  nor cause  an y protective  
device  (for example  fuse)  of the  EE  to  operate.  The EE  shou ld  be  able  to  continue i ts  
operation  trouble-free when  an  earth  fau l t occurs,  th roughou t the  fau l t cond i tion  and  when  i t  i s  
cleared .  

Full document details: AS 62103-2006 (2016)

http://avadocuments2026.com/doc/as-62103-2006-2016
http://avadocuments2026.com/doc/as-62103-2006-2016


 

www. standards. org . au  © S tandards  Austral ia   
 

1 7

4.3.2  Earth  fau lt at  the  output 

I f requ i red  i n  the  purchasing  speci fication ,  a  s ing le  earth  fau l t at the  power ou tput of an  EE  
connected  to  unearthed  suppl y mains  shal l  nei ther cause  an y damage to  the  EE  nor cause  
an y protective  device  (for example  fuse)  of the  EE  to  operate,  regard less  of whether the  
power ou tpu t is  conductivel y coupled  to  the  suppl y mains  or not.  The  EE  shou ld  be  able  to  
con tinue i ts  operation  when  an  earth  fau l t occurs,  during  the  earth  fau l t and  when  i t i s  cleared .  
However,  the  to lerance  l im i ts  of the  normal  operation  may be  exceeded .  

Tripping  or fuse  b lowing  i n  the  EE  caused  for example  by double  earth  fau l t  i n  the  i nstal lation  
shal l  be  accepted  in  agreed  cases.  

4.4  Earth ing  requ irements  

Earth ing  i n  EE  is  requ i red  not on l y to  reduce  the  effects  of i n terference,  bu t a lso,  and  more  
importantl y,  for reasons  of safety.  Where  there  is  an y confl ict between  these two  
requ irements,  safety shal l  a lways  take precedence.  (see  Annex A)  

4.5  Wires  and  cables  for in terconnection  

Wires  and  cables  speci fied  i n  accordance wi th  I EC  standards  for te lecommun ication  systems 
and  broadcasting  systems may be  used  between  componen ts,  sub-assembl ies  and  
equ ipment;  etched  prin ted  wi ri ng  may a lso  be  used  i ns ide  sub-assembl ies.  

The fol lowing  shal l  appl y  for connections  between  componen ts,  sub-assembl ies  and  
equ ipment:  

Conductors  and  their cross  sections  shal l  comply  wi th  the  e lectrical ,  mechan ical  and  cl imatic  
requ i rements  of th is  standard .  Furthermore,  the  structu re  of the  conductors  and  thei r cross  
sections  shal l  be  matched  to  the  connection  method  used  ( for example  connection  method  
wi thou t screws  or soldering  shal l  be  accord ing  to  the  series  of I EC  60352-1  or I EC  60352-2) .  

4.6  Fuses  in  neutral  and  protective conductors  

Fuses  i n  protective  conductors  are  not permitted .  Neu tral  and  protective  conductors  shal l  not 
be  connected  together in  any assembly or p iece of equ ipment.  

General l y  i t  i s  not permi tted  to  use  a  fuse  in  a  neu tral  conductor.  However the  fol lowing  
exceptions  are  permitted :  

a)  A fuse  may be  used  i n  the  neu tral  conductor i f the  phase conductors  are  au tomatical l y  
d isconnected  at the  same time as  the  neutral  conductor.  

b)  Fuses  wh ich  function  as  overload  protection  i n  EE  wh ich  is  designed  for connection  to  an y  
type  of mains-ci rcu i t,  may be  located  i n  any l i ve  conductor.  Short-ci rcu i t protection  shal l  
be  ensured  by other means (see F igure  1 ) .  
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Subassembly

(Equipment
protection)

EE

L       N      PE

(Wire protection)Installation

Subassembly

(Equipment
protection)

EE

L       L     PE

(Wire protection)Installation

IEC   1760/03  

Figure 1  – Arrangement of fuses  in  sub-assembl ies  and  in  instal lations  

5 Safety requirements  

5.1  General  requ irements  

The protection  of persons  against e lectric shock shal l  i n  the  case  of EE  be  arranged  so  that a  
s ing le  fau l t does  not cause a  hazard .  Th is  is  considered  to  be  fu l fi l l ed  i f the  requ i rements  of 
5 . 2  and  5 . 3  are  satisfied .  

F igu re  2  presen ts  a  summary for the  design ,  construction  and  assembly of EE  wi th  regard  to  
protection  against e lectric shock aris ing  from  d i rect and  i nd i rect contact.  

Th is  F igure  is  expanded  upon ,  and  complemented  by F igures  8  to  1 3,  (see  5 . 2 . 1 5 . 1 )  wh ich  
l ead  to  i den ti fication  of the  g rade of i nsu lation .  Th is,  together wi th  Tables  3  to  6  (see  5 . 2 . 1 6  to  
5 . 2 . 1 7)  l eads to  the  selection  of the  clearance,  creepage d istance and  puncture  streng th  of 
sol id  i nsu lation  wh ich  are  requ i red  to  satisfy th is  standard .  
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Figure 2  – Functional  summary  of protective  measures  against e lectric  shock 
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5.2  Requirements  for EE  wi th  regard  to  protection  against electric  shock 

5.2. 1  Requirements  for protection  against electric  shock 

I EC  60364-4-41  covers  protection  against e lectric shock wi th in  e lectrical  i nsta l lations  of 
bu i ld ings  and  I EC 61 1 40  covers  protection  against e lectric shock from  electrical  equ ipment.  
I EC  61 1 40  con tains  gu idel i nes  for the  requ i rements  for instal lation  and  equ ipmen t wi th  regard  
to  protection  against e lectric shock.  

Th is  standard  provides add i tional  requ iremen ts  regard ing  special  operational  cond i tions  for 
EE  where  the  re levan t i n formation  i s  not avai lable  wi th in  the  above or other i n ternational  
standards.  

The principle  of the  above men tioned  standards  is :  

The  protection  of persons and  l i vestock against e lectric shock shal l  be  main tained  in  s i ng le  
fau l t cond i tions  as  wel l  as  under normal  cond i tions.  Th is  protection  shal l  be  ach ieved  by the  
appl ication  of 5 . 2  to  the  design  and  construction  of EE.  

The testing  of components  and  equ ipment wi th  regard  to  protection  against e lectric shock 
shal l  be  conducted  as  type tests  and  routine  tests  as  defined  in  clause 9 .  

5.2.2  Protection  against d i rect contact 

Protection  against d i rect con tact is  employed  to  preven t the  l i ve  parts  of EE  being  touched  by  
persons.  I t  shal l  be  provided  by one  or more  of the  measures g iven  i n  5 . 2 . 3  to  5 . 2 . 7.  

Any conductive  part that is  not separated  from  the  l i ve  parts  by at l east basic i nsu lation  shal l  
be  considered  to  be  a  l i ve  part.  

A metal l ic accessib le  part is  considered  to  be  conductive,  i f i ts  surface is  bare  or is  covered  
by an  i nsu lati ng  layer wh ich  does  not comply wi th  the  requ irements  of basic i nsu lation .  

With  respect to  testing  of components  and  equ ipment ,  the  measures  taken  i n  accordance  
wi th  5 . 2 . 2  to  5 . 2 . 7  shal l  be  checked  for compl iance by visual  i nspection .  These requ irements  
shal l  a lso  appl y to  devices constructed  or i nstal led  during  the  implementation  of the  
i nstal lation .  

5.2.3  Protection  by  means  of insu lation  of l ive  parts  

Live  parts  shal l  be  completel y  su rrounded  wi th  permanent (non  removable)  i nsu lation .  Th is  
i nsu lation  shal l  be  designed  for a  rated  insu lation  vol tage  (RIV)  accord ing  to  

– 5 . 2 . 1 4. 1 .  

–  Table  3  or Table  4 .  

The  g rade  of i nsu lation  – basic,  double  or re in forced  – depends  upon  

– the  decisive  vol tage  UM  ( see  5 . 2 . 1 3)  of the  ci rcu i t  under consideration ;  

– the  l im i ts  for extra-low vol tage  50  V a. c.  or 1 20  V d . c. ;  

–  the  use  of extra-low vol tage  systems (SELV or PELV) .  
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The choice  of insu lation  shal l  be  determined  from  l ist a)  or b)  1 ) ,  b)  2 ) ,  b)  3)  and  b)  4)  below 
(referring  also  to  F igure  3) :  

a)  Basic  insu lation  wi th  the  rated  i nsu lation  vol tage  (RIV)  of the  ci rcu i t  (case  1 a) )  

•  when  i t i s  posi tioned  between  l i ve  parts  and  accessib le  conductive  parts  of EE  
that are  connected  to  the  protective  conductor via  protective  bond ing .  

b)  1 )  Double  or rein forced  i nsu lation  wi th  the  rated  insu lation  vol tage of the  ci rcu i t (cases 1 b)  
or 1 c) )  

•  when  i t  i s  l ocated  between  l i ve  parts  and  the  su rface of accessible  parts  of EE  
that are  non-conductive  or conductive,  bu t are  not connected  to  the  protective  
conductor,  and  

•  when  l i ve  parts  have  a  decisive  vol tage UM  >  50  V a . c.  or 1 20  V d . c.  

b)  2 )  Basic i nsu lation  for the  rated  i nsu lation  vol tage (RIV)  correspond ing  to  the  h ighest RIV 
of ad j acent ci rcu i ts  

•  when  i t i s  posi tioned  between  l i ve  parts  and  the  surface of accessible  parts  of EE  
that are  non-conductive  or conductive,  bu t are  not connected  to  the  protective  
conductor,  and  

•  when  l i ve  parts  have a  decis ive  vol tage UM  ≤  50  V a. c.  or 1 20  V d . c.  and  are  

separated  by basic insu lation  from  ad jacent ci rcu i ts  wh ich  have a  UM  >  50  V a. c.  
or 1 20  V d . c.  

b)  3)  Basic i nsu lation  for the  rated  i nsu lation  vol tage of the  ci rcu i t correspond ing  to  25  V a . c.  
or 60  V d . c.  <  UM  ≤  50  V a. c.  or 1 20  V d . c.  

•  when  i t i s  posi tioned  between  l i ve  parts  and  the  surface of accessible  parts  of EE  
that are  non-conductive  or conductive,  bu t are  not connected  to  the  protective  
conductor,  and  

•  with  l i ve  parts  of the  ci rcu i ts  at 25  V a. c.  or 60  V d . c.  <  UM  ≤  50  V a. c.  or 
1 20  V d . c.  that have  protective  separation  (see  5 . 2 . 1 8)  from  ad jacen t ci rcu i ts  wi th  
decis ive  vol tage  UM  >  50  V a . c.  or 1 20  V d . c.  

b)  4)  No  insu lation  requ i red  for l i ve  parts  designed  accord ing  to  5 . 2 . 8  wi th  a  decis ive  vol tage  
of UM  ≤  25  V a . c.  or 60  V d . c.  that have protective  separation  from  ad jacent ci rcu i ts .  

A flow chart for determination  of i nsu lation  between  l i ve  parts  and  accessible  surface  is  g i ven  
i n  F igu re  9 .  

NOTE  Examples  for i n su lati on  between  l i ve  and  accessib le  parts  a re  shown  i n  F ig u re  3  an d  for i nsu lati on  between  
separate  e lectrical  ci rcu i ts  and  accessib le  parts  are  shown  i n  F igu res  A. 4  an d  A. 5 .  

Basic i nsu lation  and  double  or re in forced  i nsu lation  shal l  be  subjected  to  vol tage tests  as  
g i ven  i n  Table  1 7  and/or Table  1 8 .   

As  an  al ternative  to  sol i d  i nsu lation ,  a  clearance accord ing  to  5 . 2 . 1 5 . 1  and  5 . 2 . 1 6  or a  
d istance correspond ing  to  a  clearance as  shown  by L 1  and  L2  i n  F igure  3  of 5 . 2 . 3 ,  cases 2 ,  
may be  total l y  or partia l l y  provided  (see  Figure  3 ,  cases  2  a. ,  2  b .  or 2  c. ) .  

Testing  shal l  be  by visual  i nspection  and /or i f necessary by appl ying  the  probe test accord ing  
to  clause 1 2  of I EC  60529.  
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I nsulation  configuration  
Type of 

i nsulation  a.  Accessible  parts  
conductive  and  
connected  to  PE  

b.  Accessible  parts  not conductive  c.  Accessible  parts  conducti ve,  
but NOT connected  to  PE  

1 .  Sol id  or l i qu id  
i nsulation  

   

2.  I nsulation  
total l y  or partial l y  
by  ai r clearance 

 

 

 

3.  Requi rements  
for apertures  i n  
enclosures  

  

 

Key 

A  l i ve  part 

 

L 1   c learance  for basic i n su lation  

 

S   surface of EE  

B   basic i nsu lation  L2   clearance for rein forced  
i nsu lation  

T  test finger 

D   d ouble  i nsu lation  M   conductive  part V  re in forced  i nsu lation  

I   i nsu lation  l ess  than  B  PE   protective  earth  Z   supplementary i nsu lation  

*   a lso  appl ies  to  p lastic screws †  no  d i rect con tact  

Figure 3  – Examples  for protection  against d i rect contact 

5.2.4  Protection  by  means  of enclosures  and  barriers  

EE shal l  comply wi th  the  relevant requ i rements  of I EC  60364-4-41  and  I EC 61 1 40.  

L i ve  parts  shal l  be  arranged  i n  enclosures  or l ocated  beh ind  barriers  that meet at l east the  
requ irements  of I P2X accord ing  to  I EC  60529.  The top  surfaces  of enclosures  or barriers  that 
are  easi l y  accessib le  shal l  meet at least the  requ i rements  of I P4X.  

The m in imum  protection  provided  shal l  take  accoun t of the  particu lar ci rcumstances of the  
i nstal lation  and  in  add i tion ,  such  protection  shal l  be  provided  in  accordance  wi th  the  expected  
environmental  cond i tions  as  g iven  i n  clause  6  (see Annex A) .  
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Testing  shal l  be  by visual  inspection .  I n  case of doubt,  remeasurement of the  enclosure  
open ings  and  testing  wi th  a  probe accord ing  to  clause 1 2  of I EC  60529  shal l  be  conducted .  I n  
th is  con text,  the  test procedure  l a id  down  i n  1 2 . 2  of I EC  60529  ( i . e . ,  wi th  test lamp and  
vol tage  at least 40  V)  can  be  used  when  i t  i s  ensured  that contact of the  probe  wi th  a  l i ve  part  
of the  ci rcu i t i n  the  EE  to  be  tested  wi l l  i n  fact resu l t i n  a  test ind ication .  I f th is  is  not the  case,  
then  non-contact of the  probe  wi th  l i ve  parts  shal l  be  determined  i n  another manner.  

5.2.5  Discharge of capacitors  

After swi tch ing-off the  EE,  capaci tors  shal l  be  d i scharged  wi th in  5  s  to  a  residual  charge  of 
50  µC  (see  A. 5 . 2 . 8. 2)  or to  a  vo l tage of 60  V.  I f such  a  measure  in terferes  wi th  the  operation  
of the  EE,  a  warn ing  s ign  shal l  be  p laced  where  i t  i s  easi l y  observable,  i nd icating  that the  
d ischarg ing  time  is  g reater than  5  s .  I n  the  case of instal led  EE,  where  the  vol tage at the  p lug-
and-socket devices  of EE  can  be  touched  and  these  devices  may be  pu l led  ou t when  l i ve  
wi thou t the  use  of tools,  the  capaci tors  shal l  be  d ischarged  wi th in  1  s  to  a  charge  of 50  µC,  or 
to  a  vol tage of 60  V.  

With  respect to  the  above two  d ischarge cases,  testing  shal l  be  by re-calcu lation  of the  
energy or measurement of the  vol tage 5  s  or 1  s  after swi tch ing  off of the  EE.  Where several  
capaci tors  are  i n terconnected  throughout the  ci rcu i t,  th is  shal l  be  a l l owed  for i n  such  
calcu lations.  

5.2.6  Bu i l t-in  devices  

Sub-assembl ies  and  devices  that are  i n tended  for i nclusion  wi th in  a  larger device  or enclosu re  
wh ich  offers  the  requ i red  protection  do  not themselves  need  a  protective  measure  against 
d i rect con tact.  However,  where  there  are  componen ts  requ iri ng  manual  operation  on  or close  
to  them,  I EC  61 1 40  shal l  be  taken  in to  consideration .  

5.2.7  EE  for closed  electrical  operating  areas  

EE wh ich  is  in tended  for i nstal lation  i n  closed  e lectrical  operating  areas  need  not have  a  
protective  measure  i tsel f against d i rect con tact (however,  see  note  2  i n  A. 5 . 2 . 8) .  Where EE  
requ ires  manual  i n terven tion  (for example  for repair,  replacements  of bu lbs,  fuses,  batteries  
etc. ) ,  I EC  60364-4-41  shal l  be  consu l ted .  

5.2.8  Protection  in  the  case  of d i rect contact 

Protection  i n  the  case of d i rect contact is  requ ired  to  ensure  that contact wi th  l i ve  parts  of EE  
does  not produce  an y dangerous shock curren t.  

The  protection  against d i rect contact accord ing  to  5 . 2 . 3  th rough  5 . 2 . 7  may be  waived  i f the  
con tact wi th  the  l i ve  parts  does  not produce any  dangerous  shock current.  Th is  appl ies  to  
ci rcu i ts  accord ing  to  one  of the  measures  g iven  i n  5 . 2 . 8 . 1  to  5 . 2 . 8. 5  provided  that protective  
separation  accord ing  to  5 . 2 . 1 8  from  al l  other ci rcu i ts  is  ensured .  

Any external  terminals  wh ich  belong  to  EE  ci rcu i ts  deal t wi th  i n  5 . 2 . 8  shal l  be  i den ti fied  i n  the  
operating  manuals .  

These clauses appl y to  the  en ti re  ci rcu i t i nclud ing  power suppl ies  and  i f necessary associated  
peripheral  devices  (see  Annex A) .  

Testing  for protective  separation  shal l  be  accord ing  to  9 . 4 . 5 . 1 ,  9 . 4 . 5 . 2 . 2 ,  9 . 4 . 5. 2 . 3 ,  9 . 4 . 5 . 3  
and  9 . 4 . 5. 5  i f appl icable.  
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5.2.8 .1  Protection  by  means  of extra-low voltage  with  protective separation  
(SELV- and  PELV-system)  

Where SELV- or PELV-systems are  appl ied  i n  EE  or i n  parts  of EE,  the  respective  
requ i rements  shal l  be  fu l fi l led .  

When  the  decis ive  vol tage accord ing  to  5 . 2 . 1 3  i s  not h i gher than  25  V a . c.  or 60  V d . c.  (see  
Figu re  A. 1  a) ) ,  and  equ ipment is  used  wi th in  a  zone  of equ ipoten tia l  bond ing ,  then  protection  
against d i rect con tact is  not necessary.  

I n  an  area  of l im i ted  space where  the  l i ve  parts  are  protected  against d i rect con tact accord ing  
to  5 . 2 . 2 ,  the  decisive  a . c.  vol tage may vary between  25  V and  50  V i n  order to  produce a  
suppl y  vol tage  of up  to  60  V d . c.  

For testing  protection  us ing  extra-low vol tage  wi th  protective  separation ,  the  decis ive  vol tage  
(as  determined  by 5 . 2 . 1 3)  shal l ,  i n  case of doubt be  re-measured .  I f appl icable,  the  area of 
l im i ted  space as  defined  i n  clause 3  above shal l  be  tested  for protection  against d i rect contact  
i n  accordance  wi th  5 . 2 . 2  to  5 . 2 . 5.  

5.2.8 .2  Protection  by  means  of l imitation  of the  d ischarg ing  energy  

The stored  charge avai lable  between  s imu l taneously  accessible  parts  protected  by protective  
impedance shal l  not exceed  50  µC  (see I EC  61 1 40) .  Accord ing  to  6 . 5  of I EC  61 201 ,  the  
charg ing  vol tage and  capaci tance  shou ld  be  l im i ted  as  g iven  in  Table  A. 1  (see  Annex A) .  

When  testing  protection  wh ich  uses l im i tation  of the  d ischarg ing  energy,  calcu lations  and/or 
measurements  shal l  be  performed  to  determine the  charge  or the  vol tage  and  capaci tance.  

5.2.8 .3  Protection  by  means  of protective  impedance 

The connection  of accessible  l i ve  parts  to  a  ci rcu i t having  a  h igher decisive  vol tage (5 . 2 . 1 3)  
than  25  V a . c.  or 60  V d . c.  as  mentioned  i n  5 . 2 . 8. 1  shal l  on l y  be  made through  a  protective  
impedance.  

The same constructional  provisions  as  those for protective  separation  (see  5 . 2 . 1 8)  shal l  be  
appl ied  for the  construction  and  arrangement of the  protective  impedance.  The cu rrent value  
stated  below shal l  not be  exceeded  in  the  event of fai l u re  of a  s ing le  part.  When  capaci tors  
are  connected  to  the  protective  impedance,  the  residual  charge  shal l  be  i n  accordance wi th  
5 . 2 . 5 .  

The  protective  impedance shal l  be  designed  so  that the  cu rren t th rough  the  protective  
impedance does  not exceed  a  value  of 3 , 5  mA a. c.  or 1 0  mA d . c.  I t  shal l  be  noted  that the  
decisive  vol tage (see 5 . 2 . 1 3)  of the  ci rcu i t having  the  h igher vol tage appears  across the  
protective  impedance.  

The vol tage endurance for the  protective  impedance shal l  be  designed  in  such  a  manner that 
the  protective  impedance  wi thstands  the  impu lse  wi thstand  vol tage  1 , 2/50  µs  i n  accordance  
wi th  column  8  i n  Table  3  or column  8  i n  Table  4 ,  as  appropriate  (see  Annex A) .  

Th is  protection  method  shal l  be  veri fied  by visual  i nspection  and  by fau l t  s imu lation .  During  
fau l t s imu lation ,  calcu lations  shal l  be  performed  to  determine  whether the  current remains  
below the  l im i ts  l a id  down  above.  

For detai ls  of testing  see 9 . 4. 5 . 1  and  9 . 4 . 5 . 5 .  
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5.2.8 .4  Protection  by  using  l im ited  voltages  in  control  ci rcu its  

Th is  type of protection  i s  appl icable  on l y i n  con trol  ci rcu i ts  for the  purpose of forming  
reference  and  actual  values  (see F igure  A. 1  d ) ) .  Th is  type  of protection  shal l  not be  used  i n  
EE  of protective  class  I I ,  because of the  provision  of earth ing  (PE)  at the  basepoin t of the  
vol tage  d ivider.  

Th is  part of a  con trol  ci rcu i t shal l  be  designed  rel iabl y i n  such  a  way that,  even  i f a  fau l t  
occurs  in  the  EE,  the  vol tage  across  i ts  ou tpu t terminals  as  wel l  as  the  vol tage to  earth  wi l l  
not become h igher than  the  decis ive  vol tage of 25  V a . c.  or 60  V d . c.  accord ing  to  5 . 2 . 8. 1 .  
The  same constructive  measures  as  i n  protective  separation  (see 5 . 2 . 1 8)  shal l  be  employed  
i n  th is  case.  

When  provid ing  d isconnection  poin ts  for a  ci rcu i t  wi th  protective  separation ,  A. 5 . 2 . 8 . 3  shou ld  
appl y,  where  re levant.  

When  testing  protection  by means  of vo l tage  l im i tation ,  i t  shal l  be  veri fied  by visual  i nspection  
and  by fau l t simu lation .  During  fau l t s imu lation ,  calcu lations  shal l  be  performed  to  determine  
whether the  vol tage remains  below the  l im i ts  l a id  down  above.  

5.2.8 .5  Connectors  

I n  add i tion  to  the  measures as  g iven  i n  5 . 2 . 8. 1  to  5 . 2 . 8 . 4,  (SELV,  PELV,  l im i ted  d ischarg ing  
energy,  protective  impedance,  l im i ted  vol tage)  i t  shal l  be  ensured  that i n  the  event of error or 
polari ty  reversal  of connectors  no  vol tages  that exceed  25  V a. c.  or 60  V d . c.  can  be  
connected  i n to  a  ci rcu i t  wi th  protective  separation .  Th is  appl ies  for example  to  p lug-in -sub-
assembl ies  or other p lug -in  devices wh ich  can  be  p lugged-in  wi thou t the  u se  of a  tool  (key)  or 
wh ich  are  accessible  wi thou t the  use  of a  tool .  Th is  does  not appl y to  EE  wh ich  is  i n tended  for 
assembly i n  closed  e lectrical  operating  areas  (see 5 . 2 . 7) .  See  also  7 . 1 . 9 .  

I f requ ired ,  testing  of non-in terchangeabi l i ty  and  protection  against polari ty  reversal  of 
connectors,  p l ugs  and  socket ou tlets  shal l  be  confi rmed  by visual  i nspection  and  tria l  
i nsertion .  

5.2.9  Protection  with  regard  to  ind i rect contact 

Protection  against i nd i rect contact is  requ ired  to  prevent shock curren ts  wh ich  can  resu l t from  
exposed  conductive  parts  of EE  during  an  i nsu lation  fai l u re.  Th is  protection  shal l  be  designed  
accord ing  to  the  fol lowing  requ i rements:  

For EE  constructed  to  protective  class  I  the  requ i rements  as  g i ven  i n  5 . 2 . 9 . 1  to  5 . 2 . 1 1  appl y.  

The  con ten t of 5 . 2 . 1 2  deals  wi th  particu lar aspects  of protective  class  I I .  

Protective  class  I I I  i s  rarel y  appl icable  for EE.  

Protective  class  0  is  not acceptable  for EE.  

At a  decisive  vol tage h igher than  1  400  V a . c.  or 2  000  V d . c. ,  on l y protective  class  I  i s  
acceptable.  

Al l  conductive  parts  wh ich  are  not separated  from  l i ve  parts  by at least basic i nsu lation  shal l  
be  treated  as  l i ve  parts .  

With  respect to  testing  of components  and  equ ipment,  the  measures  taken  accord ing  to  5 . 2 . 9  
to  5 . 2 . 1 2  shal l  be  checked  for compl iance by means of visual  i nspection .  These requ irements  
shal l  a lso  apply to  devices  constructed  or i nstal led  during  the  implementation  of the  
i nstal lation .  
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5.2.9 .1  Insu lation  between  l ive  parts  and  exposed  conductive  parts  

Exposed  conductive  parts  of EE  shal l  be  separated  from  l i ve  parts  at l east by basic i nsu lation  
or by  clearances  i n  accordance  wi th  Table  3  or Table  4 ,  as  appropriate.  

Testing  shal l  be  by visual  inspection .  I n  case  of doubt,  re-measurement of clearances,  
creepage  d istances  and  sol i d  i nsu lation  shal l  be  made.  

5.2.9 .2  Protective  bonding  

Protective  bond ing  shal l  a lways be  provided  between  exposed  conductive  parts  of EE  and  the  
means of connection  for the  protective  conductor;  i t  i s  not however essentia l  when  one  of the  
fol lowing  appl ies:  

a)1 )   when  exposed  conductive  parts  are  exclusively  re lated  to  e lectrical  ci rcu i ts  wi th  
protection  i n  case of d i rect con tact accord ing  to  5 . 2 . 8 ,  wi th  the  l im i ti ng  value  of the  
decisive  vol tage  i ncreased  to  50  V a. c.  or 1 20  V d . c.  for SELV- or PELV-systems (see  
5 . 2 . 8 . 1 ) ,  or 

a)2 )   where  protection  i s  provided  by means of vo l tage  l im i tation  (see  5 . 2 . 8. 4) ;  or 

b)   when  magnet cores  are  used ,  for example,  transformers,  chokes and  con tactors;  or 

c)   when  exposed  conductive  parts  of smal l  d imensions  (about 50  mm  x 50  mm)  cannot be  
touched  or g rasped  when  the  EE  is  used  as  i n tended  and  wh ich  have  a  l ow probabi l i ty  
of con tact.  Such  exposed  conductive  parts  are,  for example,  screws,  ri vets,  nameplates  
and  cable  clamps.  

NOTE  Conducti ve  parts  wh ich  are  separated  from  l i ve  parts  us ing  double  or re in forced  i nsu lation  (see  5 . 2 . 1 8 . 2 )  
are  no  l onger considered  to  be  exposed  conducti ve  parts  and  therefore,  requ i re  no  protective  bond ing .  

Testing  shal l  be  by visual  i nspection .  When  claim ing  one  of the  exceptions  from  the  requ i re-
ments  of provid ing  protective  bond ing  i n  accordance  wi th  a) ,  b)  or c) ,  i t  shal l  be  confi rmed  by  
documentation  that these requ iremen ts  are  met.  (For bond ing  connection  arrangemen ts,  see  
A. 5 . 2 . 9 . 2 . )  

5.2.9 .3  Rating  of protective  bonding  

Protective  bond ing  shal l  wi thstand  the  h ighest thermal  and  d ynamic stresses that can  occur to  
the  EE  i tem(s)  concerned  when  they are  subjected  to  a  fau l t connecting  to  exposed  
conductive  parts.  

I n  order to  avoid  thermal  overload ,  the  requ i rements  of 8 . 3 . 3 . 4  shal l  be  appl ied  to  the  design  
of the  protective  bond ing  (see  Annex A) .  

For testing ,  the  resistance of protective  bond ing  shal l  i n  case of doubt be  measured  in  
accordance wi th  the  th i rd  paragraph  of A. 5 . 2 . 9. 3,  the  vol tage d rop in  case of short-ci rcu i t wi th  
respect to  an  exposed  conductive  part shal l  then  be  determined  from  th is  measurement.  

5.2.9 .4  Protection  against  corrosion  

Protective  connections  shal l  be  protected  against corrosion  under the  speci fied  ambien t 
cond i tions  (see Annex A) .  

5.2.9 .5  Protective  bonding  conductor with  low cross-section  

Where the  exposed  conductive  parts  of EE  are  connected  to  the  protective  conductor of EE  
using  a  protective  bond ing  conductor wi th  a  smal l  cross-section ,  care  shal l  be  taken  that a  
fau l t between  these exposed  conductive  parts  and  l i ve  parts  wi th  a  l arger cross-section  i s  
prevented .  Th is  can  be  ach ieved  by a  su i table  construction  or by double  or re in forced  
i nsu lation .  

NOTE  Th is  appl ies  for example  for d ata  processing  eq u ipment  wi th i n  power e l ectron ic equ ipment.  
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5.2.9.6  EE  with  voltage above 1  400  V a.c.  or 2  000  V d .c.  

I n  EE  wi th  a  decisive  vol tage (5 . 2 . 1 3)  of more  than  1  400  V a. c.  or 2  000  V d . c. ,  accessible  
and  non-accessib le  conductive  parts  wh ich  are  not l i ve  parts  shal l  be  i ncluded  wi th in  the  
protective  bond ing .  Excepted  are  conductive  parts  wi th  smal l  d imensions  or those assigned  to  
ci rcu i ts  wi th  protective  separation  and  extra-low vol tage or magnet cores  accord ing  to  5 . 2 . 9 . 2  
a)  to  c) .  

5.2.9.7  In terruption  

The protective  bond ing  of EE  shal l  be  permanentl y  connected  and  not be  in terrupted  by a  
swi tch  or an  e lectron ic  device.  

Where the  protective  connection  to  a  sub-assembly of EE  is  made by  a  p lug -and-socket 
device  when  i t i s  l i ve  or conducting ,  the  protective  connection  shal l  n ot be  broken  before  the  
l i ve  conductors.  On  re-connection  the  protective  conductor shal l  re-connect before  the  l i ve  
connection ,  or at the  latest,  together wi th  the  l i ve  conductors.  

5.2.9 .8  Marking  

Protective  bond ing  conductors  shal l  be  easi l y  recogn izable  from  thei r shape,  location  (for 
example  short vis ible  p ieces  of conductors)  or colour cod ing ;  exceptions  are  the  protective  
bond ing  conductors  on  prin ted  ci rcu i t boards  and  protective  bond ing  conductors  such  as  
those i n  wi re-wrap  and  sim i lar back wiri ng  of e lectron ic sub-assembl ies  wh ich  cannot be  
unfastened  wi thout destruction .  When  marking  by colours,  the  colour combination  g reen-
yel low shal l  be  used .  I nsu lated  s ing le-core  protective  bond ing  conductors  shal l  be  g reen-
yel low along  their en ti re  leng th .  The colour cod ing  g reen-yel low shal l  be  used  on l y  for the  
protective  bond ing  conductors  and  for the  protective  conductors.  

5.2.1 0  Means  of connection  for the  protective  conductor 

EE wi th  in ternal  protective  bond ing  shal l  have  means  of connection  for the  external  protective  
conductor near the  terminals  for the  respective  l i ve  conductors.  They  shal l  be  corrosion-
resistan t and  shal l  be  su i table  for the  connection  of the  protective  conductor cross-section  
wh ich  i s  determined  from  the  d imension  of the  l i ve  conductors  accord ing  to  I EC  60364-5-54,  
un less  a  l arger cross-section  is  requ i red  accord ing  to  8 . 3 . 3 . 4 .  The  means  of connection  for 
the  protective  conductor shal l  not be  used  as  a  part of the  mechan ical  assembly of the  EE.  

The means  of connection  for the  protective  conductor shou ld  be  marked  i n  an  easi l y  
recogn izable  way,  wi th :  

– the  symbol  No.  501 9   of I EC  6041 7-1 ;  or 

– the  l etters  "PE" ;  or 

– the  colour cod ing  g reen-yel low.  

Marking  shou ld  not be  done on  easi l y  changeable  fixtures  such  as  screws.  Th is  marking  i s  not  
necessary for connectors.  The con ten t of 7 . 1 . 9  appl ies  to  the  external  connectors.  

5.2.1 1  Leakage current and  fau lt current 

5.2.1 1 . 1  H igh  leakage  current 

Where an  EE  has  a  con tinuous leakage curren t of more  than  3 , 5  mA a. c.  or 1 0  mA d . c.  i n  
normal  use,  a  fixed  connection  i s  requ ired  for protection ;  th is  shal l  be  stated  in  the  operating  
manuals .  

The combination  of a  residual -curren t-operated  protective  device  (RCD)  wi th  i n  particu lar 
several  EEs may be  i ncompatib le  i f the  resu l ti ng  leakage current d rawn  by thei r rad io  
frequency fi l ters  i s  so  h i gh  that the  RCD is  triggered .  
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When  several  i tems of EE  are  connected  to  a  source  of suppl y,  the  tota l  l eakage cu rrent of 
3 , 5  mA a. c.  or 1 0  mA d . c.  in  the  protective  conductor may be  exceeded .  I n  these  cases  and  
where  the  protective  conductor is  i n terrupted ,  i t  i s  possible  for a  person  to  become exposed  to  
a  leakage curren t h igher than  the  l im i t 3 , 5  mA a. c.  or 1 0  mA d . c.  U nder such  cond i tions,  and  
as  l ong  as  no  in ternational  standard  exists  on  the  measures  to  be  taken  to  preven t th is,  the  
fol lowing  shal l  be  provided :  

– dupl ication  of the  protective  conductor,  or 

– au tomatic d isconnection  of the  suppl y i n  case of d iscon tinu i ty  of the  protective  
conductor,  or 

– i ncorporation  of a  double-wound  transformer (or equ ivalen t)  i n  the  suppl y  wi th  the  ci rcu i t  
protective  conductor connected  to  the  exposed  conductive  parts  of the  EE  and  to  th e  
secondary wind ing  of the  transformer.  

Measurement of l eakage cu rren t is  requ ired  on  EE  wh ich  is  not i n tended  for permanen t 
connection .  

NOTE:  The requirements specified  in  th is subclause are deemed  supplementary to and  not alternative to the relevant 
requirements for protection by residual  current devices in  AS/NZS 3000.  

The EE  shal l  be  set up  i n  an  insu lated  state  wi thou t connection  of the  protective  earth  
conductor and  shal l  be  operated  at rated  vol tage.  Under these  cond i tions,  the  curren t shal l  be  
measured  at the  fo l lowing  poin ts:  

a)  for an  EE  wh ich  is  i n tended  for connection  to  a  TT or TN  system,  between  the  protective  
 terminal  conductor and  the  protective  earth  conductor i tsel f;  

b)  for an  EE  wh ich  is  i n tended  for connection  to  an  I T  system,  between  the  protective  
 terminal  conductor and  each  ou ter conductor.  

The curren t measuring  ci rcu i t  shal l  be  accord ing  to  F igure  3  of I EC  60990.  

5.2.1 1 .2  Compatibi l i ty  with  residual-current-operated  protective devices  in  case of low 
leakage  current 

A residual -current-operated  protective  device  (RCD)  wi th  rated  fau l t cu rrent Ifn  ≤  30  mA may 

be  used  to  provide  protection  i n  case  of i nd i rect con tact and /or supplementary protection  i n  
case of d i rect con tact.  I t  i s  presupposed  that the  leakage current of the  EE(s)  accord ing  to  
5 . 2 . 1 1 . 1  is  low enough  not to  un in ten tional l y  tri gger the  RCD  connected  in  series.  

Before  connecting  an  EE  to  a  suppl y protected  by an  RCD,  the  compatib i l i ty  of the  EE  wi th  the  
RCD shal l  be  veri fied ,  by  reference to  F igure  4  and  the  paragraphs  below.  
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Compatibi l i ty of
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IEC   1763/03  

Figure 4  – Flow chart lead ing  to  requ irements  when  using  EE(s)  beh ind  an  RCD 

Depend ing  on  the  supply s ide  ci rcu i try of the  EE  and  the  type  of RCD  (Type AC,  A or B  
accord ing  to  I EC  60755) ,  EE  and  RCD may be  compatible  or i ncompatible.  F igure  4  i n d icates   

1 )  when  an  EE  is  requ i red  to  be  compatible  wi th  the  RCD;  

2 )  when  a  design  notice  as  g iven  below shal l  be  fi tted  to  the  EE  requ iri ng  the  use  of an  
RCD Type  B  or of another protection .  

Design  notice:  where  a  residual -curren t-operated  protective  device  (RCD)  is  used  for 
protection  in  case  of d i rect or in d i rect contact,  on l y a  Type  B  RCD is  a l l owed  on  the  suppl y  
s i de  of th is  EE .  Otherwise  another protective  measure  shal l  be  appl ied  such  as  separation  of 
the  EE  from  the  environment by double  or re in forced  i nsu lation  or iso lation  of EE  and  suppl y  
system  by a  transformer.   

c)  Movable  EE  wi th  a  rated  i npu t ≤  4  kVA shal l  be  designed  to  be  compatible  wi th  a  Type  A 
RCD – protection  i n  case  of i nd irect and/or d i rect con tact.  

d )  Movable  EE  wi th  a  rated  input >  4  kVA,  shal l  have the  design  notice  (see  above)  fi tted  to  
the  equ ipmen t and  wri tten  i n  the  operating  manual .  

e)  Permanen tl y  connected  EE  shal l  have the  design  notice  (see  above)  fi tted  to  the  
equ ipment and  wri tten  i n  the  operating  manual .  

I n  particu lar,  operation  of an  RCD connected  in  series  wi th  EE  shal l  not be  preven ted  by a  
d . c.  component i n  the  fau l t  curren t.  

C i rcu i ts  2 ,  3 ,  6  and  7  i n  F igu re  A. 2 ,  may contain  a  h i gh  d . c.  componen t i n  the  residual  current 
and  reduce  the  sensi ti vi ty  of the  Type  AC  and  A RCDs,  therefore  these combinations  are  
unacceptable.  Su i table  and  acceptable  are  combinations  of the  ci rcu i ts  men tioned  wi th  RCDs 
of Type  B,  wh ich  are  tri ggered  by a l l  waveforms of residual  curren t occurring  (see  F igure  A. 2) .  
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N OTE  RC Ds  su i tab l e  to  be  tri g g e re d  by d i fferi n g  wa vefo rm s  of res i d u al  cu rren t  sh o u l d  b e  m arked  wi th  sym bol s  as  
d efi n ed  i n  I E C  60 755  as  fo l l o ws:  

 

   Typ e  A 

-  a . c.  cu rre n t  sen si ti ve  an d  pu l se  cu rre n t  sen si ti ve  (su i tabl e  for ci rcu i ts  1 ,  4 ,  5 ,  8 ,  9  acco rd i n g  to  
F i g u re  A. 2 )  

   Typ e  B  

-  u n i ve rsal  cu rren t  sen si ti ve  (su i tabl e  for a l l  ci rcu i ts  acco rd i n g  to  F i g u re  A. 2) .  

For design  and  construction  of e lectrical  i nsta l lations,  care  shal l  be  taken  wi th  Type B  RCDs,  
see  5 . 3. 2 . 3  and  design  example  i n  F igure  A. 3.  

I f necessary,  re-checking  shou ld  be  carried  ou t to  confi rm  the  compatibi l i ty  of the  RCD  
(accord ing  to  I EC  61 008-1  or I EC  60755)  wi th  the  ci rcu i try employed  i n  the  EE  (see F igure  
A. 2) .  

5.2.1 2  Special  features  in  EE  for protective  class  I I  

I f EE  is  designed  to  use  double  or re in forced  i nsu lation  between  l i ve  parts  and  accessib le  
surfaces of an  EE  i n  accordance wi th  5 . 2 . 3  b)  1 )  or 5 . 2 . 4 ,  then  the  design  is  considered  
equ ivalen t to  protective  class  I I  i f the  fo l lowing  a lso  appl y:  

– EE  designed  to  protective  class  I I  shal l  not have means  of connection  for the  protective  
conductor (PE  or PEN) .  However th is  does  not appl y i f the  protective  conductor i s  
passed  th rough  the  EE  to  equ ipment series-connected  beyond  i t.  I n  the  l atter event,  the  
protective  conductor and  i ts  means for connection  shal l  be  i nsu lated  wi th  basic  
i nsu lation  against the  accessible  su rface of the  EE  and  against ci rcu i ts  wh ich  employ 
protective  separation ,  extra-low vol tage,  protective  impedance  and  l im i ted  d ischarg ing  
energy,  accord ing  to  5 . 2 . 8.  Th is  basic insu lation  shal l  correspond  to  the  rated  i nsu lation  
vol tage  of the  series-connected  equ ipmen t.  

– Metal -encased  EE  of protective  class  I I  may have provis ion  on  i ts  enclosure  for the  
connection  of an  equ ipoten tial  bond ing  conductor.  

– EE  of protective  class  I I  may have  provis ion  for the  connection  of a  functional  earth ing  
conductor or for the  damping  of over vol tages;  i t  shal l ,  however,  be  insu lated  as  though  
i t  i s  a  l i ve  part.  

– EE  of protective  class  I I  shal l  be  classi fied  on  the  name plate  wi th  the symbol  No.  51 72  

 of I EC  6041 7-1 .  

5.2.1 3  Decis ive  voltage 

The decis ive  vol tage  of a  ci rcu i t  i n  respect of the  protective  measures  to  be  employed  against 
e lectric shock is  the  h ighest vol tage wh ich  occurs  con tinuousl y between  any two arbi trary l i ve  
parts  of the  EE  during  rated  worst operating  cond i tions  when  used  as  in tended .  I f continuous  
d i rect earth ing  of the  ci rcu i t  of the  EE  is  provided  through  conductors  of sufficien tl y  l ow 
impedance,  then  the  decisive  vol tage  is  the  h ighest vol tage  wh ich  occurs  con tinuousl y  
between  an y arbi trary l i ve  part of th is  ci rcu i t  and  earth  (for example  ci rcu i ts  connected  to  an  
earthed  three-phase  suppl y) .  

The  decis ive  vol tage  appl ies  to  a l l  parts  of ci rcu i ts  of the  EE  under consideration .  

No  agreed  procedure  is  avai lable  for the  calcu lation  of the  decis ive  vol tage at the  present 
time.  Therefore  the  method  of ca lcu lation  wh ich  fol lows  shal l  be  used  to  determine the  
measures to  be  taken  to  provide  adequate  protection .  These measures  fal l  i n to  categories  
described  by the  l im i t  l evels  accord ing  to  the  classi fications  i n  column  1  of Table  1 .  
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The actual  classi fication  of a  ci rcu i t of EE  wi th  regard  to  protection  against e lectric shock is  
dependen t upon  the  decis ive  vol tage  UM  wh ich  relates  to  the  a . c.  and  d . c.  vo l tage  of the  
ci rcu i t.  UM  i s  a lso  affected  by the  nature  of the  vol tage waveforms and  these shal l  be  taken  
i n to  consideration  when  calcu lations  are  performed  ( i . e.  the  ripple  vol tage,  chopped  vol tage,  
and  recurring  overshoots  that may occur) .  

I t  shou ld  be  understood  that the  method  of ca lcu lation  i n  the  procedure  to  be  adopted  below 
does  not l ead  to  a  defin i te  solu tion  for a  value  for decis ive  vol tage UM .  I t  does  however a l l ow 
a  decis ion  to  be  made  as  to  wh ich  classi fication  of Table  1  the  value  of UM  fi ts.  

Three  cases a) ,  b)  and  c)  of waveforms are  g iven  for decid ing  wh ich  classi fication  of a  ci rcu i t  
shal l  be  chosen  from  Table  1 .  

Case a)  for a.c.  voltage  (see  F igure  5)  where:  

UAC  =  an  a . c.  vol tage (r.m . s. )  i n  vol ts ,  wi th  

UACP  =  a  repeti ti ve  peak value  i n  vol ts ,  and  a  value  of  

UACL  =  the  l im i t of the  a. c.  vol tage  (r.m . s. )  chosen  from  column  a)  of Table  1 .  

I f UAC /UACL  ≤  1 ,  and  UACP/(√2  X UACL)  ≤  1 ,  then :  UM  ≤  UACL .  

Bu t i f one  or both  cond i tions  are  not true,  then  repeat the  calcu lation  wi th  the  next h igher 
value  of UACL  i n  Table  1 .  

The  value  for UACL  for wh ich  both  cond i tions  are  true  shal l  be  used  to  decide  wh ich  range i n  
Table  1  appl ies  to  the  ci rcu i t considered .  I f one  of the  cond i tions  is  not true  even  wi th  UACL  =  

1 400  V a . c. ,  then  the  h igher vol tage range  appl ies  (Table  1 ,  l ast row) .  

UACP

UAC

IEC   1764/03  

Figure  5  – Typical  waveform for case  a)  a.c.  vol tage 

Case b)  for d .c.  vol tage  (see  F igure  6)  – where:  

UDC  =  a  d . c.  vol tage of mean  value  in  wh ich  the  ripple  con ten t g i ving  rise  to  UDCP  i s  not 
more  than  1 0  %  (1 0  %  r.m . s.  ri pple  content resu l ti ng  from  the  ratio  of the  r.m . s.  
values  of the  superimposed  a. c.  vol tage  and  of the  smooth  d . c.  vol tage) ,  

UDCP  =  the  repeti ti ve  peak value  of the  d . c.  vol tage  in  vo l ts,  

UDCL  =  the  l im i t  of the  d . c.  vol tage mean  value  in  vol ts,  chosen  from  column  b)  of Table1 .  

I f UDC/UDCL  ≤  1 ,  and  UDCP/( 1 , 1 7  X UDCL)  ≤  1 ,  then :  UM  ≤  UDCL .  
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But i f one  or both  cond i tions  are  not true,  then  repeat the  calcu lation  wi th  the  next h i gher 
value  of UDCL  i n  Table  1 .  

The  value  for UDCL  for wh ich  both  cond i tions  are  true  shal l  be  used  to  decide  wh ich  range in  
Table  1  appl ies  to  the  ci rcu i t considered .  I f one  of the  cond i tions  is  not true  even  wi th  UDCL  =  
2  000  V d . c. ,  then  the  h igher vol tage range  appl ies  (Table  1 ,  l ast row) .  

UDC

UDCP

IEC   1765/03  

Figure  6  – Typical  waveform for case  b)  d .c.  vol tage 

Case c)  for pu lsating  voltage  (see  F igure  7)  

For a  pu lsating  vol tage  (d . c.  vo l tage  where  the  ripple  con ten t is  more  than  1 0  %) ,  the  
evaluation  of both  componen ts  i s  made  separatel y  accord ing  to  the  formu la  below,  where:  

UAC  =  a . c.  vol tage componen t (r.m . s.  value) ,  i n  vo l ts ;  

UDC  =  d . c.  vol tage componen t (mean  value) ,  i n  vol ts;  

UACP  =  repeti ti ve  peak value  of the  a. c.  vo l tage  componen t,  in  vol ts.  

I f (UAC/UACL  +  UDC/UDCL)  ≤  1 ,  and  ( (UACP/√2  X UACL)  +  (UDC/1 , 1 7  X UDCL) )  ≤  1 ,  then  UM  ≤  
UDCL  and  UACL .  

Bu t i f one  or both  cond i tions  are  not true,  then  repeat the  calcu lation  wi th  the  next h igher 
values  of UACL  and  UDCL  i n  Table  1 .  

The  values for UACL  and  UDCL  for wh ich  both  cond i tions  are  true  shal l  be  used  to  decide  
wh ich  range in  Table  1  appl ies  to  the  ci rcu i t considered .  I f one  of the  cond i tions  is  not true  
even  wi th  UACL  =  1  400  V a . c.  or UDCL  =  2  000  V d . c. ,  then  the  h igher vol tage range appl ies  

(Table  1 ,  l ast row) .  
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UDC

UAC

UACP

IEC   1766/03  

Figure 7  – Typical  waveform for case  c)  pu lsating  voltage 

The fol lowing  g ive  add i tional  in formation  relati ng  to  the  l im i t vol tages of cases  a) ,  b)  and  c)  of 
Table  1 :  

UACL  l im i t of a. c.  vo l tage  (see  Table  1 ) :  

UACL =  25  V as  the  upper l im i t of protective  extra-low vol tage (SELV or PELV)  
accord ing  to  5 . 2 . 8. 1  and  5 . 2 . 8 . 4 .  

UACL =  50  V as  the  upper l im i t  for ci rcu i ts  wi th  exposed  conductive  parts  wi thou t 
protective  bond ing  accord ing  to  5 . 2 . 9 . 2  a) .  

UACL =   1  400  V as  l im i t  of the  a . c.  vol tage  accord ing  to  5 . 2 . 9 ,  5 . 2 . 9. 6  and  5 . 2 . 1 4. 2 .  

UDC L  l im i t of d . c.  vo l tage  (see  Table  1 ) :  

UDC L =  60  V as  the  upper l im i t of protective  extra-low vol tage (SELV or PELV)  
accord ing  to  5 . 2 . 8 . 1  and  5 . 2 . 8 . 4 .  

UDC L =  1 20  V as  the  upper l im i t for ci rcu i ts  wi th  exposed  conductive  parts  wi thout 
protective  bond ing  accord ing  to  5 . 2 . 9 . 2  a) .  

UDC L =  2  000  V as  the  l im i t  of the  d . c.  vol tage  accord ing  to  5 . 2 . 9 ,  5 . 2 . 9 . 6  and  5 . 2 . 1 4. 2 .  

These  vol tages are  mean  values  al lowing  for a  ri pple  con tent of not more  than  1 0  %  r.m . s.  

Table  1  g i ves  a  summary  of the  l im i ts  of the  decis ive  vol tage.  

Table  1  – Summary of the  l imits  of the  decisive  voltage UM  

Limi t of decisi ve vol tage UM  

Classi fi cation  of a  ci rcui t i n  EE  

a)  
a . c.  vo l ta g e  

(r. m . s .  val u e )  

UACL 

V 

b)  
d . c.  vo l ta g e  

(m ean  val u e)  

UDC L 

V 

c)  
a . c.  vo l ta g e  

(pe ak va l u e )  

UACL X  √2  

V 

Subclause 

E l ectri c ci rcu i ts  wi th  p rotecti ve  
separati o n  an d  wi th ou t  p rotecti on  
ag ai n st  d i rect  con tact  

2 5  60  35  
5 . 2 . 8 . 1  
5 . 2 . 8 . 4  

E xpose d  con d u cti ve  pa rts  of ci rcu i ts  
wi th  p rotecti ve  sep arati o n  an d  
wi th o u t  protecti ve  bo n d i n g  

50  1 2 0  71  5 . 2 . 9 . 2  a )  

Ci rcu i ts  wi th  h i g h e r vol ta g e  1  40 0  2  00 0  2  00 0  
5 . 2 . 9  

5 . 2 . 9 . 6  
5 . 2 . 1 4. 2  

N OTE  Th e  e xtra- l o w-vol ta g e  l i m i ts  of d eci s i ve  vo l tag e  are  th ose  from  I E C  603 64-4-41 .  
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Accord ing  to  the  th ree l im i t levels  for the  decis ive  vol tage in  Table  1 ,  four vol tage ranges  
exist:  

1 )  UM  ≤  25  V a. c.  or 60  V d . c.  

 appl ies  to  ci rcu i ts  wi thou t protection  against d i rect con tact,  bu t wi th  protective  
separation  to  ad j acent ci rcu i ts  wi th  UM  >  50  V a. c.  or 60  V d . c. ;  

2 )  25  V a . c.  or 60  V d . c.  <  UM  ≤  50  V a. c.  or 1 20  V d . c.  

 appl ies  to  ci rcu i ts  wi th  protection  against d i rect con tact and  protective  separation  to  
ad j acen t ci rcu i ts  wi th  UM  >  50  V a. c.  or 1 20  V d . c. ,  bu t wi thout protective  bond ing  of the  
exposed  conductive  parts;  

3)  50  V a . c.  or 1 20  V d . c.  <  UM  ≤  1  400  V a . c.  or 2  000  V d . c.  

 appl ies  to  ci rcu i ts  wi th  protection  against d i rect con tact and  protective  separation  to  
ad j acen t ci rcu i ts  wi th  UM  >  1  400  V a . c.  or 2  000  V d . c.  and  wi th  protective  bond ing  or 
double  or rein forced  i nsu lation  of exposed  conductive  parts .  Basic i nsu lation  is  requ i red  
from  ad jacent ci rcu i ts  wi th  50  V a . c.  or 1 20  V d . c.  <  UM  ≤  1  400  V a. c.  or 2  000  V d . c.  

4)  UM  >  1  400  V a . c.  or 2  000  V d . c.  

 appl ies  to  ci rcu i ts  wi th  protection  against d i rect con tact,  wi th  protective  bond ing  of 
exposed  conductive  parts  and  wi th  basic i nsu lation  to  ad j acen t ci rcu i ts  wi th  UM  >  
1  400  V a. c.  or 2  000  V d . c.  

For the  design  of the  i n su lation  depend ing  on  these vol tage  ranges,  see  F igu res  9  and  1 0  
(see  Annex A) .  

5.2.1 4  Sol id  insu lation ,  insu lation  of ci rcu its  

Sol id  i nsu lation  shal l  be  designed  to  resist the  stresses,  especial l y  mechan ical ,  e lectrical ,  
thermal  and  cl imatic stresses that are  to  be  expected  i n  normal  use  and ,  i t  shal l  have a  
sufficient resistance to  ageing  during  the  l i fetime of EE.  Th is  a lso  appl ies  to  l i qu id  i nsu lation .  
Th in ,  easi l y  damageable  materials  such  as  coating  wi th  lacquer or oxides  and  anode coatings  
are  considered  i nsufficient to  satisfy these  requ irements.  

The design  requ irements  for sol id  i nsu lation  are  determined  from  Figures  1 1  to  1 3  i n  re lation  
to  F igures 8  to  1 0.  Add i tional  requ i rements  are  g iven  in  5 . 2 . 1 4. 1  to  5 . 2 . 1 4. 3.  

Testing  shal l  be  by visual  i nspection .  I n  case of doubt measurement of the  th ickness  of the  
i nsu lation  and  re-calcu lation  of i ts  d ie lectric  streng th  shal l  be  made.  

5.2.1 4.1  Between  circu its  and  exposed  conductive  parts  or accessible  surfaces  of EE  

Basic,  supplementary,  double  or rein forced  i nsu lation  shal l  be  appl ied  for the  protection  
against e lectric  shock.  

Th is  i nsu lation  shal l  be  designed  accord ing  to  the  rated  i nsu lation  vol tage (RIV)  for an  
impu lse  wi thstand  vol tage,  determined  from  Table  3  or 4 ,  co lumn  6  or 8 ,  accord ing  to  5 . 2 . 1 6. 1  
or 5 . 2 . 1 6. 2 .   

Where the  appropriate  clearances  are  not designed  to  meet over vol tage category I I I  (see  
Table  1  of I EC  60664-1 )  as  set ou t i n  column  6  of Table  3 ,  and  i t i s  decided  to  choose  
a l ternative  clearances  accord ing  to  paragraph  3  or 4  of 5 . 2 . 1 6 . 1 ,  then  the  impu lse  wi thstand  
vol tage  appropriate  to  these  clearances  determines  the  RIV.  

The  fol lowing  shal l  apply  for the  i nsu lation  between  l i ve  parts  and  the  surface  of accessible  
parts  of EE  accord ing  to  5 . 2 . 3  b) 1 )  to  b)4) :  
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When  a  design  i n volves  subd ivided  basic  and  supplementary i nsu lation  or subd ivided  double  
i nsu lation  wi th  an  e lectrical  ci rcu i t i n  between ,  then  the  h ighest of the  RIVs  shal l  be  employed  
for design  purposes,  and  not the  vol tage of the  particu lar ci rcu i t.  F i gure  A. 4  shows an  
example.   

The  foregoing  paragraph  does  not appl y to  parts  wi th  smal l  d imensions  (approximatel y 50  mm 
x 50  mm)  wh ich ,  when  the  EE  is  used  as  in tended ,  are  not requ i red  to  be  touched  or cannot  
be  g rasped  or where  the  danger of touch  is  not s i gn i fican t.  

F igu re  A. 5  shows  examples  for the  i nsu lation  requ i red  for con trol  e lements.  

For vol tage tests,  see  9 . 4 . 5 . 1  and  9 . 4 . 5 . 2 .  

5.2.1 4.2  Between  circu its  

Basic insu lation  shal l  be  appl ied  between  separate  ci rcu i ts  of an  EE.  

Exceptions  are  

•  between  ci rcu i ts  designed  accord ing  to  5 . 2 . 8  and  other ci rcu i ts  not designed  accord ing  
to  5 . 2 . 8;  

•  between  ci rcu i ts  designed  for a  decis ive  vol tage of more  than  1  400  V a. c.  or 2  000  V 
d . c.  and  other ci rcu i ts  designed  for a  l ower decisive  vol tage.  

These  ci rcu i ts  shal l  be  i nsu lated  as  per the  requ irements  of protective  separation  (see  5 . 2 . 1 8 ;  
double  or rein forced  i nsu lation  or protective  screen ing) .  

N OTE  I n  th i s  case,  ea rth i n g  o f th e  secon d ary tran sform er i s  n ot  n ecessa ry.  

The insu lation  shal l  be  designed  for an  impu lse  wi thstand  vol tage wh ich  corresponds  to  the  
respective  rated  insu lation  vol tage,  determined  from  columns 6  or 8  i n  Tables  3  or 4 .  

For vol tage tests,  see  9 . 4 . 5 .  

5.2.1 4.3  Bridg ing  of the  insu lation  via  conductive parts  

Conductive  parts,  for example  resistors  and  capaci tors,  wh ich  bridge  over an  i nsu lation  
accord ing  to  5 . 2 . 1 4. 1  or 5 . 2 . 1 4 . 2  shal l  wi thstand  the  same electric stress  as  that defined  for 
the  insu lation  concerned .  I f these componen ts  bridge  over a  double  or rein forced  i nsu lation ,  
then  they shal l  correspond  add i tional l y  to  the  requ i rements  of protective  impedance accord ing  
to  5 . 2 . 8. 3.  

For vol tage  tests  see 9 . 4. 5 .  

5.2.1 5  Clearances  and  creepage d istances,  pol lution  degree  

5.2.1 5.1  Clearances  and  creepage d istances  

Clearances and  creepage  d istances  shal l  be  selected  accord ing  to  the  princip les  of 
I EC  60664-1 .  

The  determined  clearances  and  creepage d istances are  m in imum  values.  Manufacturing  
to lerances  shal l  be  taken  in to  accoun t,  when  i nstal l in g  or connecting  EE  on  s i te .  Greater 
clearances  and  creepage d istances  shal l  be  provided  particu larl y,  when  they may be  newly  
created  or changed  by  the  type of moun ting  or method  of wi ri ng  du ring  i nstal lation  or 
connection  of the  EE  on  si te  (see  8 . 2 ) .  The  defined  m in imum  values shal l  not d im in ish  during  
the  working  l i fe  of the  EE.  
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The design  of clearances and  creepage d istances  shal l  make a l lowance for the  total  
degradation  to  be  expected  during  the  working  l i fe  i n  the  expected  envi ronment.  

I n  add i tion ,  where  there  i s  a  requ iremen t for enhanced  re l iabi l i ty,  i t  i s  appropriate  to  i ncrease  
the  d istances  considerabl y.  

The  determination  of clearances  and  creepage  d istances  does  not apply to  the  i n terior of 
enclosures  wh ich  provide  a  sealed  environmen t wh ich  has  been  proven  to  be  impervious  to  
pol l u tion ,  or precipi tation  of moisture.  

I n  add i tion ,  the  determination  of clearances and  creepage d istances  does  not appl y to  active  
or passive  componen ts  when  pol lu tion ,  or precipi tation  of moisture  is  avoided  by su i table  
construction  methods.  Examples  are  semiconductors,  capaci tors,  and  prin ted  ci rcu i t boards  
wh ich  have been  covered  wi th  varn ish  or protective  coating  of adequate  and  proven  qual i ty  
for protection  of the  i tem  against pol l u tion  and  moisture  to  the  requ i rements  of 4 . 1  of 
I EC  60664-3.  I n  the  case  of use  of i tems wh ich  have been  covered  wi th  varn ish  or protective  
coating ,  the  test of 9 . 4 . 4 . 4  shal l  be  appl ied .  

E leven  examples  showing  how to  measure  a  clearance or a  creepage  d istance are  contained  
i n  4 . 2  of I EC  60664-1 .  

C learances and  creepage d istances shal l  be  selected  under consideration  of the  fol lowing  
i n fl uences:  

– pol l u tion  degree;  

– over vol tage category;  

– rated  i nsu lation  vol tage;  

– type  of i nsu lation ;  

– l ocation  of i nsu lation ;  

– type  of ci rcu i t considered .  

The type of insu lation  and  the  rated  i nsu lation  vol tage  shal l  be  determined  us ing  the  flow 
charts  i n  F igures  8  to  1 0 .  

The  clearances and  creepage d istances  shal l  be  determined  using  the  fl ow charts  in  F igures  
1 1  to  1 3  and  Tables  3  to  6  (see 5 . 2 . 1 6  to  5 . 2 . 1 7) .  

Tests  shal l  be  made by visual  inspection .  I n  case of doubt,  re-measuremen t of clearances and  
creepage  d istances  shal l  be  made  accord ing  to  9 . 4 . 4. 1 .  

The  fo l lowing  abbreviations  are  used  i n  F igures  8  to  1 3 :  

•  URI V  Rated  insu lation  vol tage,  as  defined  in  5 . 2 . 1 6. 1  to  5 . 2 . 1 6 . 3  for clearances  and  
i n  5 . 2 . 1 7  for creepage  d i stances.  

•  UM  Decis ive  vol tage  of ci rcu i t under consideration .  

•  UI W  Impu lse  wi thstand  vol tage.  

•  CTI  Comparative  tracking  i ndex.  

•  PWB Prin ted  wiri ng  board .  

Full document details: AS 62103-2006 (2016)

http://avadocuments2026.com/doc/as-62103-2006-2016
http://avadocuments2026.com/doc/as-62103-2006-2016


 

www. standards. org . au  © S tandards  Austral ia   
 

37

Insulation within a circuit

Functional  insulation (FI),
determined  by

 URIV of the insulation

IEC   1767/03  

Figure 8  – Determination  of functional  insu lation  
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