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Preface

This Standard was prepared by the Australian members of the Joint Standards Australia/Standards 
New Zealand Committee TE-001,  Safety of Electronic Equipment,  to supersede AS/NZS 60990:2002 , 
Methods of measurement of touch current and protective conductor current.

After consultation with stakeholders in both countries,  Standards Australia and Standards New 
Zealand decided to develop this Standard as an Australian Standard rather than an Australian/New 
Zealand Standard.

The objective of this Standard is  to define measurement methods for d.c.  or a.c.  current of sinusoidal 
or non-sinusoidal waveform, which could flow through the human body, and current flowing through 
a protective conductor.  The measuring methods recommended for touch current are based upon the 
possible effects of current flowing through a human body.  In this Standard, measurements of current 
through networks representing the impedance of the human body are referred to as measurements of 
touch current.  These networks are not necessarily valid for the bodies of animals.

This Standard is  identical with,  and has been reproduced from, IEC 60990:2016 (ED.3 .0) ,  Methods of 
measurement of touch current and protective conductor current.

As this document has been reproduced from an International Standard,  the following applies:

(a)  In the source text ‘this International Standard’  should read ‘this Australian Standard’.

(b)  A full point substitutes for a comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international 
normative references may be used interchangeably.  Refer to the online catalogue for information on 
specific Standards.

The terms ‘normative’  and ‘informative’  are used in Standards to define the application of the 
appendices or annexes to which they apply.  A ‘normative’  appendix or annex is  an integral part of a 
Standard, whereas an ‘informative’  appendix or annex is  only for information and guidance.
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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 

METHODS OF MEASUREMENT OF TOUCH  CURRENT 

AND PROTECTIVE CONDUCTOR CURRENT 

 
FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i ca l  Commiss i on  ( I EC)  i s  a  worl dwide  organ i zati on  for standard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn i ca l  commi ttees  ( I EC  Nati onal  Commi ttees) .  The  ob j ect  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern i ng  s tandard i zati on  i n  the  e l ectri ca l  and  e l ectron i c  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  o ther acti vi ti es ,  I EC  publ i shes  I n ternati ona l  S tandards,  Techn i ca l  Speci fi cati ons ,  
Techn i ca l  Reports ,  Publ i cl y Avai l ab l e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC  
Pub l i cati on (s)”) .  Thei r preparati on  i s  en trusted  to  techn i ca l  commi ttees;  any I EC  Nati ona l  Commi ttee  i n terested  
i n  the  subj ect  dea l t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  g overnmen ta l  and  non -
governmen ta l  organ izati ons  l i a i s i ng  wi th  the  I EC  a l so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zati on  for S tandard i zati on  ( I SO)  i n  accordance  wi th  cond i ti ons  d eterm ined  by 
ag reemen t  between  the  two  organ i zati ons.  

2 )  The  formal  deci s i ons  or ag reemen ts  of I EC  on  techn ica l  matters  express,  as  nearl y as  poss i b l e ,  an  
i n ternati onal  consensus  of op i n i on  on  the  re l evan t  sub j ects  s i nce  each  techn i ca l  commi ttee  has  represen tati on  
from  a l l  i n terested  I EC  Nati ona l  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonabl e  efforts  are  made  to  ensu re  that  the  techn i ca l  con ten t  of I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot  be  he l d  responsib le  for the  way i n  wh i ch  they are  u sed  or for any 
m i s i n terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t  poss i b l e  i n  the i r nati ona l  and  reg i ona l  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or reg i onal  publ i cati on  sha l l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tse l f d oes  not  provi de  any attestati on  of con form i ty.  I ndependen t  certi fi cati on  bod i es  provi de  con form i ty 
assessmen t servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of con form i ty.  I EC  i s  not  respons ib l e  for any 
servi ces  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

6)  Al l  u sers  shou l d  ensu re  that  they have  the  l a test  ed i ti on  of th i s  pub l i cati on .  

7)  N o  l i ab i l i ty sha l l  a ttach  to  I EC  or i ts  d i rectors ,  employees,  servan ts  or agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of i ts  techn i ca l  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l ega l  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  u se  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cati ons.   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  pub l i cati on .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  for the  correct  app l i cati on  of th i s  publ i cati on .  

9)  Atten ti on  i s  d rawn  to  the  poss i b i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  subj ect  of 
paten t  ri gh ts .  I EC  sha l l  not  be  he l d  respons ib l e  for i d en ti fyi ng  any or a l l  such  paten t  ri gh ts.  

I n ternational  Standard  I EC  60990  has  been  prepared  by TC  1 08:  Safety of e lectron ic 
equ ipment wi th in  the  fie l d  of aud io/video,  i n formation  technology and  commun ication  
technology.  

Th is  th i rd  ed i ti on  cancels  and  replaces  the  second  ed i ti on  publ i shed  i n  1 999.  I t  consti tu tes  a  
techn ical  revis ion .   

The  principal  changes  i n  th i s  ed i tion  as  compared  wi th  the  second  ed i tion  are  as  fol lows:  

– the  effects  names  have  been  updated  to  reflect i ncreased  understand ing  of the  range  of 
effects  and  i s  i n  concert wi th  present usage;   

– the  cond i tions  of use  i nvoking  a  GRIPPABLE  PART  have  been  reduced  i n  the  appl ication  of 
the  requ i rements  based  upon  the  cu rren t understand ing  of th i s  effect;   

– the  references  to  I SO  1 001 2-1 ,  wh ich  has  been  replaced  by management standard  of the  
same  number,  have  been  replaced  wi th  explanatory text,  where  needed  to  main tain  the  
sense  of the  document;    
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– former i n formative  Annex H  (GRIPPABLE  PART)  has  been  deleted  from  th i s  update  as  i t  
does  not properly represent the  fu l l  set of cond i tions  under wh ich  immobi l i zation  can  
occur.  A new in formative  Annex H  (Analysis  of frequency fi l tered  touch  cu rrent ci rcu i ts  
measurement)  has  been  added ;   

– the  B ib l i ography (formerly Annex M)  has  been  updated  wi th  add i tional  references  for 
completeness.   

The  text of th i s  standard  i s  based  on  the  fol l owing  documents:  

FDIS  Report  on  voti ng  

1 08/630/FDIS  1 08/640/RVD  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  standard  can  be  found  i n  the  report on  
voting  i nd icated  i n  the  above  table.  

Th is  publ i cation  has  been  d rafted  i n  accordance  wi th  the  I SO/IEC  D i rectives,  Part 2 .  

I n  th is  standard ,  the  fol lowing  prin t  types  or formats  are  used :  

– requ i rements  proper and  normative  annexes:  i n  roman  type;  

– compl iance  statements  and  test speci fications:  in  italic type ;  

– notes/explanatory matter:  i n  smal l er roman  type ;  

– normative  cond i tions  wi th in  tables :  i n  smal l er roman  type;  

– terms  defined  i n  Clause  3 :  SMALL  CAPITALS .  

The  commi ttee  has  decided  that the  con ten ts  of th i s  publ i cation  wi l l  remain  unchanged  un ti l  
the  main tenance  resu l t  date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec. ch"  i n  the  
data  re lated  to  the  speci fi c publ i cation .  At th i s  date,  the  publ ication  wi l l  be   

reconfi rmed ,  

wi thdrawn,  

replaced  by a  revised  ed i ti on ,  or 

amended .  

 

IMPORTANT – The  'colour inside'  logo on  the  cover page  of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct 
understanding  of i ts  contents.  Users  should  therefore  print th is  document using  a  
colour printer.  
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I NTRODUCTION  

Th is  I n ternational  Standard  was  developed  as  a  response  to  concerns  aris ing  from  the  advent 
of e lectron ic swi tch ing  techn iques  being  broad ly appl ied  to  power systems  and  wi th in  
EQU IPMENT ,  g i ving  ri se  to  h igh -frequency harmon ic vol tages  and  curren ts.  

Th is  standard  i s  i n tended  for the  gu idance  of EQU IPMENT  commi ttees  i n  preparing  or 
amend ing  the  test speci fi cations  i n  thei r standards  for measurement of l eakage  current.  
However the  term  " l eakage  curren t"  i s  not used  for reasons  expla ined  below.  

Th is  standard  was  i n i tia l l y prepared  under the  basic safety function  assigned  to  TC  74  (now 
TC  1 08),  as  fo l lows:  

Methods  of measuring  l eakage  current 

Th is  i ncludes,  for various  types  of EQU IPMENT ,  a l l  aspects  of what i s  referred  to  as  " l eakage  
curren t" ,  i nclud ing  methods  of measurement of curren t wi th  regard  to  physiolog ical  effects  
and  for i nsta l lation  purposes,  under normal  cond i tions  and  under certain  fau l t  cond i tions.   

The  methods  of measurement of l eakage  curren t described  herein  resu l t  from  the  review of 
I EC  TS  60479-1  and  other publ i cations,  i nclud ing  descriptions  of earl i er methods  of 
measurement.  

The  fol lowing  conclusions  were  derived  from  a  review of the  effects  of l eakage  curren t:  

– the  primary concern  for safety i nvolves  possib le  fl ow of harmfu l  cu rren t th rough  the  
human  body (th i s  curren t i s  not necessari l y equal  to  the  cu rren t fl owing  th rough  a  
protective  conductor) ;  

– the  effect of e lectric cu rrent on  a  human  body i s  found  to  be  somewhat more  complex 
than  was  assumed  during  the  development of earl i er standards  i n  that there  are  several  
body responses  wh ich  shou ld  be  considered .  The  most s ign i fican t responses  for setting  
l im i ts  for continuous  waveforms  are  

•  perception ,  

•  s tartle-reaction ,  

•  l e tgo-immobi l i zation ,  and  

•  ELECTRIC  BURN .  

Each  of these  four body responses  has  a  un ique  th reshold  l evel .  There  are  a l so  s i gn i fi cant 
d i fferences  i n  the  manner i n  wh ich  some  of these  thresholds  vary wi th  frequency.  

Two  types  of cu rrent have  been  i den ti fi ed  as  need ing  separate  measuring  methods:  TOUCH  

CURRENT  and  PROTECTIVE  CONDUCTOR CURRENT .  

TOUCH  CURRENT  on ly exists  when  a  human  body or a  body model  i s  a  curren t pathway.  

I t  was  a l so  noted  that the  term  " l eakage  curren t"  has  a l ready been  appl ied  to  several  d i fferen t 
concerns:  TOUCH  CURRENT ,  PROTECTIVE  CONDUCTOR CURRENT ,  i nsu lation  properties,  etc.  
Therefore,  i n  th i s  standard ,  the  term  " leakage  curren t"  i s  not used .  

Measurement of  TOUCH  CURRENT  

I n  the  past,  EQU IPMENT  s tandards  have  used  two  trad i tional  techn iques  for measurement of 
l eakage  current.  E i ther the  actual  cu rren t i n  the  protective  conductor was  measured ,  or a  
s imple  resistor-capaci tor network (representing  a  s imple  body model )  was  used ,  the  l eakage  
curren t being  defined  as  the  cu rrent th rough  the  resistor.  
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Th is  standard  provides  measuring  methods  for the  four body responses  to  the  e lectric cu rren t 
noted  above,  us ing  a  more  representative  body model .  

Th is  body model  was  chosen  for most common  cases  of e lectric shock i n  the  general  sense.  
Wi th  respect to  the  path  of cu rren t fl ow and  cond i tions  of con tact,  a  body model  
approximating  fu l l  hand -to-hand  or hand-to-foot con tact i n  normal  cond i tions  i s  used .  For 
smal l  areas  of con tact (for example,  smal l ,  fi nger con tact) ,  a  d i fferent model  may be  
appropriate  bu t i s  not covered  here.  

Of the  four responses,  startl e-reaction  and  l etgo-immobi l i zation  are  related  to  the  peak value  
of TOUCH  CURRENT  and  vary wi th  frequency.  Trad i tional ly,  concerns  for e lectric shock have  
deal t  wi th  s inusoidal  waveforms,  for wh ich  r.m . s.  measurements  are  most conven ien t.  Peak 
measurements  are  more  appropriate  for non-sinusoidal  waveforms  where  s ign i fican t values  
of TOUCH  CURRENT  are  expected ,  bu t are  equal l y su i table  for s i nusoidal  waveforms.  The  
networks  speci fied  for the  measurement of startl e-reaction  and  l etgo-immobi l i zation  are  
frequency-responsive  and  are  so  weighted  that s ing le  l im i t  power-frequency values  can  be  
speci fied  and  referenced .  

ELECTRIC  BURNS ,  however,  are  re lated  to  the  r.m . s.  va lue  of TOUCH  CURRENT ,  and  are  re lati vely 
i ndependent of frequency.  For EQU IPMENT  where  ELECTRIC  BURNS  may be  of concern  (see  
7. 2),  two  separate  measurements  are  made,  one  i n  peak value  for e lectric shock and  a  
second  i n  r.m . s.  value  for ELECTRIC  BURNS  each  us ing  the  appropriate  test ci rcu i t.  

EQU IPMENT  commi ttees  shou ld  decide  wh ich  physiolog ical  effects  are  acceptable  and  wh ich  
are  not,  and  then  decide  on  l im i t  va lues  of cu rren t.  Commi ttees  for certa in  types  of EQU IPMENT  
may adopt s impl i fied  procedures  based  upon  th is  standard .  A d iscussion  of l im i t  va lues,  
based  upon  earl ier work by various  I EC  EQU IPMENT  commi ttees,  i s  provided  i n  Annex D.  

Measurement of PROTECTIVE  CONDUCTOR CURRENT  

I n  certa in  cases,  measurement of the  PROTECTIVE  CONDUCTOR CURRENT  of EQU IPMENT  u nder 
normal  operating  cond i tions  i s  requ i red .  Such  cases  i nclude:  

– selection  of a  residual  curren t protection  device,  

– determination  when  a  h igh  i n tegri ty protective  earth  ci rcu i t  i s  requ i red ,  

– prevent excessive  PROTECTIVE  CONDUCTOR CURRENT  overload  i n  the  e lectrical  i nsta l l ation .  

The  PROTECTIVE  CONDUCTOR CURRENT  i s  measured  by i nserting  an  ammeter of neg l i g ib le  
impedance  i n  series  wi th  the  EQU IPMENT  protective  earth ing  conductor.  
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METHODS OF MEASUREMENT OF TOUCH  CURRENT 

AND PROTECTIVE CONDUCTOR CURRENT 

 

 

 

1  Scope 

Th is  I n ternational  Standard  defines  measurement methods  for 

– d . c.  or a . c.  curren t of s i nusoidal  or non-sinusoidal  waveform,  wh ich  cou ld  fl ow th rough  the  
human  body,  and  

– cu rren t fl owing  th rough  a  protective  conductor.  

The  measuring  methods  recommended  for TOUCH  CURRENT  are  based  upon  the  possib le  
effects  of cu rrent fl owing  th rough  a  human  body.  I n  th i s  standard ,  measurements  of curren t 
th rough  networks  representing  the  impedance  of the  human  body are  referred  to  as  
measurements  of TOUCH  CURRENT .  These  networks  are  not necessari l y va l i d  for the  bod ies  of 
an imals.  

The  speci fication  or impl i cation  of speci fic l im i t  va lues  i s  not wi th in  the  scope  of th is  standard .  
I EC  TS  60479  series  provides  i n formation  regard ing  the  effects  of curren t passing  through  
the  human  body from  wh ich  l im i t  va lues  may be  derived .  

Th is  standard  i s  appl icable  to  a l l  classes  of EQU IPMENT ,  accord ing  to  I EC  61 1 40.  

The  methods  of measurement i n  th is  standard  are  not i n tended  to  be  used  for 

– TOUCH  CURRENTS  having  l ess  than  1  s  duration ,  

– patien t curren ts  as  defined  i n  I EC  60601 -1 ,  

– a . c.  at  frequencies  below 1 5  Hz,  and  

– cu rren ts  above  those  chosen  for ELECTRIC  BURN  l im i ts.  

Th is  basic safety publ i cation  i s  primari l y i n tended  for use  by techn ical  commi ttees  i n  the  
preparation  of standards  i n  accordance  wi th  the  princip les  l a i d  down  i n  I EC  Gu ide  1 04  and  
I SO/IEC Gu ide  51 .  I t  i s  not i n tended  for use  by manufacturers  or certi fi cation  bod ies  
i ndependent of product standards.  

One  of the  responsibi l i ties  of a  techn ical  commi ttee  i s ,  wherever appl i cable,  to  make  use  of 
basic safety publ ications  i n  the  preparation  of i ts  publ ications.  The  requ i rements,  test 
methods  or test cond i tions  of th i s  basic safety publ i cation  on ly apply when  speci fical l y 
referred  to  or i ncluded  i n  the  re levant publ i cations.  

2  Normative  references  

The  fol lowing  documents,  i n  whole  or i n  part,  are  normatively referenced  i n  th is  document 
and  are  i nd ispensable  for i ts  appl i cation .  For dated  references,  on ly the  ed i ti on  ci ted  appl ies.  
For undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies.  

I EC  TS  60479-1 : 2005,  Effects of current on  human beings and livestock – Part 1 :  General 
aspects 

I EC  TS  60479-2 : 2007,  Effects of current on  human beings and livestock – Part 2:  Special 
aspects 
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I EC  61 1 40,  Protection against electric shock – Common aspects for installation and 
equipment 

I SO/IEC Gu ide  51 : 201 4,  Safety aspects – Guidelines for their inclusion in  standards 

I EC  Gu ide  1 04: 201 0,  The preparation of safety publications and the use of basic safety 
publications and group safety publications  

3  Terms  and  defin i tions  

For the  purposes  of th i s  document,  the  fol l owing  terms  and  defin i ti ons  apply.  

3.1   
TOUCH  CURRENT  
electric cu rren t th rough  a  human  body or th rough  an  an imal  body when  i t  touches  one  or 
more  accessib le  parts  of an  i nsta l l ation  or of EQU IPMENT   

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

3.2   
PROTECTIVE  CONDUCTOR CURRENT  
curren t wh ich  fl ows  i n  a  protective  conductor 

3.3   
EQUIPMENT  
organ ized  col lection  of e lectromechan ical  component parts  and  featu res  to  accompl i sh  a  
defined  task (as  speci fied  i n  the  re levant product standard ).   

Note  1  to  en try:  I f not  speci fi ed  i n  the  re l evan t  s tandard ,  see  Annex A.  

3.4  
GRIPPABLE  PART  
part of the  EQU IPMENT  wh ich  cou ld  supply curren t th rough  the  human  hand  to  cause  muscu lar 
contraction  around  the  part and  an  i nabi l i ty to  l et go  

Note  1  to  en try:  Parts  wh i ch  are  i n tended  to  be  g ri pped  wi th  the  en ti re  hand  are  assumed  to  be  g ri ppabl e  wi thou t  
fu rther i n vesti gati on .  

3.5   
ELECTRIC  BURN  
burn ing  of the  skin  or of an  organ ,  caused  by passing  an  e lectric cu rren t across  or th rough  
the  su rface   

[SOURCE:  I EC 60050-604: 1 987,  604-04-1 8]  

4 Test s i te  

4.1  Test s i te  environment 

Test s i te  envi ronmental  requ i rements  shal l  be  as  speci fied  i n  the  EQU IPMENT  s tandard .  I f l im i t  
va lues  of l ess  than  70  µA r.m . s.  or 1 00  µA peak are  speci fied ,  or i f the  EQU IPMENT  con tains  
l arge  sh ields  wh ich  may be  d riven  by h igh -frequency s ignals,  product commi ttees  shal l  refer 
to  Annex B .  
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4.2  Test transformer 

The  use  of a  test transformer for i solation  i s  optional .  For maximum  safety,  a  test transformer 
for i solation  (T2  i n  F igure  2 ,  T  i n  F igure  6  to  F igure  1 4)  shal l  be  used  and  the  main  protective  
earth ing  terminal  of the  EQU IPMENT  u nder test (EUT)  earthed .  Any capaci ti ve  l eakage  i n  the  
transformer shal l  then  be  taken  i n to  account.  As  an  a l ternative  to  earth ing  the  EUT,  the  test 
transformer secondary and  the  EUT shal l  be  l eft fl oating  (not earthed),  i n  wh ich  case  the  
capaci tive  l eakage  i n  the  test transformer need  not be  taken  i n to  account.  

I f transformer T i s  not used ,  the  EUT shal l  be  mounted  on  an  i nsu lating  stand  and  appropriate  
safety precau tions  taken ,  i n  view of the  possib i l i ty of the  body of the  EUT being  at hazardous  
vol tage.  

4.3  Earthed  neutral  conductor 

EQU IPMENT  i n tended  for connection  to  a  TT or TN  power d i stribu tion  system  shal l  be  tested  
wi th  m in imum  vol tage  between  neu tral  and  earth .  

NOTE  Descri pti ons  of vari ous  power d i s tri bu ti on  systems  are  g i ven  i n  Annex I .  

The  protective  conductor and  the  earthed  neu tral  conductor for the  EUT shou ld  have  a  
vol tage  d i fference  of l ess  than  1  %  of l i ne-to-l i ne  vol tage  (see  example  i n  F igure  1 ) .  

A l ocal  transformer,  see  4 . 2 ,  wi l l  ach ieve  th i s  requ i rement.  

Al ternatively,  i f the  vol tage  d i fference  i s  1  %  or more,  the  fol l owing  are  examples  of methods  
wh ich ,  i n  some  cases,  wi l l  avoid  measurement errors  due  to  th i s  vol tage:  

– connecting  the  terminal  B  e lectrode  of the  measuring  i nstrument network to  the  neu tral  
terminal  of the  EUT i nstead  of the  protective  earth ing  conductor (see  6 . 1 . 2)  of the  supply;  

– connecting  the  earth ing  terminal  of the  EUT to  the  neu tral  conductor,  i nstead  of the  
protective  earth ing  conductor,  of the  supply.  

 

Figure  1  – Example  of earthed  neutral ,  d i rect supply 
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Figure  2  – Example  of earthed  neutral ,  wi th  transformer for isolation  

5 Measuring  equ ipment 

5.1  Selection  of measuring  network 

5. 1 . 1  General  

Measurements  shal l  be  made  wi th  one  of the  networks  of F igure  3 ,  F igure  4  and  F igure  5.  

NOTE  See  Annexes  E ,  F  and  G  for fu rther expl anati on  of the  th ree  networks.  

 

RS  1  500  Ω  

RB  500  Ω  

CS  0, 22  µF  

Figure  3  – Measuring  network,  unweighted  touch  current 
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RS  1  500  Ω  R1  1 0  000  Ω  

RB  500  Ω  C1  0 , 022  µF  

CS  0, 22  µF   

Figure  4  – Measuring  network,  touch  current weighted  for perception  or startle-reaction  

 

 

RS  1  500  Ω  R3  20  000  Ω  

RB  500  Ω  C2  0 , 006  2  µF  

CS  0 , 22  µF  C3  0 , 009  1  µF  

R2  1 0  000  Ω   

NOTE  For specia l  cond i ti ons  on  the  u se  of th i s  network,  see  5 . 1 . 2 .  

Figure  5  – Measuring  network,  touch  current weighted  for l etgo-immobi l i zation  

5. 1 .2  Perception  and  startle-reaction   

The  network of F igure  4  shal l  be  used  for l ow l evel  e lectric shock l im i ts .  Th is  ci rcu i t  i s  to  be  
appl ied  where  the  a . c.  l im i t  va lue  i n  the  product standard  i s  up  to  2  mA r.m . s.  or 2 , 8  mA peak.  

5.1 .3  Letgo-immobi l i zation   

The  network of F igure  5  shal l  be  used  for h i gher l evel  e lectric shock l im i ts .  Th is  ci rcu i t  i s  to  
be  appl ied  where  the  a . c.  l im i t  va lue  i n  the  product standard  i s  more  than  2  mA r.m . s.  or 
2 , 8  mA peak.  

5.1 .4 Electric  burn  (a.c. )  

The  unweigh ted  TOUCH  CURRENT  network of F igure  3  shal l  be  used .  

5.1 .5  Ripple-free  d .c.  

Any one  of the  th ree  networks  shal l  be  used .  Un less  otherwise  speci fied  i n  the  EQU IPMENT  
s tandard ,  ripple-free  d . c.  means  l ess  than  1 0  %  peak-to-peak ripple.  
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5.2  Test electrodes  

5.2 . 1  Construction  

Un less  otherwise  speci fied  i n  the  EQU IPMENT  s tandard ,  the  test e lectrodes  shal l  be  

– a  test cl ip ,  or 

– a  1 0  cm  ×  20  cm  metal  fo i l  to  represent the  human  hand .  Where  adhesive  metal  fo i l  i s  
used ,  the  adhesive  shal l  be  conductive.  

5.2.2  Connection  

Test e lectrodes  shal l  be  connected  to  test terminals  A and  B  of the  measuring  network.  

5.3  Configuration  

The  EQU IPMENT under test (EUT)  shal l  be  fu l l y assembled  and  ready for use  i n  the  maximum  
configuration ;  i t  shal l  be  connected  to  external  s ignal  vol tages  where  appl i cable,  as  speci fied  
by the  manufacturer for a  s ing le  EQU IPMENT .  

EQU IPMENT  wh ich  i s  designed  for mu l tip le  power sources,  on ly one  of wh ich  i s  requ i red  at  a  
time  (for example,  for backup),  shal l  be  tested  wi th  on ly one  source  connected .  

EQU IPMENT  requ i ring  power s imu l taneously from  two  or more  power sources  shal l  be  tested  
wi th  a l l  power sources  connected  bu t wi th  not more  than  one  connection  to  protective  earth .  

5.4 Power connections  during  test 

5.4. 1  General  

NOTE  Examples  of power d i s tri bu ti on  systems  are  g i ven  i n  Annex I .  

EQU IPMENT  shal l  be  connected  i n  a  test configuration  as  shown  i n  F igure  6  to  F igure  1 4 ,  
accord ing  to  5 . 4 . 2 ,  5 . 4 . 3  or 5 . 4 . 4 ,  as  appropriate.  

EQU IPMENT  commi ttees  shou ld  consider the  possib le  need  for the  manufacturer to  i den ti fy the  
power d istribu tion  system  (TN ,  TT,  I T)  to  wh ich  an  EQU IPMENT  i s  i n tended  to  be  connected  i n  
i ts  fi nal  appl ication .  

I f the  EUT i s  speci fied  by the  manufacturer for use  on ly on  certain  power d istribu tion  
systems,  the  EUT shal l  be  tested  on ly when  connected  to  those  systems.  

EQU IPMENT  to  be  connected  on ly to  TN  or TT systems  shal l  comply wi th  5 . 4 . 2 .  EQU IPMENT  to  
be  connected  to  I T  systems  shal l  comply wi th  5 . 4 . 3  and  may a lso  be  connected  to  TN  or TT 
systems.  

For Class  0  and  Class  I I  EQU IPMENT (see  I EC  61 1 40),  the  protective  conductors  i n  F igure  6  
th rough  F igure  1 4  are  i gnored .  
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Figure  6  – Sing le-phase  equ ipment on  star TN  or TT system  

 

 

The  cen tre-tapped  wi nd i ng  may be  one  l eg  of a  de l ta  suppl y.  

Figure  7  – Sing le-phase  equ ipment on  centre-earthed  TN  or TT system  
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Figure  8  – Sing le-phase  equ ipment connected  l ine-to-l ine  on  star TN  or TT system  

 

The  1  000  Ω  res i stor shou l d  be  rated  for suppl y system  fau l ts .   

Figure  9  – Sing le-phase  equ ipment connected  l ine-to-neutral  on  star IT system  

 

The  1  000  Ω  res i stor shou l d  be  rated  for suppl y system  fau l ts .   

Figure  1 0  – Sing le-phase  equ ipment connected  l ine-to-l ine  on  star IT  system  
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