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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
LIVE WORKING  – VOLTAGE DETECTORS – 

 
Part  6:  Guidel ines on  non-contact  vol tage detectors (NCVD)   

for use at  nominal  vol tages above 1  kV AC 
 

FOREWORD 

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

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

3 )  I EC  Publ i cat i ons  have  the  form  of  recom m endati ons  for  i n ternati onal  use  and  are  accepted  by  I EC  Nati onal  
Com m i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  m ade  to  ensure  that  the  techn i cal  con tent  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  or fo r  any  
m i s i n terpretat i on  by any end  u ser.  

4)  I n  order to  prom ote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Com m i ttees  undertake  to  apply I EC  Publ i cat i ons  
transparentl y  to  the  m axim um  extent  poss ible  i n  the i r  nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cati on  shal l  be  cl earl y  i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestati on  of  con form i ty.  I n dependen t  cert i f i cat i on  bod ies  provi de  conform i ty  
assessm ent  servi ces  and ,  i n  som e  areas,  access  to  I EC m arks  of  con form i ty.  I EC i s  not  responsi ble  for  any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cati on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  of  th i s  publ i cati on .  

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

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

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

The m ain  task of  IEC  techn ical  com m i ttees  i s  to  prepare  I n ternati onal  Standards.  H owever,  a  
techn ical  comm i ttee  m ay propose  the  publ icati on  of  a  Techn ical  Report  when  i t  has  co l l ected  
data of  a  d i fferent  ki nd  from  that  wh ich  i s  norm al l y publ ished  as  an  I n ternati onal  Standard ,  for  
exam ple  "state  of  the  art" .  

I EC TR  61 243-6,  wh ich  i s  a  Techn ical  Report,  has  been  prepared  by I EC  techn ical  
comm i ttee  78:  Li ve  working .  

The  text  of  th is  Techn ical  Report  i s  based  on  the  fo l l owing  docum ents:  

Enqu i ry d raft  Report  on  vot i ng  

78/1 1 43/DTR  78/1 1 62A/RVDTR 

 
Fu l l  i n form ation  on  the  voti ng  for the  approval  of  th is  Techn ical  Report  can  be  found  i n  the  
report  on  voti ng  ind icated  i n  the  above  table.  



IEC TR  61 243-6:201 7  © I EC  201 7  – 5  – 

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

Term s  defi ned  i n  C lause  3  are  g i ven  i n  italic  pri n t  th roughout  th is  s tandard .  

A l i st  of  al l  parts  of  the  IEC  61 243  series ,  publ ished  under the  general  t i t l e  Live working – 
Voltage detectors,  can  be  found  on  the  IEC  webs i te .  

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

•  reconfi rm ed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  am ended.  

 

A b i l i ngual  vers ion  of  th is  publ icati on  m ay be  i ssued  at  a  l ater  date.  

 

IMPORTANT – The 'colour inside'  l ogo  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  
understand ing  of  i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour printer.  
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INTRODUCTION  

With  the  aim  of  ensuring  the  safety of  the  users  the  purpose  of  a  voltage detector i s  to  g i ve  a 
clear indication  o f  the  presence  or  absence  of  the  operating  vo l tage,  wi thou t  an y need  for 
i n terpretation  or  anal yt ical  evaluati on  by the  user.  

IEC  61 243-1 ,  I EC  61 243-2  and  I EC  61 243-3  apply to  portable  vo l tage  detectors  des igned  to  
work correctl y when  they are  i n  d i rect  con tact  wi th  the  bare  part  of  the  i nstal l ati on  to  be  
tested .  

At  HV and  UH V,  l arge  d i stances  between  the  user and  the  bare  parts  to  be  tested  m ake the  
hand l i ng  of  a  very l ong  insulating element or  insulating stick an  ergonom ic  and  safety 
concern .  I n  such  s i tuati ons,  i t  m ay becom e conven ien t  to  avo id  any con tact  wi th  the  bare  part  
to  be  tested  and  to  perform  vo l tage  detection  at  a  d i stance.  

Th is  docum ent  provides  considerations  and  perform ance  gu idel i nes  for portable  “non -contact”  
voltage detectors  and  i t  can  be  used  as  a reference  for the  developm ent  of  nati onal ,  i ndustry 
or  m anufacturer's  standard(s)  or  for  the  se lection  of  a  product  by users .  

Th is  docum ent  has  been  prepared  taking  i n to  cons ideration  the  provis i ons  g i ven  i n  
IEC  61 477.  
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LIVE WORKING  – VOLTAGE DETECTORS – 
 

Part  6:  Guidel ines on  non-contact  vol tage detectors (NCVD)   
for use at  nominal  vol tages above 1  kV AC 

 
 
 

1  Scope 

This  part  of  I EC  61 243,  wh ich  i s  a  Techn ical  Report,  i s  appl icable  to  portable  non-contact 
voltage detectors  (NCVD)  wi th  bu i l t- i n  power sou rce,  to  be  used  to  i nd icate  the  presence  or  
the  absence  of  the  operating voltage on  e lectrical  system s  for nominal voltages  above  1  kV 
AC  and  frequencies  of  1 6  2/3  H z,  50  H z  and/or  60  Hz.   

NOTE  1 6, 7  H z  i s  o ften  referenced.  

This  docum ent  appl ies  on l y to  devices  that  are  not  des i gned  to  be  used  i n  contact  wi th  the  
bare  part  of  the  i nstal lati on  on  wh ich  the  presence  or the  absence  of  the  operating voltage 
has  to  be  tested .   

Th is  docum ent  describes  on l y devices,  and  thei r  behaviour,  us ing  e lectric  f i e l d  and  vo l tage  
g rad ien t  detection  pri nciples  even  i f  other pri nciples  cou ld  be  used.  I t  provides  perform ance  
gu idel i nes,  recom m endations  for use  and  recom mended  m in im um  cri teria  for se lection .  

Devices  l i ke  personal  safety d is tance  voltage detectors,  d i stance  voltage detectors  for  
em ergency responders  or m ach ine  operators  are  not  covered  by th is  docum ent.  

Except  when  otherwise  speci f ied ,  al l  the  vo l tages  def ined  i n  th is  docum en t  refer  to  phase- to-
phase  vo l tages  of  th ree-phase  system s.  I n  o ther  system s,  the  appl icable  phase- to-phase  or  
phase-to-earth  (g round)  vo l tages  are  used  to  determ ine  the  operating  vol tage.  

2 Normative references  

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

IEC 61 31 8,  Live working – Conformity assessment applicable to tools,  devices and equipment 

3 Terms and  defin i tions  

For the  purposes  of  th i s  docum ent,  the  term s  and  def in i ti ons  g i ven  i n  I EC  61 31 8  and  the  
fo l l owing  appl y.  

ISO and  I EC  m ain tain  term ino log ical  databases  for use  i n  s tandard i zat i on  at  the  fo l l owing  
addresses:  

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

•  I SO On l ine  browsing  p latform :  avai lable  at  h ttp: //www. iso .org /obp  

3. 1   
adaptor 
part  of  an  NCVD  as  a separate  device  wh ich  perm i ts  attachm ent  of  an  insulating stick 

http://www.electropedia.org/
http://www.iso.org/obp
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3.2   
appl i cation  mark 
m ark on  the  NCVD to  show to  the  user where  to  pu t  the  NCVD at  the  appl ication  po in t  for  
clear indication 

Note  1  to  en try:  An  application mark m ay or  m ay not  be  present.  

3.3   
appl i cation  point  
speci f i c  po i n t  of  the  i nstal l ati on  where  the  application mark ( i f  present)  o f  the  NCVD shou ld  
correspond  

Note  1  to  en try:  An  application point m ay or  m ay not  be  needed.  

3.4   
active  signal  
aud ible  or  visual  phenom enon  whose  presence,  absence  or variati on  i s  considered  as  
representi ng  in form ation  on  the  cond i ti on  “vo l tage  present”  or  “vo l tage  not  presen t”  

Note  1  to  en try:  A s i gnal  i n d i cat i ng  on l y  that  the  NCVD  i s  ready to  operate  i s  not  cons idered  as  an  active signal.  

3.5   
clear  i nd ication  
unam biguous  detecti on  and  i nd icati on  of  the  vo l tage  state  of  the  part  to  be  tested   

3.6   
cl ear  perceptibi l i ty  
case  where  the  i nd ication  i s  unm istakabl y d iscern ible  by the  user under speci f ic  
envi ronm ental  cond i t ions  when  the  NCVD  i s  i n  i ts  operati ng  pos i t ion  

3.7   
contact  electrode  
bare  conducti ve  part  of  a  voltage detector wh ich  establ i shes  the  e lectric  connection  to  the  
com ponent  to  be  tested  

3.8   
design  of  NCVD 
d i fferen t  constructi ons  of  NCVDs,  e i ther as  a com plete  device  wi th  or  wi thout  an  insulating 
element or  as  a  separate  device  in tended  to  be  equ ipped  wi th  an  insulating stick 

3.9   
d i rectional  property  
property whereby an  NCVD  detects  an  e lectrical  f i e ld  re lat i ve  to  a speci f ic  pos i t ion  

3. 1 0   
el ectrode  
m etal l ic  part  of  an  NCVD com bined  wi th  one  or m ore  o ther  m etal l i c  parts  that  al l ows  to  pick 
up  the  e lectric  f i e l d  

3. 1 1   
expected  vol tage  
m axim um  vol tage  value  of  the  part  of  the  i nstal l ati on  that  wi l l  or  cou ld  be  touched  by the  
NCVD  

3. 1 2   
far electric  f ield  
far f ield  
i n  free  space,  reg ion  where  the  d istri bu t i on  of  the  e lectrical  f i e l d  i s  alm ost  i ndependen t  of  the  
d istance  to  the  source  
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3. 1 3   
hand  guard  
d ist i nct i ve  phys ical  guard  separating  the  hand le  of  an  NCVD as  a com plete  device  from  the  
insulating element 

Note  1  to  en try:  The  pu rpose  of  the  hand guard i s  to  prevent  the  hands  from  s l i ppi ng  and  passi ng  i n to  con tact  
wi th  the  insulating element.  

3.1 4   
ind icator 
part  of  the  NCVD  that  i nd icates  the  presence  or  absence  of  the  operating voltage for  the  part  
of  the  e lectrical  equ ipm ent  or  i nstal l at ion  to  be  tested   

3. 1 5   
indoor type  
NCVD  designed  for  use  i n  dry cond i t ions ,  norm al l y i ndoors  

3.1 6   
insertion  depth  
d istance  between  the  limit mark and  the  top of  the  NCVD  as  a com plete  device  

3.1 7   
insu lating  element  
part  of  an  NCVD as  a com plete  device  that  provides  adequate  safety d is tance  and  insu lati on  
to  the  user  

3.1 8   
insu lating  st ick 
i nsu lat i ng  too l  m ade  essen tial l y of  an  i nsu l ati ng  tube  and/or rod  wi th  end  f i t t i ngs   

Note  1  to  en try:  For  vo l tage  detecti on ,  an  insulating stick i s  i n tended  to  be  attached  to  the  NCVD  as  a  separate  
devi ce  i n  o rder to  provide  the  l eng th  to  reach  the  i nstal l at i on  to  be  tested  and  adequ ate  safety d i s tance  and  
i nsu lat i on  to  the  user.  

[SOU RCE:  I EC 60050-651 :201 4,  651 -22-01 ,  m od i fi ed  – Note  1  to  en try has  been  added . ]  

3. 1 9   
in terference fi eld   
<created  by the  network> e lectric  f i e l d  due  to  the  conf igurati on  of  the  i nstal l ati on  that  m ay 
affect  the  e lectric  f i e ld  of  the  part  to  be  tested  

3.20   
in terference  vol tage  
<created  by the  network>  vo l tage  picked  up i nducti vel y or  capaci t i vel y by the  part  to  be  tested  

3.21   
l im i t  mark  
d isti ncti ve  vis i ble  l ocati on  or  m ark on  the  NCVD  to  i nd icate  to  the  user the  ph ys ical  l im i t  to  
wh ich  the  NCVD  cou ld  be  i nserted  between  l i ve  parts  

Note  1  to  en try:  A limit mark m ay or  m ay not  be  presen t.  

3.22   
med ium  electric  f ield  
med ium  field  
i n  free  space,  reg ion  where  the  d istri bu t i on  of  the  e lectric  f ie l d  i s  s l i g h tl y  dependent  on  the  
d istance  to  the  source  
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3.23   
near electric  fi eld  
near fi eld  
i n  free  space,  reg ion  where  the  d istribu ti on  of  the  e lectrical  f i e ld  i s  strong ly dependent  on  the  
d istance  to  the  source  

3.24   
nominal  d i stance  
Dn  
su i table  value  of  d i stance,  between  the  bare  part  of  the  i nstal l at i on  to  be  tested  and  the 
NCVD,  associated  wi th  the  nominal voltage  o f  the  NCVD for clear indication   

Note  1  to  en try:  The  nominal distance  o f  the  NCVD  i s  a  param eter associated  wi th  i ts  clear indication.  The  
m anufactu rer can  i den ti fy  the  nominal distance  d i rect l y  l i nked  to  the  correspond ing  d i screte  nominal voltage.  

Note  2  to  en try:  An  N CVD  m ay have  m ore  than  one  nominal distance  when  havi ng  m ore  than  one  nominal 
voltage,  or  one  or  m ore  than  one  nominal voltage  range.  I n  th i s  case,  fo r  each  nominal voltage  o r  each  nominal 
voltage  range  the  m anu factu rer can  i den ti fy  at  l east  one  characteri s t i c  d i screte  nominal voltage.  The  m anu factu rer  
can  then  i den t i fy  the  nominal distance  d i rect l y  l i nked  to  each  correspond ing  d i screte  nominal voltage.  

Note  3  to  en try:  For som e devi ces,  the  nominal distance(s)  cou ld  be  defi ned  by the  N CVD  reference points.  

3.25   
nominal  vol tage  
Un  
su i table  approxim ate  value  of  vo l tage  used  to  i den ti fy a  system  or  device  

Note  1  to  en try:  The  nominal voltage  o f  the  NCVD  i s  a  param eter associated  wi th  i ts  clear indication.  An  N CVD 
m ay have  m ore  than  one  nominal voltage,  o r  a  nominal voltage  range.  Lim i t  val ues  of  the  nominal voltage  range  
are  nam ed  Un  m i n  and  Un  max   

[SOU RCE:  I EC  60050-601 : 1 985,  601 -01 -21 ,  m od i f i ed  – The  defi n i t i on  has  been  m od i f i ed  to  f i t  
the  speci fi c  context  of  device  or equ ipm ent  and  Note  1  to  en try has  been  added . ]  

3.26   
non-contact  vol tage detector  
NCVD 
voltage detector that  does  not  requ i re  m aking  ph ys ical  con tact  wi th  the  bare  part  of  the  
i nstal l ation  (e . g .  conductor,  bus  bar,  capaci t i ve  tap for a  cable  e lbow or swi tchgear)  on  wh ich  
the  presence  or  the  absence  of  the  operating voltage has  to  be  tested  

3. 27   
operating  d istance range  
range  of  d i stances  to  the  bare  part  to  be  tested  declared  by the  m anu facturer where  the  
NCVD  wi l l  function  properl y when  used  accord ing  to  the  i nstructions  for  use  

Note  1  to  en try:  For som e  devi ces ,  the  operat i ng  d i s tance  cou ld  be  defi ned  by the  NCVD reference points.  

3.28   
outdoor type 
NCVD  des igned  for use  i n  wet  cond i t ions,  e i ther  i ndoors  or  ou tdoors  

3.29   
operating  vol tage   
<in  a system > system  vo l tage  under norm al  cond i t i ons  at  a  g i ven  instan t  and  l ocation  

Note  1  to  en try:  Th i s  val ue  m ay be  cal cu lated  or  m easured .  

3.30   
protection  against  bridg ing  
protection  against  f l ashover or  breakdown ,  when  the  i nsu lat ion  between  the  parts  of  the  
i nstal l ation  to  be  tested,  at  d i fferen t  poten tials ,  i s  reduced  by the  presence  of  the  NCVD  
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3.31   
rated  vol tage   
Ur  
value  of  vo l tage  to  wh ich  certain  operating  speci f i cati ons  are  referred  

Note  1  to  en try:  The  rated voltage  o f  the  NCVD i s  the  vol tag e  selected  from  I EC  60071 -1 :2006+AMD1 :201 0,  
Table  2  and  Tabl e  3 ,  col um n  1 ,  wh i ch  shou ld  e i ther be  equal  to  the  nominal voltage  (o r the  h i ghest  nominal voltage  
o f  i ts  nominal voltage  rang e) ,  o r  the  next  h i g her vo l tag e  selected  from  those  tables .  

3.32   
reference point  
poin t  of  an  i nstal lation  wh ich  i s  d i fferen t  from  the  bare  part  to  be  tested  and  wh ich  needs  to  be  
touched  i n  order  to  g i ve  an  e lectrical  reference  accord ing  to  the  pri nciple  of  functi on ing  of  
som e NCVD   

3.33   
response t ime  
tim e  de lay between  sudden  change  of  the  vol tage  state  on  the  part  to  be  tested  and  the  
associated  clear indication  

3.34   
testing  element  
bu i l t- i n  e lem ent  or  separate  device  by m eans  of  wh ich  the  functi on ing  of  the  NCVD can  be  
checked  by the  user   

[SOURCE:  I EC  60743:201 3 ,  1 1 . 3 . 7,  m od i fi ed  – The  def in i t ion  has  been  m od i fi ed  to  appl y 
speci f i cal l y to  NCVD. ]  

3.35   
threshold  vol tage 
Ut  
m in im um  vo l tage  between  the  l i ve  part  and  earth  (g round)  requ i red  to  g i ve  a clear indication  
correspond ing  to  speci fi c  cond i t ions  as  defi ned  i n  the  correspond ing  test  

Note  1  to  en try:  As  defi ned  i n  th i s  part  of  I EC  61 243,  threshold voltage  i s  re lated  to  speci f i c  test  cond i t i ons.  Users  
shou ld  be  aware  that  thei r  requ i rem ents  for  threshold voltage  for  f i e l d  operat i on  need  to  be  related  to  the  test  
cond i t i ons.  

3.36   
vol tage detector  
d iagnostic  device  used  to  provide  clear evidence  of  the  presence  or  absence  of  an  operati ng  
vo l tage  

Note  1  to  en try:  These  d iag nosti c  devi ces  are  general l y  described  as  e i ther capaci t i ve  type  or  res i s t i ve  type.  

Note  2  to  en try:  Cl ear evi dence  i s  a  YES  or  N O i nd i cati on  wi th  no  i n terpretati on  needed .  Som etim es,  voltage 
detectors  al so  have  su ppl em en tary functi on(s)  such  as  the  d i splay of  vo l tage  val ues.  

[SOU RCE:  I EC 60050-651 :201 4,  651 -24-02]  

4 The principles of  an  NCVD 

4.1  NCVD designed  to  work at  a  d istance wi thout  any contact  

A non-contact voltage detector working  at  a  d istance  operates  by detecti ng  the  AC  e lectric  
f i e l d  generated  i n  free  ai r  by the  energ ized  part  o f  the  i nstal l ati on  to  be  tested .  Th is  detection  
i s  typical l y carri ed  ou t  vi a the  use  of  a  m in im um  of  two  i n ternal  m etal l i c  electrodes  pos i t i oned  
at  som e d istance  apart.  I t  i s  poss ible  to  represen t  the  e lectric  confi gu ration  as  be ing  
equ ivalent  to  two  s tray capaci tances .  One  i s  m easured  between  the  part  to  be  tested  and  the  
f i rst  ( i n ternal )  electrode  o f  the  voltage detector.  The  other i s  m easured  between  the  second  
( i n ternal )  electrode  and  the  surround ing  space  ( i nclud ing  earth )  as  shown  i n  F igure  1 .  I t  
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shou ld  be  noted  that  the  closer an  NCVD  approaches  the  part  to  be  tested ,  the  m ore  s im i lar i t  
becom es  to  a  un ipo lar  capaci t i ve  type  (see  Annex A) .  

 

Key 

1  part  to  be  tested  

2  earth   

3  non-contact voltage detector wi th  i ts  two  i n ternal  electrodes  

4  poten t i al  d i fference  between  the  two  electrodes  of  the  voltage detector 

5   e l ectri c  f i e l d  equ ipotent i al  l i nes  

Figure 1  – NCVD working  at  a  d istance wi thout  any contact   

For th is  des i gn  of  detector,  the  vo l tage  detection  i s  m ain l y based  on  the  evaluat ion  of  an  
e lectric  f i e l d  associated  wi th  a potential  d i fference  between  the  two  f loati ng  electrodes.  As  the  
e lectric  poten tial  at  the  f l oating  electrodes  i s  a  function  of  the  e lectric  f i e ld  d is tribu ti on ,  the  
d istri bu t ion  of  the  e lectric  f ie ld  wi l l  consequen tl y affect  the  detecti on .  I n  m ost  of  the  
i nstal l ati on  confi gurati ons,  the  e lectric  f i e l d  around  a  l i ne  or  pi ece  of  equ ipm ent i s  not  un i form .  
The  e lectrical  f i e l d  streng th  and  the  g rad ien t  of  f ie ld  are  norm al l y h igher near the  l i ve  part  and  
the  streng th  and  the  g rad ient  of  f ie ld  decreases  as  the  d istance  from  the  l i ve  part  i ncreases .  
The  re lati ve  pos i t ion ing  of  the  NCVD wi th  respect  to  the  part  to  be  tested  i s  then  a param eter 
that  m ay affect  the  correct  i nd ication  of  th is  type  of  NCVD.  As  i l l u strated  i n  F i gu re  2 ,  the  
vo l tage  d i fference  developed  between  i ts  two  f l oati ng  e lectrodes  wi l l  depend  on  the  g rad ient  
of  the  e lectric  f i e l d  at  and  near the  l ocation  of  the  NCVD.  When  the  voltage detector i s  cl ose  
to  the  part  to  be  tested  (Posi t ion  P1  of  F i gure  2a) ,  the  e lectric  f i e ld  changes  rapid l y wi th  the  
d istance  and  a vo l tage  d i fference  wi l l  be  easi l y detectable  between  the  two  f l oati ng  
electrodes.  Al ternativel y,  i f  the  voltage detector i s  too  far  from  the  part  to  be  tested  
(Pos i t i on  P2  of  Fi gu re  2a) ,  the  electric  f i e l d  wi l l  change  on l y s l i gh tl y wi th  d is tance  and  the  
vo l tage  d i fference  across  the  two  electrodes  cou ld  be  too  sm al l  for  a  correct  detection .   

I f  the  pos i t ion  of  the  voltage detector i s  such  that  the  electric  f i e l d  i s  practical l y i ndependent  of  
l ocation  ( i . e.  nearl y constan t)  at  the  posi t ion  of  the  voltage detector (Pos i t i on  P3  of  F igure  2b) ,  
no  s ign i f i cant  vol tage  d i fference  wi l l  be  developed  between  the  two  f loati ng  electrodes.  Th is  
m ay resu l t  i n  an  i ncorrect  i nd icati on  of  the  voltage detector (e . g .  absence  of  vol tage  i nstead  of  
vo l tage  presen t) .  

The  shape  of  the  part  to  be  tested  and  the  d is tance  between  th is  part  and  ad j acen t  parts  at  
d i fferent  potential  wi l l  also  affect  the  e lectric  f i e l d  d is tribu t ion  wh ich  consequentl y m ay affect  
the  i nd icati on  of  the  device.  The  streng th  of  the  e lectric  f i e l d  at  the  surface  of  an  energ i zed  
part  wi l l  decrease  wi th  the  hei ght  of  that  part  above  earth ,  and  wi l l  a lso  decrease  as  the  s i ze  
of  the  part  i ncreases.  Also,  ad j acen t  parts  at  the  sam e poten tial  as  the  energ i zed  part  wi l l  

IEC  
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general l y reduce  the  streng th  of  the  e lectric  f ie ld  d istri bu t ion  l ocal l y ( i n -phase  interference 
field) .  Conversel y,  an  ad jacent  part  at  the  earth  potential  wi l l  i ncrease  the  streng th  of  the  
e lectric  f i e ld  d is tribu ti on  near the  energ i zed  part  (ou t-of-phase  interference field) .  F inal l y,  l i ve  
parts  i n  the  vic in i ty of  a  de-energ i zed  part  to  be  tested  m ay create  local l y e l ectric  f i e ld  that  
cou ld  affect  the  correct  i nd icati on  of  the  device.  I n  th is  case  the  ind icati on  "vo l tage  presen t"  
can  appear al though  the  part  i s  de-energ i zed .  

  

Figure  2a  – Effect  of  the  d istance  
 to  the  part  to  be  tested  

Figure 2b  – Effect  of  the  posi tion  relative   
to  the  equ ipotenti al  l i nes  

Key 

1  part  to  be  tested  

2  earth   

3  non-contact voltage detector wi th  i ts  two  i n ternal  electrodes  

V potent i al  d i fference  between  the  two  i n ternal  electrodes  of  the  voltage detector 

5  e l ectri c  f i e l d  equ ipotent i al  l i nes  

P1  posi t i on  of  the  voltage detector c l ose  to  the  part  to  be  tested  

P2  posi t i on  of  the  voltage detector far from  the  part  to  be  tested  

P3  posi t i on  of  the  voltage detector where  no  equ ipoten ti al  l i nes  are  crossed  

Figure 2  – Effect  of  the  relative posi tion  of  the  non-contact  vol tage detector   

As  stated  previous l y,  appl icati on  of  the  NCVD i s  a  very im portan t  cons ideration  i n  order to  
obtain  a  re l iable  detection .   

Like  capaci t i ve  voltage detectors  ( I EC  61 243-1 ) ,  NCVDs  m ay be  affected  by e lectrostatic  
d i scharges,  especial l y i n  cases  of  l ow vo l tage  and/or far field appl icati ons  where  h i gh  
sensi t i vi ty i s  requ i red .  E lectrostatic  charges  are  typi cal l y generated  by m echan ical  fri ct ion .  
Th is  fri ct ion  causes  d isplacem en t of  e lectrons  i n  i nsu lati ng  m aterials  and  accum u lation  of  
charges.  As  static  charges  do  not  vary over t im e,  AC  voltage detectors  shou ld  not  be  affected .  
However,  i n  case  of  d i scharges  of  the  s tatic  charges  the  frequency spectrum  of  these  
d ischarges  con tain  s ignals  that  vary over a certain  t im e  for a  short  peri od  and  m ay cause  
random  tri ggering  of  the  detecti ng  c i rcu i t.  

4.2  NCVD designed  to  work wi th  reference points  

4.2. 1  General  

Another category of  non-contact voltage detectors  cons is ts  of  those  that  requ i re  an  e lectrical  
reference  by con tacti ng  one  or  two  parts  of  the  i nstal lati on  other than  the  bare  part  to  be  
tested .  

IEC  IEC  
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4.2.2  NCVD designed  to  work wi th  one  reference point  

The function ing  of  devices  wi th  one  reference point i s  general l y based  on  capaci t i ve  coupl i ng  
or  e l ectric  f i e ld  detection .  I n  som e cases  the  reference point i s  connected  to  earth  ( for  
exam ple,  enclosed  swi tchgear) ,  wh i le  i n  other cases  the  reference point i s  i n  con tact  wi th  the  
cable  i nsu lati on  covering  of  an  i nsu lated  conductor.  

When  the  reference point i s  the  e lectric  earth ,  the  function ing  i s  based  on  the  evaluation  of  
the  poten tial  d i fference  (e lectric  f i e l d)  between  the  reference point and  the  f l oati ng  electrode  
(see  Fi gure  3) .  

  

Figure 3a  – NCVD wi th  one  reference  
point  at  the  electric  earth   

Figure 3b  – NCVD used  on  metal   
enclosed  equ ipment  

Key 

1  part  to  be  tested  

2  earth   

3  f l oati ng  electrode  o f  the  voltage detector 

4  reference point o f  the  voltage detector (e l ectri c  earth )  

5   e l ectri c  f i e l d  equ ipoten ti al  l i nes  

V poten ti al  d i fference  between  the  f l oat i ng  electrode  and the electric earth  

Figure 3  – NCVD working  at  a  d i stance wi th  one  reference poin t  

When  the  reference point i s  the  cable  i nsu lat i on  covering  of  an  i nsu lated  conductor,  the  
functi on ing  i s  based  on  capaci ti ve  coupl i ng  between  the  contact electrode  o f  the  voltage 
detector and  the  conductor,  and  the  s tray capaci tance  between  the  f l oati ng  electrode  o f  the  
voltage detector and  earth  (see  F igure  4) .   

IEC  
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Key 

1  non-contact voltage detector 5  contact electrode  o f  the  voltage detector 

2  i nsu lat i ng  coveri ng  6  f l oati ng  electrode  o f  the  voltage detector 

3  part  to  be  tested  (conductor)  7  s tray capaci tance  between  the  f l oati ng  electrode  o f  
the  voltage detector and  earth  

4  capaci t i ve  cou pl i ng  between  the  contact electrode  
o f  the  voltage detector and  the  conductor  

8  earth  

Figure 4  – Non-contact  vol tage detector wi th  a  reference point  making  contact   
wi th  the  cable insu lation  covering  an  insu lated  conductor 

4.2.3  NCVD designed  to  work wi th  two reference  points   

Devices  wi th  two  reference points  re l y on  the  detecti on  of  a  poten tial  d i fference.  

The  f i rs t  exam ple  refers  to  a device  des igned  to  be  used  on  a s i ng le  i nsu lator  of  an  i nsu lator 
stri ng  where  the  two  reference points  are  respectivel y the  cap and  the  pin  of  an  i nsu lator.  The  
i nsu lator s tring  i s  cons idered  to  be  a seri es  of  capaci tors  connected  between  the  l i ve  part  and  
earth .  The  l ast  few i nsu lators  at  the  earth  s ide  of  the  i nsu lator  stri ng  m ay be  cons idered  as  
the  l ow s ide  of  a  vo l tage  d ivi der.  The  voltage detector operates  by detecti ng  the  vol tage  
across  the  cap  and  pin  of  one  i nsu lator c l osest  to  the  earthed  s ide  of  an  i nsu lator s tri ng ,  see  
Figu re  5 .  

The  second  exam ple  refers  to  a  device  designed  to  be  used  on  certain  types  of  underground  
cable.  I t  operates  by detecti ng  the  vo l tage  across  the  sem i -conducti ve  l ayer  and  the  
concentric  neu tral  of  the  cable  (Figure  6) .  When  the  cable  i s  energ i zed ,  a  d isplacem ent of  
e lectrons  i n  the  insu lat i ng  m aterials  creates  an  accum u lati on  of  charges  at  the  i n terface  of  the  
i nsu lati ng  m aterial  and  the  sem i -conducti ve  l ayer.  Th is  generates  a vo l tage  polari zati on  
between  the  sem i -conductive  l ayer and  the  concentric  neu tral  of  the  cable.  
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Figure 5a  – NCVD used  on  a  un i t  of  an  
 i nsu lator  stri ng  

Figure  5b  – Equ ivalen t  el ectri cal  ci rcu i t  of  an  
 i nsu lator string  

Key 

1  non-contact voltage detector 

2  contact electrodes  

3  part  to  be  tested  (conductor)  

4  earth  

V vol tage  across  the  cap and  pi n  of  one  i nsu lator (capaci tance)  on  the  earthed  s i de  of  the  i nsu l ator s tri ng  

Figure 5  – Non-contact  vol tage detector  working  wi th  two  reference points   
making  contact  wi th  the cap and  pin  of  an  insu lator  

 

Key 

1  concen tri c  neu tral  

2  sem i -conducti ve  l ayer  

3  neu tral  wi re  

V vol tage  between  the  sem i -conducti ve  l ayer and  the  concen tri c  neu tral  

Figure 6  – Non-contact  vol tage detector working  wi th   
two  reference  points  on  an  underground  cable  
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5 Di fferent  designs of  non-contact  vol tage detectors  

The various  types  of  NCVD are  presented  i n  Table  1 .  NCVDs  are  classi f i ed  i n  f i ve  types  
accord ing  to  thei r  des i gn .  

Types  1 ,  2  and  3  are  NCVD  working  at  a  d is tance  (wi thou t  any contact) .  These  are  the  m ost  
comm on ly used  types  worldwide.   

A Type  1  NCVD  (T1 a  in  Table  1 )  i s  desi gned  to  be  used  far from  the  l i ve  working  zone  and  
therefore  i s  not  cons idered  as  a " l i ve  working  device" .  As  such  i t  does  not  fal l  under the  scope  
of  I EC  TC  78.  Therefore,  th is  docum ent does  not  recom m end  i nd icati ons  or/and  requ i rem ents  
for th is  type  of  NCVD.  H owever,  Type  1  cou ld  be  used  from  the  g round  (T1 b  i n  Table  1 )  or  a  
tower as  a  “pre-d iagnosti c”  device  whose  i nd ication  shou ld  be  l ater  confi rm ed  by another type  
of  voltage detector wi th  m ore  re l iabi l i ty.  

A Type  2  NCVD (T2a i n  Table  1 )  i s  des igned  to  be  used  from  a tower near  an  i nsu lator s tri ng  
or  from  the  g round  near an  i nsu lator co lum n  or  from  any i den ti f iable  l ocation  and  m ay 
penetrate  the  l i ve  working  zone.  Th is  type  of  NCVD fal l s  wi th i n  the  scope  of  IEC  TC 78.  T2b i n  
Table  1  shows  an  exam ple  of  the  device  i n  use  from  a tower.   

A Type  3  NCVD (T3a i n  Table  1 )  i s  des igned  to  be  used  i ns ide  the  l i ve  working  zone  wi th  an  
adaptable  insulating stick (T3b in  Table  1 ) .  Th i s  type  of  NCVD fal l s  wi th in  the  scope  of  
IEC  TC  78.  

Types  4  and  5  are  NCVDs  wi th  at  l east  one  reference point.  They are  des igned  for speci f ic  
appl ications .   

Type  4a i s  des i gned  for  use  on  m etal  enclosed  swi tchgear and  penetrates  the  l i ve  working  
zone  (T4a in  Table  1 ) .  Th is  type  of  NCVD fal l s  wi th i n  the  scope  of  I EC  TC 78.  Type  4b i s  on l y 
des igned  to  be  used  on  i nsu lated  conductors  (T4b i n  Table  1 )  and  i s  never used  wi th in  the  
l i ve  working  zone,  therefore ,  i t  i s  not  considered  as  a " l i ve  working  device".  As  such  i t  does  
not  fal l  u nder the  scope  of  I EC  TC  78.  Therefore,  th is  docum ent does  not  recomm end  
i nd ications  or/and  requ i rem ents  for  th is  type  of  NCVD.   

Type  5a i s  designed  to  be  used  on  cap and  pin  i nsu lator  stri ng  (T5a i n  Table  1 ) .  Th is  type  of  
NCVD fal l s  wi th in  the  scope  of  IEC  TC  78.  Type  5b i s  on l y des igned  to  be  used  on  an  
underg round  network and  i s  never used  wi th in  the  l i ve  working  zone  (T5b in  Table  1 ) ,  
therefore,  i t  i s  not  cons idered  as  a " l i ve  working  device".  As  such  i t  does  not  fal l  under the  
scope  of  I EC  TC  78.  Therefore,  th is  docum ent  does  not  recom m end  i nd icati ons  or/and  
requ i rem ents  for  th is  type  of  NCVD.  
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Table  1  – Types of  non-contact  vol tage  detector 

Type 1  Type 2  Type 3  Type 4  Type 5   
Far  el ectri c  fi eld  Med ium  electri c  fi eld  Near electri c  fi eld  One reference point  Two  reference poin ts  

Outside the  LW zone (Mostl y)  ou tside the LW zone Inside the LW zone   

Desig ned  for use  f rom  g round  or  
from  the  tower 

Des i g ned  for  use  near an  
i nsu lator s tri ng  o r  i nsu l ator 
co l um n  

Desig ned  for  use  near the  bare  
part  to  be  tested  

Des i g ned  for  use  on  m etal  
enclosed  swi tchgear or covered  
conductor  

Desi g ned  for  use  on  cap and  pi n  
i nsu lator s tri ng  o r  on  certai n  
des i gn  of  underg rou nd  power 
cable  

Without  any reference poin t  Wi th  one  or  more reference points  

    
T1 a – exam ple  of  type  1  T2a – exam ple  of  type  2  T3a – exam ple  of  type  3  T4a – Type  4a for  swi tchg ear 

appl i cati on  
T5a – Type  5a for  i nsu lator 

s tri ng  for aerial  transm iss ion  l i ne  

 
   

T1 b  – exam ple  of  use  of  a  type  1  T2b – exam ple  of  u se  of  a  type  2  T3b  – exam ple  of  u se  of  a  type  3  T4b – Type  4b  for  i nsu lated  
conductor appl i cat i on  

T5b  – Type  5b  for  u nderg round  
cable  appl i cati on  

 

IEC  IEC  IEC  IEC  IEC  

IEC  
IEC  IEC  IEC  IEC  
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6 Limi tations and  recommendations of  use for each  type of  NCVD 

6. 1  Principal  l imi tat ions  

Since  the  functi on ing  pri nciple  of  m ost  of  the  NCVD  is  based  on  the  detecti on  of  the  e lectri c  
f i e l d  generated  i n  free  ai r  by the  energ i zed  part  of  the  i nstal l at i on  to  be  tested ,  the  re l iabi l i ty of  

the  i nd icati on  m ay be  i n fluenced  by i n -phase  or ou t-of-phase  interference fields.  Depend ing  
on  the  type  of  NCVD th is  resu l ts  i n  speci fi c  l im i tati ons .  

I n  general  NCVD working  at  d istance  shou ld  be  used  on l y where  the  configu ration  of  the  
e lectric  c i rcu i t  i s  s im ple  i n  s tructu re  and  i s  not  i n f l uenced  by o ther  ad jacent  ci rcu i ts  and  
equ ipm ent.  

Table  2  g i ves  speci f ic  l im i tations  for  each  type  of  NCVD.  

Table  2  – Lim i tations  for use  

Type 1  

Far el ectric  fi eld  

Type 2  

Med ium  electri c  fi eld  

Type 3  

Near el ectri c  fi eld  

Type 4   

One reference point  

Type 5   

Two  reference 
points  

– I m possible  to  
d i scrim inate  
d i fferen t  c i rcu i ts  
on  the  sam e  
structu re  i f  i n  a  
vert i cal  
con fi gu rat i on .  

– Cal i brated  for one  
type  of  i nstal l at i on  
con fi gu rati on  and  
m ay not  work 
properl y  
e l sewhere.  

– Requ i res  a  l ong  
insulating stick.  

– D i ff i cu l t  to  con trol  
the  pos i t i on  of  the  
NCVD re l ati ve  to  
the  part  to  be  
tested ,  wh i ch  m ay 
com prom ise  the  
accuracy of  the  
i nd i cat i on  and  the  
safety of  the  
operat i on .  

– Requ i res  a  
reference point.  

– Desi g ned  for a  
speci f i c  type  of  
i nstal l at i on .  

– I n  case  of  Type  4a 
NCVD  wi th  one  
reference (e. g .  
m etal  enclosed  
swi tchgear use) ,  i t  
m ay be  affected  by 
interference field.  

– Type  4b  does  not  
work on  sh iel ded  
conductors.  

– Requ i res  
reference point(s) .  

– Desi g ned  for  a  
speci f i c  type  of  
i nstal l at i on .  

– I n  a  case  of  cap  
and  pi n  reference 
points ( for  Type  
5a) ,  the  i nd i cati on  
rel i es  on  the  good  
e l ectri cal  cond i t i on  
of  the  i nsu l ator 
un i t .  

– The  N CVD  m ay be  
affected  by the  
l evel  o f  pol l u t i on  
and  hum id i ty  on  
the  i nsu l ator un i t .  

– I n  case  of  an  
underground  
power cable  the  
NCVD  (Type  5b)  
m ay be  affected  by 
pol l u t i on  l evel  on  
the  sem i -
conducti ve  l ayer.  

– Type  5b  does  not  
work on  the  
sh ie l ded  conductor 
part .   

 

6.2  Recommendations for  the selection,  cal ibration  and  use of  NCVD 

6.2. 1  Selection  of  the appropriate type of  NCVD 

Due to  poss ible  hazardous  s i tuations  associated  wi th  an  i ncorrect  i nd icati on  of  vol tage  
absence  or  presence  by a vo l tage  detector,  one  shou ld  m ake sure  that  the  selected  NCVD is  
the  m ost  appropriate  for the  conf i gu rati on  be ing  tested .  Usual l y,  voltage detectors  are  
i denti f ied  by a nominal voltage  or  a  nominal voltage  range,  bu t  one  type  o f  NCVD m ay not  be  
appropriate  everywhere  on  a network at  a  g i ven  vo l tage  because  i ts  function  i s  i n fl uenced  by 
the  l ocal  e l ectric  f i e l d  confi gurati on  and  f i e ld  i n terference .  When  an  NCVD  i s  cons idered,  one  
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shou ld  take  g reat  care  se lecting  the  type  that  wi l l  work properl y i n  the  g i ven  f i e ld  cond i t i ons  
wi thou t  i n terpretation  from  the  user  (see  Table  2  and  Table  3) .  

6.2.2  Cal ibration  of  the  selected  device  

To take  i n to  account  the  possible  effect  of  e l ectric  f i e ld  i n terference  and  to  i ncrease  the  
re l iabi l i ty of  clear indication,  i t  m ay be  appropriate  to  perform  an  on-s i te  cal ibrati on .  Th is  m ay 
resu l t  i n  “custom izi ng ”  a  device  for on l y one  l ocation  or on l y one  network conf igurati on .  

Users  and  m anufacturers  shou ld  d iscuss  th is  i ssue  and  agree  on  the  best  so lu t i on .  Once  a 
device  has  been  cal i brated  on-s i te,  i t  i s  recomm ended  to  cl earl y i den ti fy the  device  
accord ing l y,  so  that  m isuse  i s  avoided.  

6.2.3  Use  of the  selected  device  

I n  term s  of  operating  a  con tact  voltage detector correctl y ( I EC  61 243-1 ,  I EC  61 243-2  and  
IEC  61 243-3) ,  the  procedure  i s  qu i te  s im ple  and  i s  as  fo l l ows;  the  user bri ngs  i ts  contact 
electrode  i n  contact  wi th  the  bare  part  to  be  tested  and  l ooks  at  (or l i s tens  to)  the  ind icati on .  
I n  con trast,  i n  case  of  an  NCVD,  param eters  l ike  the  pos i t i on i ng  of  the  device  re lat i ve  to  the  
part  to  be  tested,  the  presence  of  earthed  objects  cl ose  by,  the  poss ible  use  of  a  selector,  e tc .  
shou ld  be  explained  c learl y to  the  user to  avoid  i ncorrect  i nd ication  or  an  unsafe  s i tuation .  

As  a general  recom m endation ,  the  i nd ication  shou ld  be  checked  on  operating voltage before  
every use.  

Table  3  summ ari zes  the  recomm endations  speci f ic  for each  type  of  NCVD to  be  i ncl uded  i n  
the  i nstructions  for use  and  to  be  taken  i n to  considerati on  when  train ing  the  users.    

Table  3  – Speci fic  recommendations  for  use  

Type 1  Type 2  Type 3  Type 4   Type 5   

Far  el ectric  fi eld  Med ium  electri c  fi eld  Near el ectri c  fi eld  One reference point  Two  reference 
points  

– The  devi ce  shou l d  
be  used  i n  free  
space  (no  
nei g hbou ri ng  
objects :  bu i l d i ng ,  
trees,  no  sh ie l d i ng  
s tructu re  (e. g .  
wi th in  the  
tower,  … ) .  

– The  user needs  to  
determ ine  a  
reference  (e. g .  an  
energ i zed  ad jacen t  
l i ne  at  the  sam e  
nominal voltage)  
and  to  com pare  i t  
wi th  the  part  to  be  
tested .  

– The  user shou ld  
know the  
con fi gu rati ons  and  
the  associated  
application point 
for  wh i ch  the  
devi ce  m ay be  
used  to  provi de  
correct  i nd i cati on .  

– The  user shou ld  
con trol  the  re lat i ve  
pos i t i on  of  the  
NCVD  to  the  
i nstal l at i on :  to  be  
paral l e l  wi th  the  
i nsu lator.  

– The  user shou ld  
know the  
con fi gu rat i ons  for  
wh i ch  the  devi ce  
m ay not  provi de  
correct  i nd i cat i on  
( i n -phase  
i n terference) .  

– The  insulating 
stick to  be  used  
wi th  separate  
devi ces  shou l d  
provi de  to  the  user 
adequate  d i stance  
and  i nsu lati on .  

– The  user shou ld  
con tro l  the  relati ve  
pos i t i on  of  the  
NCVD to  the  part  
to  be  tested .   

– I n  case  of  m etal  
enclosed  
swi tchgear 
(Type  4a)  the  user 
shou ld  know the  
confi gu rat i ons  for  
wh i ch  the  devi ce  
can  provide  
correct  i nd i cat i on .   

– I n  case  of  
i nsu lated  cabl e  
(Type  4b)  the  user 
shou ld  con trol  the  
re l ati ve  pos i t i on  of  
the  NCVD  on  the  
i nsu lati ng  
coveri ng .   

– I n  case  of  cap  and  
pi n  reference  
poi n ts  (Type  5a) ,  
the  user shou l d  
know the  e l ectri cal  
cond i t i on  of  the  
th ree  i nsu l ators  of  
the  i nsu l ator un i t  
c l osest  to  the  
earth  s i de  of  the  
i nsu lat i ng  s tri ng .  

– I n  case  of  po l l u t i on  
or  h um id i ty,  the  
th ree  i nsu l ators  of  
the  i nsu l ator un i t  
c l osest  to  the  
earth  s i de  shou ld  
be  cl eaned  (wi th  
Li ve  Working  
m ethod)  before  the  
use  of  an  NCVD  
Type  5a  

– I n  case  of  
pol l u t i on ,  the  
underground  
power cable  u n i t  
shou ld  be  c l eaned  
before  the  use  of  
an  N CVD  Type  5b.  
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7 Recommended  requirements  

7. 1  General  

This  docum ent  i s  not  i n tended  to  be  used  as  a product  standard .  However,  to  he lp  
m anufacturers  and  users  of  non-contact voltage detectors  i n  the  des ign ,  u se  and  selecti on  of  
the  products,  C lause  7  detai l s  the  recomm ended  requ i rem ents.  These  requ i rem ents  are  
based  on  the  ones  associated  wi th  contact  voltage detectors  covered  by I EC  61 243-1 ,  
I EC  61 243-2  and  I EC  61 243-3,  wh ich  are  recogn ized  as  provid i ng  adequate  perform ance  and  
safety.  I n  th is  context,  the  use  of  “shal l ”  i nd icates  that  a  characterist ic  i s  requ i red  i n  order for  
the  product  to  dem onstrate  adequate  characteristi cs .  

The  fo l lowing  recomm ended  requ i rem ents  do  not  appl y to  Type  1 ,  Type  4  for i nsu lated  
conductors  and  Type  5  for u nderground  power cables  wh ich ,  as  stated  previous l y,  do  not  fal l  
under the  scope  of  I EC  TC 78.  

Because  of  the  various  des igns  of  NCVD,  th is  docum ent  does  not  describe  any tests.  

7.2  Recommended  general  requ i rements  

7.2. 1  Safety 

Because  an  NCVD i s  desi gned  to  rem ain  at  a  d i s tance  from  the  l i ne(s)  or  the  bare  part  to  be  
tested ,  i t  resu l ts  i n  an  i ncrease  of  the  i n trins ic  safety of  operation .   

I n  the  case  of  near field NCVD  requ i ri ng  a re lat i vel y l ong  insulating element or  an  insulating 
stick (Type  3) ,  the  i n tri ns ic  safety of  operati on  m ay be  reduced  because  there  i s  always  a  
poss ibi l i ty,  e i ther by i nadverten t  m ovem ent  or  by an  i ncorrect  evaluation  of  the  d istance,  of  
touch ing  the  bare  l i ve  part  to  be  tested  or another  l i ve  part .  I n  al l  cases,  the  acciden tal  
con tact  of  a  near field NCVD  wi th  a l i ve  part  shal l  not  resu l t  i n  a  hazardous  s i tuati on  for the  
user.   

I n  the  case  of  medium field NCVD (Type  2) ,  an  accidental  con tact  wi th  a part  of  the  
i nstal l ation  at  an  i n term ed iate  poten tial  shal l  not  resu l t  i n  a  hazardous  s i tuati on  for  the  user.  

7.2.2  Ind ication  

An  NCVD shal l  g i ve  a clear indication  o f  the  s tate  "vo l tage  present"  and/or "vo l tage  not  
present"  of the system  operating  voltage,  by m eans  of  the  change  of  the  s tatus  of  the  s i gnal .   

The  i nd ication  shal l  be  visual  or  visual  and  aud ible.  I n  som e ci rcum stances  (e. g .  use  of  long  
insulating stick,  no isy or  bri gh t  envi ronm ents) ,  i t  i s  recom m ended  to  have  both  visual  and  
aud ible  i nd ication .   

To  avoid  an y i n terpretati on  by the  user,  i t  i s  recomm ended  that  the  visual  i nd icati on  of  the  
state  "vo l tage  present"  and/or "vo l tage  not  present"  shal l  not  re l y on  the  d isplay of  a  d iscrete  
vo l tage  value.  

7.2.3  Electromagnetic  compatibi l i ty (EMC)  

Voltage detectors  are  used  general l y i n  vari ous  l ocations  such  as  power substations ,  power 
l i nes  or  i n  heavy i ndustri es  and  are  subj ected  to  vari ous  kinds  of  e lectrom agnetic  
d isturbances.  NCVD shal l  be  imm une to  the  l eve l  of  d i s tu rbances  for wh ich  the  NCVD i s  
i n tended  to  operate.  

I t  i s  recom m ended  that  NCVD  shou ld  at  l east  com pl y wi th  the  requ i rements  of  c lass  A for 
portable  equ ipm en t accord ing  to  IEC  61 326-1 .   
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NOTE  I n  som e  countri es,  add i t i onal  requ i rem ents  m ay need  to  be  added  to  fu l f i l  EMC regu l ati ons .  

7.3  Recommended  functional  requ i rements  

7.3. 1  Clear  ind ication  

7.3. 1 . 1  General  

NCVD  shal l  c learl y i nd icate  the  presence  and/or the  absence  of  the  system  operating voltage 
as  a functi on  of  i ts  nominal voltage  o r  nominal voltage  range,  i ts  nominal distance  or  
operating distance  range  or i ts  nom inal  pos i t i on  and  i ts  nom inal  frequency or  nom inal  
frequencies  when  used  accord ing  to  the  i nstructi ons  for  use.  

NCVD  shal l  i nd icate  correctl y i n  presence  of  usual  values  of  interference fields  ( i n -phase  and  
ou t  of  phase) .  I t  shal l  not  i nd icate  for  usual  values  (see  NOTE 2  of  7. 3 . 1 . 2)  of  interference 
voltages.  

NCVD  m ay i nd icate  i ncorrectl y or  not  i nd icate  at  al l  i n  the  vic in i ty of  l arge  conducti ve  parts  
that  create  equ ipoten tial  f ie l d  zones  ( in -phase  i n terference) .  

7.3. 1 .2  Threshold  vol tage  

The threshold voltage  i s  a  param eter to  characteri ze  the  function ing  of  an  NCVD i n  a  speci fi c  
l aboratory s i tuation .  The  purpose  of  determ in i ng  and  usi ng  a s tandard  test  set-up for the  
threshold voltage  i s  to  al l ow testi ng  of  d i fferent  devices  under the  sam e cond i t i ons  and  also  
for i n -service  care.  

When  an  NCVD is  pos i t i oned  accord ing  to  the  i nstructions  for  use:  

– The  i nd icati on  “vo l tage  presen t”  shal l  appear i f  the  vo l tage  to  earth  on  the  bare  part  to  be  
tested  i s  g reater  than  45  % of  the  nominal voltage.  

NOTE  1  45  % of  the  nominal voltage  corresponds  to 378,0 nU .  

– The  i nd icati on  "vo l tage  presen t"  shal l  not  appear i f  the  vo l tage  to  earth  on  the  bare  part  to  
be  tested  i s  equal  to  or  l ess  than  1 0  % of  the  nominal voltage.  

NOTE  2  1 0  % of  the  nominal voltage  corresponds  to  31 7,0 nU  and  i s  the  m axim um  phase  to  earth  i nduced  

vo l tage  usual l y  encou ntered  i n  the  f i e l d .  

To fu l f i l  the  above  recomm endations,  the  threshold voltage  Ut  shou ld  satisfy the  fo l l owing  
re lationsh ip:  

0,1 0 Un  m ax  ≤ Ut  ≤ 0,45 Un  m in  

For voltage detectors  wi th  on l y one  nominal voltage  Un  m ax  equals  Un  m in .  

Except  for Type  5 ,  the  re lationsh ip  shou ld  be  satisf i ed  at  the  nominal distance  Dn  or the  
nominal distance  range  (Dn  m i n  and  Dn  m ax)  of  the  NCVD  declared  by the  m anu facturer.  

For NCVD wi th  on l y one  nominal distance,  Dn  m ax  equals  Dn  m in .  

NOTE  3  There  i s  a  theoret i cal  l im i t  of  4 , 5  to  the  rat i o  between  Un  m ax  and  Un  m i n  to  ach ieve  clear indication  o f  the  
voltage detector.  Th i s  val ue  corresponds  to  the  d i vi s i on  of  0 , 45  by 0 , 1 .  

For speci fi c  appl icati ons  (e. g .  cal ibration  on  s i te) ,  custom ers  and  m anufacturers  can  agree  on  
d i fferent  values  than  the  ones  recom m ended.  
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7.3. 1 .3  Setting  of  the  th reshold  vol tage  

The sett ing  of  the  threshold voltage  (cal ibrati on  of  the  voltage detector)  i s  norm al l y the  
respons ibi l i ty of  the  m anufacturer.    

I n  som e cases,  the  threshold voltage  i s  set  by an  agreem en t between  the  m anufacturer  and  
the  custom er.  When  i t  i s  expected  by the  custom er that  the  voltage detector wi l l  be  used  in  
the  vici n i ty of  l arge  conducti ve  parts  that  create  equ ipoten tial  f i e ld  zones,  a  l ow value  of  the  
threshold voltage  cou ld  be  se lected.  H owever,  where  induced  vo l tage  or ou t  of  phase  
interference fields  are  expected  by the  custom er,  a  h igh  value  of  the  threshold voltage  cou ld  
be  selected.  

I n  al l  cases,  custom ers  shou ld  val idate  that  the  device  (wi th  i ts  threshold voltage)  perform s  
correctl y i n  the  f i e ld .  

Once  the  hous ing  of  the  indicator i s  c l osed  and  sealed,  the  des ign  of  the  device  shal l  be  such  
that  the  user does  not  have  access  to  the  threshold voltage  sett i ngs.  

7.3. 1 .4  Use of  a  selector  

The use  of  vo l tage,  frequency or other type  of  selector(s)  i s  often  proposed  on  the  m arket  and  
m ay be  attracti ve  for som e users  as  i t  cou ld  e l im inate  the  need  of  d i fferent  devices  for  
covering  various  network cond i t i ons.  However,  there  are  negative  s ides  to  se lectors  that  the  
user shou ld  take  i n to  cons ideration .  A se lector be ing  inadverten tl y i n  an  i ncorrect  pos i t i on  i s  
l i kel y to  resu l t  i n  an  i ncorrect  i nd ication .  Th is  i ncorrect  i nd icati on  m ay becom e a hazard  for  
the  user.  

M isuse  of  a  se lector as  an  i nd i rect  way to  “m od i fy”  the  threshold voltage  can  cause  hazardous  
s i tuati ons .  

I n  the  i nstructions  for  use,  the  m anufacturer shal l  g i ve  clear advice  to  the  user  concern ing  the  
sett ing  of  the  se lector.  

When  selector(s)  are  presen t,  they shou ld  be  as  few as  poss ible  and  shou ld  have  a  m in im um  
num ber of  pos i t i ons.  

I t  i s  recomm ended  that  the  m anufacturer provides  m eans  to  m in im ize  the  consequence  of  an  
i ncorrect  se lecti on ,  for  exam ple  by forcing  the  se lector  of  the  NCVD  to  be  set  at  the  m axim um  
sens i t i vi ty when  the  NCVD is  swi tched  on .  

7.3. 1 .5  Continuous  ind ication  

An  NCVD shal l  g i ve  conti nuous  i nd icati on  when  i t  i s  pos i ti oned  re lat i ve  to  the  l i ve  part  to  be  
tested  accord ing  to  the  i nstructions  for use.  

I n  case  of  Type  3,  i f  there  i s  no  way for  the  user  to  confi rm  that  the  NCVD is  s t i l l  working  after  
having  i nadverten tl y con tacted  a  bare  l i ve  part  (absence  of  an  indicator o f  s tate  "ready for 
use"  or  " i n  use") ,  i t  shal l  provide  conti nuous  i nd icati on  when  in  con tact  wi th  the  l i ve  part.  

7.3. 1 .6  Di rectional  properties for NCVD working  at  a  d istance  

The directional properties  o f  an  NCVD resu l t  from  the  com bination  of  i ts  sens i t i vi ty and  i ts  
aperture  window to  the  e lectrical  f i e ld .  The  sensi t i vi ty of  an  NCVD is  general l y l i nked  wi th  i ts  
threshold voltage  wh i l e  the  apertu re  window to  the  e lectrical  f i e ld  i s  l i nked  wi th  the  
m echan ical  des ign  of  the  NCVD.  These  characteristics  m ay cause  the  detector to  be  
i n f l uenced  by ad jacent  l i ve  parts  wh i le  testi ng  a de-energ i zed  part  ( too  wide  detecti on  ang le)  
or  to  m iss  the  l i ve  part  to  be  tested  ( too  sm al l  detecti on  ang le) .  
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The  directional properties  are  a param eter to  characteri ze  the  functi on ing  of  an  NCVD i n  a  
speci f ic  laboratory s i tuation .  The  purpose  of  determ in ing  and  us i ng  a standard  test  set-up for 
the  d i recti onal  properties  i s  to  al l ow testi ng  of  d i fferen t  devices  under the  sam e cond i t i ons  and  
l ater  on  for  i n -service  care.   

When  an  NCVD is  pos i t i oned  accord ing  to  the  i nstructions  for  use:   

•  The  i nd ication  “vo l tage  present”  shal l  appear when  the  bare  l i ve  part  to  be  tested  i s  

s i tuated  i ns ide  a  detecti on  ang le  θ1 °  speci f ied  by the  m anufacturer re lat i ve  to  a speci f i c  
pos i t ion  of  the  NCVD.  

•  The  i nd icati on  "vo l tage  presen t"  shal l  not  appear when  the  bare  l i ve  part  to  be  tested  i s  

s i tuated  ou ts ide  the  detection  ang le  θ1 °  re lat i ve  to  the  pos i ti on  of  the  NCVD.  

I n  al l  cases,  the  custom er shou ld  val i date  that  the  device  wi th  i ts  d i rectional  properti es  
perform s  correctl y i n  the  f ie l d .  

To  guaran tee  a correct  function ing  of  the  NCVD for i n ter-phase  or i n ter-ci rcu i t  detection ,  the  

ang le  θ 1  shou ld  be  as  sm al l  as  poss ible  i n  re lat ion  to  the  confi gurati on  of  the  i nstal l at ion .  As  
an  example,  Table  4  g i ves  the  rad ius  r o f  the  cone  of  detecti on  correspond ing  to  d i fferen t  

values  of  d i stance  Dn  and  ang le  θ1  accord ing  to  F i gure  7.  

Table  4  – Examples of values of  the  rad ius  of  the  cone of  detection   
as  a  function  of  the d i rectional  properties  ang le  

Nominal  d istance,  D
n
 

m  

Radius of  the  cone of  detecti on ,  r  

m  

 θ
1
 =  1 0°   θ

1
 =  20°   θ

1
 =  30°  

0, 5  0 , 088  0 , 1 82  0, 288  

1  0 , 1 76  0 , 364  0, 577  

2  0 , 352  0 , 728  1 , 1 54  

3  0 , 529  1 , 091  1 , 731  

4  0 , 705  1 , 455  2, 308  

5  0 , 881  1 , 81 9  2, 885  
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Key 

1  part  to  be  tested  

2  non-contact voltage detector 

3  ad jacent  parts  

D
n
 nominal distance 

θ
1
 detect i on  ang le  

r rad i us  of  the  cone  of  detect i on  

Figure 7  – Di rectional  properties  of  NCVD working  at  d i stance 

7.3.2  Clear perceptibi l i ty  

7.3.2.1  Visual  i nd ication  

The i nd ication  shal l  be  cl earl y vi s ib le  to  the  user i n  the  operating  pos i t i on  and  under  norm al  
l i gh t  cond i t i ons.  

EXAMPLE  1  50  000  l u x  corresponds  to  norm al  l i gh t  cond i t i ons  for outdoor type  NCVD  wi th  s tandard  l i g h t  D
55

 
accord i ng  to  CI E  1 5,  correspond ing  to  a  colou r tem peratu re  of  5  500  K.  

EXAMPLE  2  1  000  l u x corresponds  to  norm al  l i gh t  cond i t i ons  for indoor type  NCVD  wi th  s tandard  l i gh t  A  
accord i ng  to  CI E  1 5,  correspond ing  to  a  colou r tem peratu re  of  3  200  K.  

When  two  visual  acti ve  s i gnals  are  used ,  i t  i s  recomm ended  that  the  i nd ication  does  not  re l y 
so le l y on  l i g h ts  of  d i fferen t  co lours  for perceptibi l i ty.  Add i t ional  characteris tics ,  such  as  
ph ys ical  separation  of  the  l i gh t  sources,  d i st i ncti ve  form  of  the  l i g h t  s i gnals,  or  f lash ing  
l i g h t(s) ,  can  be  used .  

7.3.2.2  Audible ind ication  

The  ind ication  shal l  be  cl earl y aud ible  to  the  user when  i n  the  operati ng  pos i t ion ,  and  under  
norm al  noise  cond i t i ons .  

IEC  
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When  two  aud ible  active signals  are  used,  i t  i s  recomm ended  that  the  ind icati on  does  not  re l y 
so le l y on  sounds  of  d i fferent  sound  pressure  l evels  for perceptibi l i ty.  Add i t ional  
characteris tics,  such  as  tone  or  i n term i ttence  of  the  aud ible  s ignals ,  can  be  used.  

7.3.3  Temperature and  humid i ty dependence of  the  i nd ication  

A voltage detector shal l  operate  correctl y i n  the  cl im atic  envi ronm ent for wh ich  i t  i s  i n tended  
to  be  used.  

Extrem e tem peratures,  sudden  changes  of  tem peratu re  and  the  presence  of  condensati on  or  
frost  on  the  surface  of  the  cas ing  of  the  voltage detector m ay affect  i ts  correct  operation .  I t  i s  
im portant  that  the  m anu facturer and  the  user defi ne  the  cl im atic  cond i t i ons  for wh ich  the  
NCVD  wi l l  be  used .   

Three  c l im atic  cond i t i ons  of  operati on  accord i ng  to  Table  5  are  recomm ended  for the  
classi f ication  of  the  NCVD:  co ld  (C) ,  norm al  (N ) ,  and  warm  (W) .  

The  device  shal l  operate  correctl y for the  se lected  cl im atic  category.   

Table  5  – Cl imatic  categories  

Cl imatic  category 

Cl imatic  cond i tions   
(operation  and  storage)  

Temperature   Humid i ty 

°C  %  

(C)  Cold  −40  to  +55  20  to  96  

(N )  Norm al  −25  to  +55  20  to  96  

(W)  Warm  −5  to  +70  1 2  to  96  

 

7.3.4  Frequency dependence 

NCVD shal l  operate  correctl y at  i ts  nom inal  frequency or i ts  nom inal  frequencies  for wh ich  i t  i s  
i n tended  to  be  used .  

To  take  in to  account  the  poss ible  variations  of  the  frequency of  the  system ,  i t  i s  recom m ended  
that  the  NCVD operates  between  97  % and  1 03  % of  i ts  nom inal  frequency or for each  of  i ts  
nom inal  frequencies.  

7.3.5  Response time  

NCVD shal l  g i ve  rapid  i nd ication  of  any change  of  the  status  "vo l tage  presen t"  and/or "vo l tage  
not  presen t"  of  the  system  operati ng  vo l tage.  

I t  i s  recom m ended  that  the  response  t im e  i s  l ess  than  1  s .  

7.3.6  Power source dependabi l i ty 

NCVD wi th  a bu i l t- i n  power source  shal l  g i ve  clear indication  un t i l  i ts  power sou rce  i s  
exhausted,  u n less  i ts  usage  i s  l im i ted  by an  i nd ication  of  non- read iness  or  au tom atic  shu t-off,  
as  m en tioned  i n  the  i nstructions  for  use.  

7.3.7  Testing  element  

To check proper function ing  of  an  NCVD,  i t  i s  recom m ended  to  have  a  testing element,  
whether as  a  bu i l t- i n  or  as  a  separate  i tem .  
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The  testing element shou ld  be  capable  of  test i ng  al l  the  e lectrical  ci rcu i ts ,  i nclud ing  the  
detecti ng  ci rcu i t,  the  energ y sou rce  and  the  ind icati ng  functi on .  When  i t  i s  not  poss ible  to  test  
al l  c i rcu i ts ,  any l im i tati on  shou ld  be  clearl y s tated  in  the  i nstructi ons  for  use.  Al l  ci rcu i ts  shal l  
be  constructed  wi th  h i gh  re l i abi l i ty.  

When  there  i s  a  bu i l t- i n  testing element,  the  NCVD shal l  g i ve  an  i nd ication  of  "ready for use"  
or  "not  ready for  use" ,  un ti l  the  device  i s  swi tched-off.  

7.3.8  Non  response to  DC  vol tage (static  electric  fi eld)  

An  NCVD designed  for  AC  use  shal l  not  respond  to  DC  vo l tage  or  when  m oved  i n  presence  of  
a  DC  e lectric  f i e ld .  

Th is  recomm ended  requ i rem ent aim s  to  avoid  random  ind ications  wh ich  may l ead  the  user to  
l ose  confi dence  i n  the  i nd ication .  

7.3.9  Immuni ty to  electrostatic  d ischarges  

An  NCVD  shal l  not  i nd i cate  when  exposed  to  e lectrostatic  d ischarges,  except  for  se l f - test  
pu rpose  declared  by the  m anufacturer for a  speci fi c  posi t ion  of  the  vo l tage  se lector.  Th is  
speci f i c  posi t ion  of  the  vo l tage  selector for the  test- function  shal l  be  cl earl y i den ti f i ed  as,  for  
exam ple,  "sel f- test"  or  " test" .  

Th is  recomm ended  requ i rem ent aim s  to  avoid  random  ind ications  wh ich  may l ead  the  user to  
l ose  confi dence  i n  the  i nd ication .  

7.3. 1 0  Time rating  

The NCVD shal l  perform  wi thout  fai l u re  for 5  m in  when  the  bare  part  to  be  tested  i s  energ ized  
at  i ts  m axim um  operating voltage and  the  NCVD i s  pos i t i oned  as  stated  i n  the  i nstructions  for  
use  relati ve  to  the  l i ve  part  to  be  tested.  

7.4  Electrical  requ i rements  

7.4. 1  Insu lating  material  

7.4. 1 .1  General  

The i nsu lati ng  m aterial s  of  an  NCVD shal l  be  adequatel y rated  (nature  of  m aterial ,  
d im ens ions)  to  wi thstand  the  e lectrical  s tresses  norm al l y encountered  i n  service.  

When  tubes  of  i nsu lating  m aterial  wi th  c i rcu lar  cross  section  are  used  i n  the  design  of  NCVDs,  
they shou ld  m eet  the  requ i rem ents  of  IEC  60855-1  or  I EC  61 235.  

7.4. 1 .2  Insu lating  element  of  an  NCVD as  a  complete  device   

The  insulating element shal l  be  so  rated  that  no  f l ashover or  breakdown  occurs  i n  use.  

7.4. 1 .3  Leakage current  of  an  NCVD as  a  complete device  

Where  relevan t  the  insulating element shal l  be  so  rated  that  the  l eakage  current  i s  l im i ted  
depend ing  on  the  cond i t i ons  (dry,  or  d ry and  wet)  for  wh ich  the  NCVD has  been  des igned  
( i ndoor,  ou tdoor,  i ndoor and  ou tdoor) .  For dry cond i t ions,  i t  i s  recomm ended  that  the  curren t  
value  i s  l im i ted  be low 50  µA at  the  m axim um  expected voltage  i n  use.  

7.4.2  Protection  against  bridg ing  for Type  3  on ly 

The protecti on  shal l  be  such  that  an  NCVD cannot  cause  f l ashover or  breakdown  between  l i ve  
parts  of  an  i nstal lati on  or  between  a  l i ve  part  of  an  i nstal l at ion  and  earth .  
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7.4.3  Resistance against  sparking  

Where  re levan t  the  NCVD shal l  be  constructed  so  that  the  indicator cannot  be  dam aged  or 
shu t  off  as  a resu l t  of  a  l ow energ y e lectric  arc  encoun tered  for the  m axim um  expected 
voltage i n  service.  

For exam ple,  i n  case  of  a  Type  3 ,  as  the  voltage detector m ay touch  a  bare  l i ve  part,  the  
m axim um  expected voltage i n  service  i s  therefore  equal  to  the  m axim um  nominal voltage  for  
wh ich  the  NCVD i s  des igned.  I n  case  of  a  Type  5a,  the  m axim um  expected voltage  i s  the  
vo l tage  across  one  i nsu lator.  

7.4.4  Resistive ( impedance)  element  of  Type 5  on ly  

The  resist i ve  e lem en t (or im pedance)  of  an  NCDV of  Type  5  shal l  be  adequatel y rated  wi th  
respect  to  the  m axim um  expected voltage and  power  i n  service.  

7.5  Recommendations for  mechanical  performance  

7.5. 1  General  

For an  NCVD as  a com plete  device  the  user shou ld  be  provided  wi th  adequate  d is tance  and  
i nsu lat ion  by m eans  of  an  adequate  insulating element des igned  accord ing  to  the  insertion 
depth  i n to  the  l i ve  working  zone  for  the  rated voltage  o f  the  nom inal  vo l tage  or  the  h i ghest  
rated voltage  o f  the  nom inal  vo l tage  range  of  the  NCVD  (Types  2,  3  and  5) .  

For an  NCVD as  a separate  device,  the  user shou ld  be  provided  wi th  adequate  d istance  and  
i nsu lat ion  by m eans  of  an  adequate  adaptable  insulating stick designed  for the  rated voltage  
o f  the  nom inal  vo l tage  or  the  h ighest  rated voltage  o f  the  nom inal  vo l tage  range  of  the  NCVD 
(Type  3)  

7.5.2  Design  

Am ongst  the  NCVD on  the  m arket,  there  are  th ree  m ain  types  of  constructi on :  

•  NCVD  as  a com plete  device  wh ich  i ncludes  at  l east  a  hand le,  a  hand guard,  an  insulating 
element and  an  indicator (Fi gu re  8a) ;   

•  NCVD  as  a com plete  device  wh ich  incl udes  at  l east  a  hand le  and  an  indicator bu t  wi thou t  
an  insulating element (F i gu re  8b) ;   

•  NCVD  as  a separate  device  wh ich  i ncl udes  at  l east  an  adaptor and  an  indicator (see  
Fi gu re  8c) .   

NCVD  shal l  not  have  an y external  conducti ve  connecti on ,  except  for  connecti ons  to  the  
reference points  i n  case  of  Types  4  and  5  (e . g .  contact electrodes) .  

7.5.3  Dimensions and  construction   

Where  re levan t,  the  m in im um  leng th  of  the  insulating element o f  an  NCVD  as  a  com plete  
device  or  the  insulating stick u sed  wi th  an  NCVD as  a separate  device  shal l  be  i n  accordance  
wi th  the  expected  m axim um  vol tage  to  wi thstand  in  case  of  a  con tact  wi th  the  l i ve  part  ( for 
Type  3  (near field) )  or  a  part  at  an  i n term ed iate  potential  ( for  Types  2  and  5) .  

Table  6  shou ld  be  used  as  gu idance  to  determ ine  th is  m in im um  leng th .  

The  l eng th  of  the  insulating stick for  l i ve  working  can  be  shortened  for NCVD as  a separate  
device  taking  i n to  account  the  m in im um  approach  d istances  or i n  accordance  wi th  national  or  
reg ional  regu lati ons .  The  L i  values  of  Table  6  correspond  to  the  m in im um  d istance  i n  ai r  
(obtained  from  Table  1  and  Table  2  of  I EC 61 936-1 :201 0+AMD1 :201 4)  p lus  an  add i t i onal  
200  mm  safety d istance.  The add i t ional  safety d i stance  al l ows  to  have  conducti ve  parts  not  
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exceed ing  200  m m  ( in  total ) ,  m easured  from  the  l im i t  m ark towards  the  hand le,  wi th in  the  
m in im um  leng th  of  the  insulating element i f  they are  com pletel y external l y i nsu lated.  

 

Figure 8a  – NCVD as  a  complete  device (i nclud ing  i ts  i nsu lating  element)  

 

Figure  8b  – NCVD as  a  complete  device  (wi thout  an  i nsu lating  el emen t)  

 

Figure  8c  – NCVD as  a  separate  device (wi th  an  adaptable  i nsu lating  stick)  

Key    

1  indicator  hH G  h e i g h t  of  hand guard 

2  limit mark or application mark LH  l eng th  of  handle  

3a  insulating element L i  l eng th  of  insulating element 

3b  adaptabl e  insulating stick   

4  hand guard Lo  overal l  l eng th  of  NCVD  

5  hand le  A i  insertion depth  ( l eng th )  

6  adaptor    

Figure 8  – Examples  of  designs  of  NCVDs  
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Table  6  – M in imum  l eng th  of  the insu lat ing  element  or of  the  insu lating  st ick (L
i
)  

Expected  maximum  vol tage   L
i   

kV mm  

1  <   U  ≤   7 , 2  320  

7,2 <   U  ≤  1 2 360 

1 2 <   U ≤  1 7,5 370  

1 7,5 <   U  ≤  24 470  

24 <   U  ≤ 36 520  

36  <   U  ≤   72, 5  830  

72, 5  <   U  ≤   1 23  1  300  

1 23  <   U  ≤   1 70  1  700  

1 70  <   U  ≤   245  2  300  

245  <   U  ≤   420  3  600  

420  <   U  ≤   525  4  300  

525  <   U  ≤   765  6  600  

 

I f  presen t,  i t  i s  recomm ended  that  the  limit mark shal l  be  abou t  20  m m  wide,  perm anent,  and  
clearl y recogn i zable  by the  user.  

I f  an y,  i t  i s  recomm ended  that  the  application mark shal l  be  of  a  d i fferent  co lour than  the  limit 
mark bu t  not  red ,  shal l  be  perm anen t,  not  repos i t i onable  and  c learl y recogn izable  by the  user.  

I f  the  application mark and  the  limit mark are  at  the  sam e pos i t i on ,  the  limit mark i s  prevalen t.  

I f  there  i s  no  limit mark o r  application mark on  the  NCVD as  a separate  device,  the  end  of  the  
adaptor can  act  as  the  limit mark or  the  application mark (Fi gure  8c) .  

For an  NCVD as  a complete  device,  i t  i s  recomm ended  that  the  hand le  shal l  be  at  l east  
1 1 5  mm  in  l eng th .  Hand guard shal l  be  perm anentl y f i xed  wi th  a m in im um  heigh t  (hH G )  of  
1 0  mm .  Other m eans  than  a  hand guard cou ld  be  used  to  l im i t  the  hand  from  s l ipping  (e . g .  the  
shape  of  the  NCVD’s  hand le) .  

7.5.4  Degree of  protection  provided  by enclosure  

During  service  l i fe,  NCVDs  are  l ikel y to  be  exposed  to  dust  and  water.  To  ensure  correct  
function ing  of  an  NCVD,  i t  i s  recomm ended  that  the  degree  of  protection  of  al l  enclosures  
m eet  or  exceed  the  requ i rem ents  of  I P44  for  category 2  equ ipm ent  (see  IEC 60529) .  

NOTE  I P44  corresponds  to  a  protect i on  ag ainst  i ng ress  of  sol i d  forei g n  obj ects  ≥  1 , 0  m m  in  d i am eter and  agai nst  
splash i ng  

7.5.5  Grip  force and  deflection  

For an  NCVD the  g rip  force  and  the  def lect ion  shou ld  be  as  low as  poss ible  (e. g .  g rip  force  
be low 200  N  and  defl ect i on  less  than  1 0  % of  the  total  l eng th )  to  faci l i tate  re l i able  operation  
and  a safe  approach  towards  the  i nstal lati on  to  be  tested  wi th  reasonable  phys ical  effort  by 
the  user.  

I n  case  of  an  NCVD as  a com plete  device,  the  defl ect i on  wi l l  depend  on ly on  i ts  own  weigh t.  
I n  case  of  an  NCVD as  a  separate  device,  the  user shou ld  be  aware  that  the  insulating stick 
m ay g reatl y i n f luence  the  g ri p  force  and  defl ecti on .  
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I t  i s  recom m ended  that  the  weigh t  of  the  indicator shal l  be  m in im al  to  l im i t  the  g ri p  force  and  
def lect ion .  

7.5.6  Vibration  d rop  and  shock resistance 

The NCVD shal l  be  res is tan t  to  drop,  shock and  vi brations  expected  to  occur i n  use.  

7.6  Markings  

I t  i s  recom m ended  that  each  NCVD  have  the  fo l lowing  i tem s  of  m arking :  

– nominal voltage  and /or  range(s)  of  nominal voltage;   

– nominal voltages  of  the  se lector  setti ng  ( i f  re levan t) ;   

– nom inal  frequency or nom inal  frequencies;  

– nom inal  frequencies  of  the  se lector sett ing  ( i f  re levan t) ;   

– nam e and/or tradem ark of  the  m anufactu rer;  

– m anufacturer reference,  serial  num ber;  

– i nd icati on  of  type:  i ndoor  or  ou tdoor;  

– sym bol  for  c l im atic  category or  cl im atic  categories  ( "C",  "N "  or  "W") ;  

– sym bol  I EC  6041 7–521 6:2002-1 0  – Su i table  for l i ve  working ;  double  tr iang le  
(see  Annex D) ;  

NOTE  The  exact  rat i o  of  the  hei g h t  of  the  f i gu re  to  the  base  of  the  tri ang le  i s  1 , 43.  For the  pu rpose  of  
conven i ence,  th i s  rat i o  can  be  between  the  valu es  of  1 , 4  and  1 , 5 .  

Each  NCVD  cou ld  have  the  fo l lowing  add i t i onal  i tem s  of  m arking :  

– year  of  production ;  

I n  add i t i on ,  the  NCVD shou ld  provide  the  user or  the  testi ng  l aboratory an  area to  perm i t  the  
m arking  of  the  date  of  peri od ic  testi ng  (see  Annex C) .  

I n  case  of  an  NCVD wi th  a bu i l t - i n  energ y sou rce,  the  type  of  power suppl y and  po lari ty  
shou ld  be  i nd icated  e i ther on  the  indicator or  i ns i de  the  com partm ent  des i gned  to  house  i t.  

These  m arkings  shal l  be  l eg ible  and  perm anent.  The  characters  shou ld  be  at  l east  3  mm  h igh .  
The  m arkings  shal l  not  im pai r  the  perform ance  of  the  NCVD.  

7.7  Instructions for  use  

Each  NCVD shal l  be  accom pan ied  by the  manufacturer's  i nstructions  for use.  These  
i nstructions  shou ld  be  prepared  i n  accordance  wi th  the  general  provis i ons  g i ven  i n  I EC  61 477.  

The  i nstructions  for  u se  shou ld  i ncl ude  as  a m in im um  the  i n form ation  l i s ted  i n  Annex B.  
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Annex A 
( in formative)  

 
General  considerations about vol tage detection  

A.1  General  

Annex A provides  general  i n form ation  abou t  vo l tage  detection .  I t  describes  various  m ethods  
of  vo l tage  detecti on ,  i ncl ud ing  those  that  appl y to  other parts  of  the  I EC  61 243  seri es.  

IEC  61 243-1 ,  I EC  61 243-2  and  I EC  61 243-3  apply to  portable  voltage detectors  des igned  to  
work correctl y when  they are  i n  d i rect  con tact  wi th  the  bare  part  of  the  i nstal l ati on  to  be  
tested .  I EC 61 243-5  appl i es  to  AC  voltage detectors  coupled  to  the  bare  part  of  the  
i nstal lati on  to  be  tested  th rough  a  capaci t i ve  coupl ing  e lem ent  wh ich  i s  considered  as  an  
i n tegral  part  of  the  equ ipm ent  (swi tchgear) .   

Th is  docum ent,  as  a Techn ical  Report,  provides  considerations  for non-contact voltage 
detectors.  As  stated  i n  the  Scope,  th is  docum ent  i s  i n tended  on l y for devices  that  have  not  
been  des igned  to  be  used  i n  d i rect  con tact  wi th  the  bare  part  of  the  i nstal lation  on  wh ich  the  
presence  or the  absence  of  the  operating voltage has  to  be  tested .  

A.2  Principles of  functioning  of  vol tage detectors  

A.2. 1  Basic  analysis   

An  energ i zed  conductor,  regard less  of  how i t  i s  connected  i n  a  network,  always  exh ibi ts  the  
fo l l owing :   

•  the  avai labi l i ty of  a  curren t  that  can  f l ow through  a l oad  connected  between  the  conductor  
and  the  electrical  earth  (or another  po in t  of  the  ci rcu i t  at  a  d i fferent  vol tage) ;  

•  the  presence  of  an  e lectric  f i e ld ,  having  a non- l i near spatial  d i s tri bu t ion .  The  f i eld  s treng th  
decreases  wi th  the  d istance  to  the  conductor and  i n  free  space  the  decrease  i s  usual l y i n  
i nverse  proportion  to  the  d istance,  bu t  m ay be  d i fferen t.  

Wh i le  the  value  of  the  curren t  pass ing  th rough  a  certai n  l oad  depends  on l y on  the  vol tage  
value  across  th is  l oad ,  the  e lectric  f i e ld  s treng th  can  be  i n fl uenced  by the  presence  of  other  
obj ects  and  the  spatial  d i stri bu ti on  of  e l ectrical  f ie lds  i n  the  vic i n i ty of  the  conductor.  

For safe  m ain tenance,  the  purpose  of  a  voltage detector i s  to  g i ve  a clear indication  o f  the  
presence  or absence  of  the  operating voltage wi thou t  an y need  for i n terpretation  or anal ytical  
evaluation  by the  user.  Consequen tl y,  i t  i s  im portant  to  know the  s tatus  of  the  part  to  be  
tested  even  i n  the  presence  of  i n terferences.  Based  on  techn ical  cons iderations  and  
experience  i n  service,  the  presence  of  the  operating voltage (nominal voltage)  on  a part  to  be  
tested  has  been  associated  wi th  the  threshold voltage  o f  the  voltage detector.  Th is  has  been  
found  to  be  su i table  to  assure  that  the  voltage detector provides  correct  i nd ication .  

A.2.2  Vol tage  detection  wi th  two contact  electrodes  (bi -polar  detectors)  

A l i ve  e lectrical  i nstal lati on  has  l ow source  im pedance  and  can  suppl y l oad  cu rrent  wi thou t  
affecting  the  operating  vo l tage.  The  best  way to  check for the  operating  vo l tage  i s  therefore  to  
evaluate  the  status  of  the  i nstal l ati on  on  the  bas is  of  l oad  curren t  evaluation .  For th is  purpose,  
i t  i s  necessary to  connect  an  im pedance  of  a  known  value  between  the  conductor of  the  
i nstal l ati on  and  a return  path  (general l y the  earth  poten tial ) ,  see  Fi gure  A. 1 .  I n  practice  the  
vo l tage  detection  i s  based  on  the  evaluation  of  a  res ist i ve  curren t  to  earth .  The  d istri bu t i on  of  
the  e lectric  f i e ld  around  the  conductor does  not  affect  the  detecti on  because  the  cu rren t  i n  the  
detecti ng  c i rcu i t  re l ies  on l y on  the  vo l tage  d i fference  between  the  conductor and  the  reference 
point (usual l y the  earth  potential ) .  
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Key  

1  part  to  be  tested  (where  one  electrode  o f  the  voltage detector m akes  con tact)  

2  earth  (or  po i n t  o f  the  i nstal l at i on  at  a  d i fferen t  poten ti al  and  where  the  second  electrode  o f  the  voltage 
detector m akes  con tact)  

3  bi po lar voltage detector 

4  cu rren t  c i rcu l at i ng  th roug h  the  voltage detector 

Figure A. 1  – Bi -polar vol tage detection  principle  

This  des ign  of  voltage detector i s  bas ical l y m ade  of  two  contact electrodes  and  requ i res  two  
connecti on  po in ts  to  the  i nstal lat ion  to  be  tested :  one  to  the  part  to  be  tested  and  the  other to  
earth  or  to  a  po in t  at  a  d i fferent  poten tial .  I t  i s  cal l ed  a “bi -polar type”.  I ts  com ponents  shal l  
provide  adequate  d istance  and  i nsu lat i on  (e . g .  insulating element,  res i sti ve  e lem ent  and  
i nsu lated  connecti ng  l ead) .  Th is  type  of  voltage detector h as  been  described  i n  I EC  61 243-2  
and  I EC  61 243-3.  The  des ign  of  such  voltage detectors  requ i res  l im i t i ng  the  cu rrent  th rough  
the  device  because  the  energ y cou ld  becom e a hazard  i n  term s  of  heat  d i ss ipation  and  
i nsu lat ion .  Al ternativel y,  i f  the  im pedance  of  the  device  i s  too  h i gh  ( l ow c i rcu lation  curren t)  i t  
can  l ead  to  a l ower certai n ty on  the  vo l tage  detecti on  i n  the  presence  of  interference voltage 
( i nduced  vo l tage) .  Experience  i nd icates  that  the  comm on  values  of  current  are  general l y i n  
the  order  of  a  few hundreds  of  m icroam peres  (µA)  and  can  be  cons idered  appropriate  for  both  
d iscrim inating  the  in terferences  and  ach ieving  safe  use.   

I n  several  s i tuations  such  as  h i gh  vo l tage  i nstal lati ons ,  b i -polar type  voltage detectors  have 
several  l im i tati ons  i n  term s  of  practical  use  and  safety such  as :   

•  u se  of  connecti ons  and  insulating elements  appropriate  for the  l arge  d istances  between  
connecti on  po in ts ;  

•  u se  of  i nsu lated  connecting  l ead(s)  and  h i gh  vo l tage  im pedance(s)  appropriate  for the  
vo l tage  of  the  network;  

•  avai l abi l i ty of  a  connecting  poin t  that  i s  tru l y at  earth  poten tial .  

A.2.3  Vol tage  detection  wi th  one  contact  electrode  

I n  order to  avoid  the  problem s  associated  wi th  b i -polar  devices,  often  the  detection  i s  
perform ed  wi th  a device  that  on l y requ i res  touch ing  the  bare  part  to  be  tested,  wi thout  
touch ing  a second  poin t.  I n  such  a  des ign  and  at  a  g i ven  operating  vol tage,  a  curren t  st i l l  
f lows  between  the  bare  part  to  be  tested  (e. g .  the  conductor)  and  the  earth  poten tial  bu t  i t  i s  
m ain l y due  to  the  presence  of  a  s tray capaci tance  to  earth .  The  s tray capaci t i ve  coupl i ng  to  
earth  i s  general l y i n  ai r  bu t  som etim es  i t  i s  th rough  the  operator hand l i ng  the  voltage detector,  
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i n  case  of  use  at  not  m ore  than  a  few ki l ovol ts .  Th is  design  of  voltage detector i s  cal led  a 
“capaci t i ve  un ipolar type”  and  i s  described  i n  I EC  61 243-1 .  

A capaci t i ve  voltage detector as  described  i n  I EC  61 243-1  also  has  two  electrodes,  bu t  one  
electrode  m akes  contact  wi th  the  part  to  be  tested  wh i l e  the  o ther electrode  i s  at  a  f loati ng  
poten tial .  I n  th is  confi gurati on ,  the  stray capaci tance  i s  between  the  f l oati ng  electrode  o f  the  
voltage detector and  the  surround ing  space  ( i ncl ud ing  earth ) ,  see  Fi gure  A. 2.  The  vol tage  
detecti on  i s  therefore  based  on  the  evaluation  of  the  s tray capaci t i ve  cu rren t  to  earth .  
However,  the  d i stri bu t ion  of  the  electric  f ie ld  may affect  the  detection  because  the  e lectric  
poten tial  at  the  f loati ng  electrode  wi l l  depend  on  th is  e l ectric  f i e ld  d istribu ti on .  Moreover,  for  a  
speci f i c  design  of  a  capaci t i ve  voltage detector,  the  stray capaci tance  i s  not  a  constan t  value  
and  wi l l  depend  on  the  surrounding  confi gurati on  such  as:   

•  the  d istance  between  the  bare  part  to  be  tested  and  the  earth  potential ;  

•  the  d i electric  propert ies  of  the  free  space  (e. g .  wi th  or  wi thou t  hum id i ty) .  

S ince  for a  g i ven  operating voltage the  curren t  f l owing  i n  a  capaci t i ve  voltage detector wi l l  
depend  on  the  conf igurati on  com pared  to  the  s i tuation  wi th  a  resis ti ve  type,  th is  des i gn  of  
voltage detector cou ld  be  m ore  susceptible  to  phenom ena of  unwanted  i n terferences  (e. g .  due  
to  other l i ve  l i nes  or earthed  parts  nearby) .  An  adequate  des ign ,  com pl ying  wi th  the  
requ i rem ents  of  I EC  61 243-1 ,  al lows  l im i ti ng  the  unwan ted  i n f luences,  and  the  experience  i n  
the  f i e l d  shows  that  these  devices  are  very practical  and  re l i able  and  they are  wide l y used,  
especial l y i n  H V and  UH V networks.  

 

Key  

1  part  to  be  tested  (where  one  electrode  o f  the  voltage detector m akes  con tact)  

2  earth  

3  capaci t i ve  voltage detector wi th  i ts  contact electrode  and  i n ternal  electrode  

4  s tray capaci t i ve  cu rren t  c i rcu lat i ng  th rou gh  the  voltage detector 

5  e l ectri c  f i e l d  equ ipoten ti al  l i nes  

Figure A.2  – Capaci tive un ipolar  vol tage detection  principle  

A.2.4  Vol tage  detection  wi thout  contact  electrode  

At  H V and  U HV,  the  d im ens ions  of  the  e lectrical  i nstal lat ion  resu l t  i n  g reat  d i stances  between  
the  user  and  the  parts  to  be  tested.  Th is  m akes  the  hand l ing  of  the  very long  insulating 
element or  insulating stick an  ergonom ic  and  safety i ssue.  I n  such  s i tuati ons,  i t  cou ld  becom e 
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conven ient  to  avoid  any contact  wi th  the  bare  part  to  be  tested  and  to  perform  vo l tage  
detecti on  at  a  d is tance.  I n  general  th is  resu l ts  i n  an  i ncrease  of  i n tri ns ic  safety of  operati on ,  
because  the  user can  rem ain  at  a  l arger d istance  and/or wi thou t  any phys ical  m eans  touch ing  
the  l i ne(s)  or  the  part  to  be  tested .  When  the  operati ng  d i stance  of  the  voltage detector 
(e. g .  near field or  medium field NCVD)  i s  wi th in  the  m in im um  approach  d i stance,  an  insulating 
stick or  an  insulating element i s  s t i l l  necessary provid i ng  safety to  the  user.  

I n  o ther s i tuati ons,  the  bare  part  to  be  tested  i s  not  access ible,  for  exam ple  i n  the  case  of  
covered  conductors  of  aerial  or  u nderground  networks.  I t  becom es  necessary to  evaluate  the  
vo l tage  state  wi thou t  a  galvan ic  contact  to  the  bare  part  to  be  tested .  

I n  al l  of  these  cases,  the  voltage detectors  are  def ined  as  being  “non-con tact”  type.  Thei r  
des ign  can  be  varied  accord ing  to  thei r  i n tended  use  and  the  d i fferen t  confi gu rations  are  
described  i n  the  m ain  body of  th is  docum ent.  

The  non-contact voltage detector (NCVD)  i s  m ain ly based  on  the  evaluati on  of  an  electric  f i e l d  
(com pared  to  an  e lectric  curren t  for the  previous l y presen ted  types)  and  re l i es  on  a  
phenom enon  having  very l i tt le  current.  Th is  l eads  to  a l ower certain ty of  vo l tage  detection  
com pared  to  the  res ist i ve  and  capaci t i ve  types  of  voltage detector.  I n  th is  s i tuati on ,  the  way of  
us ing  the  voltage detector i s  a  very im portan t  cons iderati on  i n  i ts  des i gn  and  shou ld  be  c learl y 
stated  i n  the  i nstructions  for use  i n  order to  obtain  a re l iable  detection  (e . g .  the  ph ys ical  
pos i t ion ing  of  the  detector  i n  re lat i on  to  the  part  to  be  tested) .  
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Annex B  
( in formative)  

 
Instructions for use  

I n  the  fo l l owing  the  m in im um  con tent  for  the  i nstructi ons  for  use  i s  l i s ted :  

– explanation  of  the  l abels ;  

– i nstructi ons  for  proper usage;  

– speci f i cation  and  explanati on  for  the  nominal distance  or  range  of  the  nominal distance;  

– speci f i cation  and  explanati on  for  the  ang le  of  d i recti onal  properti es;  

– speci f i cation  and  explanati on  for  the  I P  protecti on ;  

– explanation  of  the  assem bly i n  the  case  of  m u l t ipart  NCVD;  

– explanation  of  the  limit mark and  of  the  hand guard;  

– explanation  of  the  application mark and  the  application point where  relevan t;  

– s i gn i f i cance  of  the  i nd icati on  s ignals ;  

– explanation  of  the  functi on  test  and  statem ent of  any l im i tat ion  (e. g .  when  the  testing 
element i s  not  testi ng  al l  c i rcu i ts) ;  

– statem en t that  the  functi on  test  shal l  be  repeated  i n  the  even t  of  an  i nd icati on  "vol tage  not  
present" ;  

– statem en t that  the  i nd icati on  shou ld  be  checked  on  operating voltage before  every use;  

– explanation  concern ing  the  poss ible  use  of  accessories ;  

– statem ent  concern ing  the  poss ible  restriction  of  the i r  use  on  factory-assem bled  
swi tchgear;  

– statem ent  concern ing  the  poss ible  restrict ion  of  thei r  use  on  overhead  system s  of  
e lectri f i ed  rai lways;  

– explanation  concern ing  the  l im i ts  wi th i n  wh ich  the  vo l tage  of  the  i nstal lati on  to  be  tested  
m ay vary wh i l e  g i ving  a  clear indication;  

– s tatem ent concern ing  possible  effects  of  interference voltage and  interference field;  

– s tatem en t concern ing  the  durati on  that  the  NCVD m ay be  i n  con tact  wi th  i nstal lat ions  
wh i le  exposed  to  precipi tat ion ;  

– i nstructi ons  for  storage  and  care;  

– i nstructi ons  for  period ic  m ain tenance  tests;  

– i nstructi ons  for  transport;  

– statem ent  concern ing  wh ich  parts  of  the  NCVD  can  be  replaced  by the  user and  what  
param eters  shal l  be  m ain tained  i n  do ing  so;  

– a  note  to  the  effect  that  i f  the  NCVD does  not  have  a bu i l t- in  testing element,  nor an y 
external  test i ng  device,  the  NCVD  shal l  be  tested  on  a l i ve  conductor before  and  after  use;  

– statem en t concern ing  the  type,  the  m in im um  leng th  of  the  insulating element and  the 
d ie lectric  propert ies  of  the  insulating stick that  has  to  be  used  i n  con j uncti on  wi th  the  
NCVD  as  a separate  device  (see  7. 4. 1 . 1  and  7. 5 . 3 ) .   
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Annex C  
( in formative)  

 
In-service care  

C.1  General  

Maintenance  on  equ ipment used  for l i ve  working  i s  recogn i zed  as  a basis  for ensuri ng  i ts  
proper functi onal i ty and  the  safety of  the  user.  I t  i s  the  responsibi l i ty of  the  user to  determ ine  
the  m ain tenance  schedu le,  taking  i n to  accoun t  the  cond i t i ons  of  use  (s torage,  regu lar  care,  
train ing  of  the  user,  etc. ) .  H owever,  no  NCVD,  even  those  held  i n  s torage,  shou ld  be  used  
un less  re- tested  wi th i n  a m axim um  period  of  s ix  years .  

I t  i s  recomm ended  that  m ain tenance  i s  done  by the  m anufacturer or  at  an  approved  repai r  
faci l i ty.  

Before  each  use,  a  vi sual  i nspection  shou ld  always  be  done.  I f  there  i s  a  doubt  as  to  the  
cond i t i on  of  the  device,  i t  shou ld  be  wi thdrawn  from  service  and  schedu led  for testi ng ,  then  
returned  to  the  m anufacturer for  repai r  or  replacem ent  i f  necessary.  

C.2  Maintenance 

Table  C. 1  l i sts  a seri es  of  recomm ended  checking  po in ts  that  serve  to  veri fy the  phys ical  
i n tegri ty and  functi on ing  of  the  NCVD  and  i ts  i nsu lat ion  perform ance.  

Table  C. 1  – Recommended  checking  points  for  in -service care  

 Designation  

 Vi sual  aspect  and  d im ensions   

 Testing element 

 Leakage  cu rren t  u nder d ry cond i t i ons  for  N CVD  as  com plete  devi ce  (where  rel evan t)  a  

 Val ue  of  the  threshold voltage
 b   

 Clear perceptibility o f  vi sual  i n d i cati on  c  

 Clear perceptibility o f  aud i ble  i nd i cati on  d  

 Protection against bridging for  indoor/outdoor type  o f  N CVD  (where  re l evant)  

 Spark res i stance  (where  re l evant)  

Accord i ng  to  the  des i g n  of  the  NCVD  and  i ts  fabri cati on  process,  the  m anufactu rer m ay speci fy  add i t i onal  tests  
re l ated  to  part i cu lar com ponen ts  or  characteri st i cs .  These  speci f i c  tests  shou ld  be  noted  i n  the  i nstruct i ons  for  
use.  

a  For peri od i c  test i ng ,  the  val u e  of  the  adm iss ible  l eakage  cu rren t  shou ld  take  i n to  cons iderat i on  the  bas i c  
gu i dance  g i ven  i n  I EC  TS  60479-1 .  

b  A  com pari son  m ay be  m ade  wi th  a  reference  NCVD  of  the  sam e des i gn  and  us i ng  an  al ternati ve  h i gh  vo l tag e  
test  set-up.  S i nce  the  param eters  of  the  test  set-u p  and  the  test  room  arrang em ent  can  i n fl uence  s i g n i f i can tl y  
the  m easured  valu e  of  the  th reshold  vo l tag e,  i t  i s  recom m ended  to  m easure  and  record  the  i n i t i al  val ue  of  the  
th reshold  vol tage  wi th  the  sam e al ternati ve  confi g urat i on  that  shal l  be  used  at  al l  peri od i c  i n terval s .  

c  A  com pari son  m ay be  m ade  wi th  an  N CVD  of  the  sam e type  consi dered  as  a  reference  s tandard .  The  test  
shou l d  be  carri ed  ou t  by m eans  of  the  testi ng  e l em ent.  The  vi sual  i nd i cati on  of  the  N CVD  shou l d  reach  at  
l east  the  sam e l evel  of  vi sual  percepti bi l i ty  as  the  reference  N CVD.  

d  A  com pari son  m ay be  m ade  wi th  an  N CVD  of  the  sam e type  consi dered  as  a  reference  s tandard .  The  test  
shou ld  be  carri ed  ou t  by m eans  of  the  test i ng  e l em ent.  The  sound  pressu re  l evel  o f  the  N CVD  shou ld  reach  at  
l east  the  sam e  l evel  as  the  reference  N CVD.  
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Annex D  
( in formative)  

 
Su i table  for l i ve working;  double  triang le 

(IEC-6041 7-521 6:2002-1 0)  
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