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FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati onal  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by  I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es.  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti 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,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

I n ternational  Standard  I EC  62052-31  has  been  prepared  by I EC techn ical  committee  1 3:  
E lectrical  energy measurement and  control .  

The  text of th is  s tandard  is  based  on  the  fo l lowing  documents:  

FDIS  Report  on  voti ng  

1 3/1 639/FDIS  1 3/1 645/RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  ind icated  in  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/I EC  D irectives,  Part 2 .  
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A l i s t  of a l l  parts  of I EC 62052  series ,  u nder the  general  t i tle  Electricity metering equipment 
(AC)  – General requirements,  tests and test conditions ,  can  be  found  on  the  I EC  websi te.  

I n  th is  s tandard ,  the  fol l owing  pri n t types  are  used :  

•  requ i rements  and  defin i ti ons:  i n  roman  type;  

•  NOTES:  i n  smal l er roman  type;  

•  conformity and tests: in  italic type.  

The committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC web s i te  under "h ttp: //webstore. iec. ch "  in  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l ingual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  

 

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

NOTE  1  The  fo l l owing  text  i s  based  on  I EC Gu ide  1 04,  I SO/IEC Gu ide  51  and  I EC 60255-27: 201 3.  

The IEC  addresses  safety aspects  by establ ish ing  basic,  group  and  product  safety 

publ ications.  

A basic safety publication  covers  a  speci fic safety-related  matter,  appl icable  to  many 
e lectrotechn ical  products.  I t  i s  primari l y in tended  for use  by techn ica l  committees  in  the  
preparation  of standards  in  accordance wi th  the  princip les  l ai d  down  i n  I EC Gu ide  1 04  and  
ISO/IEC Gu ide  51 .  I t  i s  not i n tended  for use  by manufacturers  or certi fication  bod ies.  One  of 
the  responsibi l i ti es  of a  techn ica l  comm ittee  is ,  wherever appl icable ,  to  make use  of bas ic 
safety publ ications  i n  the  preparation  of i ts  publ i cations.  The  requ irements,  test methods  or 
test cond i ti ons  of bas ic safety publ ications  wi l l  not appl y un less  speci fical l y referred  to  or 
i ncl uded  i n  the  re levant publ ications.  

A group safety publication covers  a l l  safety aspects  of a  speci fic g roup of products  wi th in  the  
scope of two or more  product TCs.  Group safety publ ications  are  primari l y i n tended  to  be  
stand-a lone  product safety publ ications,  bu t may a lso  be  used  by TCs  as  source  materia l  i n  
the  preparation  of thei r publ ications.  

A  product safety publication covers  a l l  safety aspects  of one  or more  products  wi th in  the  
scope  of a  s ing le  product TC.  

Existi ng  product  standards  establ ished  by TC 1 3  i nclude  a  range  of safety requ i rements,  test  
methods  and  test cond i ti ons.  However,  an  important requ irement of I EC Gu ide  1 04 : 201 0,  
5. 2. 3  has  not  been  met so  far:  

“Safety aspects and performance aspects should not be covered in  the same publication,  
as this makes it difficult to  assess conformity with safety requirements alone.  If,  
exceptionally,  there are reasons to cover them in  the same publication,  safety aspects and 
performance aspects shall be clearly distinguished from each other.  If there are 
performance criteria which have safety implications,  these are considered to be safety 
aspects and this shall be made clear in  the publication. ” 

I n  add i tion ,  some important  aspects  of product  safety,  such  as  safety under s ing le  fau l t  
cond i ti ons,  have  not been  covered  so  far.  

The  obj ecti ves  of the  development of th is  I n ternational  Standard  are  the  fo l l owing :  

•  to  speci fical l y reference and  i nclude  re levan t requ irements ,  test methods  or test cond i tions  
of re levant basic safety publ ications  so  that  they become appl icable;  

•  to  speci fical l y reference and  i nclude  – where  appropriate,  i n  a  mod i fied  form  – relevant  
requ i rements,  test methods  or test  cond i tions  of re levant group safety publ i cations;  

•  to  consider the  l atest developments  i n  the  technology used  for the  des ign  and  
manufacture  of equ ipment for e lectrica l  energy measurement  and  con trol ;  

•  to  remove any ambigu i ty resu l ti ng  from  the  l ack of a  comprehensive  product safety 
standard  for products  i n  the  Scope  of TC 1 3;  

•  to  ach ieve  a  un i form  approach  to  product safety throughout the  i n ternational  metering  
i ndustry.  

Th is  product safety standard i s  based  on ,  among  others,  the  fol l owing :  

•  the  basic safety standard  I EC  60664-1 : 2007,  establ ished  by TC 1 09;  

•  s tandards  from  the  I EC  60364  series  re lated  to  electrical  i nsta l l ations  of bu i ld i ngs,  
establ ished  by TC 64;  

•  the  group safety standard I EC  61 01 0-1 : 201 0  establ ished  by TC 66;  
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•  the  group safety standard I EC  62477-1 : 201 2  establ ished  by TC  22;  

•  IEC 60255-27:201 3,  a  product safety standard  for measuring  re lays  and  protection  
equ ipment,  establ ished  by TC 95.  These  products  are  s im i l ar in  their design  and  to  some 
extent  i n  thei r use  in  equ ipment for e l ectrical  energy measurement  and  con trol ,   

To  faci l i tate  the  use  of th is  s tandard ,  an  i n tegral  text has  been  prepared ,  wi th  appropriate  539  
references  to  source  documents.  

Th is  standard  cancels  and  replaces  the  safety requ irements  speci fi ed  i n  earl ier s tandards  
establ ished  by I EC TC  1 3.  See  a lso  Annex L  ( I n formative).  

NOTE  2  When  th i s  s tandard  i s  publ i shed ,  an  amendment to  the  re levant standards  affected  by th i s  standard  i n  
I EC 62052,  I EC 62053  and  I EC 62054  wi l l  be  publ i shed ,  to  i nd icate  wh ich  parts  of those  s tandards  are  replaced  /  
cancel l ed  by th i s  standard .  

Being  a  product safety standard ,  th is  s tandard  takes  precedence over the  group safety 
standards  I EC  61 01 0-1 : 201 0  and  IEC 62477-1 : 201 2 .  
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ELECTRICITY METERING EQUIPMENT (AC)  –  
GENERAL REQUIREMENTS,  TESTS AND TEST CONDITIONS – 

 
Part 31 :  Product safety requirements  and  tests  

 
 
 

1  Scope and  object  

1 . 1  Scope  

This  part  of I EC  62052  speci fies  product safety requ i rements  for equ ipment for e l ectrical  
energy measurement and  control .  

NOTE  1  For other requ i rements,  see  the  re l evant  standards.  

This  I n ternational  Standard  appl ies  to  newly manufactured  metering  equ ipment des igned  to  
measure  and  control  e lectrica l  energy on  50  Hz or 60  Hz networks  wi th  a  vol tage  up  to  600  V,  
where  al l  functional  e l ements,  i nclud ing  add-on  modu les  are  enclosed  i n  or form  a  s ing le  
case.  

NOTE  2  The  vol tage  mentioned  above  i s  the  vol tage  l i ne-to-neutral  d eri ved  from  nom inal  vol tages.  See  Tab le  7 .  

This  I n ternational  Standard  a lso  appl i es  to  metering  equ ipment con tain ing  suppl y and  load  
con trol  swi tches,  bu t on l y those  wh ich  are  e lectromechan ical  i n  operation .  

NOTE  3  For components  and  sub-assembl ies,  see  C lause  1 3 .  

When  such  equ ipment i s  designed  to  be  i nsta l l ed  i n  a  speci fi ed  match ing  socket,  then  the  
requ irements  appl y to,  and  the  tests  shal l  be  performed  on ,  equ ipment i nsta l l ed  i n  i ts  
speci fied  match ing  socket.  However,  requ i rements  for sockets  and  inserti ng  /  removing  the  
meters  from  the  socket are  ou ts ide  the  scope  of th is  s tandard .  

Th is  I n ternational  Standard  is  a lso  appl icable  to  auxi l i ary i npu t and  ou tpu t ci rcu i ts.  

NOTE  4  Examples  are  impu lse  i npu ts  and  ou tpu ts ,  control  i npu ts  and  ou tpu ts,  ci rcu i ts  for meter d ata  exchange.  

I n  th is  s tandard  d istinction  is  made  between :  

•  e lectromechan ical  meters,  static  meters  and  equ ipment for tari ff and  l oad  con trol ;  

•  d i rect connected ,  current transformer operated ,  vol tage  and  current transformer operated  
meters;  

•  protecti ve  class  I  and  protecti ve  class  I I  equ ipment;  

•  wa l l  or cabinet mounted ,  rack mounted  and  panel  mounted  equ ipment;  

•  equ ipment i n tended  for i ndoor use  and  ou tdoor use.  

Equ ipment used  i n  con junction  wi th  equ ipment for e lectrical  energy measurement and  control  
may need  to  comply wi th  add i tional  safety requ i rements.  See  a lso  Clause  1 3.  

NOTE  5  Examples  are  tel ecommun ication  modems  and  customer i n formation  un i ts .  

This  I n ternational  Standard  does  not appl y to:  

•  equ ipment where  the  vol tage  l i ne-to-neutral  derived  from  nom inal  vol tages  exceeds  600  V;  

•  portable  meters ;  

NOTE  6  Portable  meters  are  meters  that  are  not  permanentl y connected .  
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•  l aboratory and  mobi le  meter test  equ ipment;  

•  reference  standard  meters.  

The  safety requ i rements  of th is  s tandard  are  based  on  the  fol lowing  assumptions:  

•  metering  equ ipment has  been  i nstal led  correctl y;  

•  metering  equ ipment i s  used  general l y by unski l l ed  persons,  incl ud ing  meter readers  and  
consumers  of e lectrica l  energy.  I n  many cases,  i t  i s  insta l led  i n  a  way that i t  i s  freel y 
accessib le.  I ts  term inal  covers  cannot be  removed  and  i ts  case  cannot be  opened  wi thou t 
removing  seals  and  us ing  a  tool ;  

•  d uri ng  normal  use  a l l  term inal  covers,  covers  and  barriers  provid ing  protection  against 
accessing  hazardous  l i ve  parts  are  in  pl ace;  

•  for i nsta l lation ,  configuration ,  main tenance  and  repair i t  may be  necessary to  remove 
term inal  cover(s),  (a  part  of)  the  case  or barriers  so  that hazardous  l i ve  parts  may become 
access ib le.  Such  acti vi ties  are  performed  by ski l led  personnel ,  who  have  been  su i tabl y 
tra ined  to  be  aware  of working  procedures  necessary to  ensure  safety.  Therefore,  safety 
requ i rements  covering  these  cond i ti ons  are  ou t  of the  Scope  of th is  standard .  

1 .2  Object  

1 .2 . 1  Aspects  included  i n  scope  

NOTE  1  Subclause  1 . 2  i s  based  on  I EC 61 01 0-1 : 201 0,  1 . 2 .  

The purpose  of the  requ irements  of th is  standard  i s  to  ensure  that hazards  to  the  user and  the  
surround ing  area  are  reduced  to  a  tolerable  l evel .  

Requ irements  for protection  against particu lar types  of hazard  are  g iven  i n  Clauses  6  to  1 2  as  
fol lows:  

a)  e lectrical  shock or burn  (see  Clause  6);  

b)  mechan ical  hazards  and  stresses  (see  Clauses  7  and  8) ;  

c)  spread  of fi re  from  the  equ ipment (see  Clause  9);  

d )  excess ive  temperature  (see  Clause  1 0) ;  

e)  penetration  of dust and  water (see  Clause  1 1 );  

f)  l i berated  gases,  explos ion  and  implosion  (see  Clause  1 2) .  

Requ irements  for components  and  sub-assembl ies  are  speci fied  i n  Clause  1 3 .  

Requ i rements  for protection  against hazards  aris i ng  from  reasonably foreseeable  m isuse  are  
speci fied  i n  C lause  1 4.  

Risk assessment for hazards  or envi ronments  not fu l l y covered  above i s  speci fi ed  i n   
Clause  1 5.  

NOTE  2  Attenti on  i s  d rawn  to  the  exi stence  of add i ti onal  requ i rements  speci fi ed  by nati onal  au thori ti es  
responsibl e  for hea l th  and  safety.  

1 .2.2  Aspects  excluded  from  scope  

This  s tandard  does  not  cover:  

a)  performance,  re l i abi l i ty or other properties  of the  equ ipment not re lated  to  safety;  

b)  EMC requ i rements ,  wh ich  are  covered  by the  re levant type  testi ng  standards;  

NOTE  1  For EMC requ i rements  and  test  methods,  see  I EC 62052-1 1 : 2003,  I EC 62052-21 : 2004  and  
I EC 62055-31 : 2005  

c)  protecti ve  measures  for explos ive  atmospheres  (see  I EC  60079-0);  
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d )  functional  safety requ i rements;  

e)  effecti veness  of transport  packag ing ;  

f)  safety requ i rements  of i nsta l l ations.  

NOTE  2  The  l atter i s  general l y subj ect  to  national  regu lati on .  

1 .3  Verification  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  1 . 3.  

This  standard  a lso  speci fi es  methods  of veri fying  that the  equ ipment meets  the  requ irements  
of th is  standard ,  through  inspection ,  type  tests ,  risk assessment and  rou tine  tests .  See  
Clauses  4,  1 5  and  Annex I  respectivel y.  

1 .4  Envi ronmental  cond i tions  

1 .4. 1  Normal  environmental  conditions  

NOTE  1  Subclause  1 . 4  i s  based  on  I EC 61 01 0-1 : 201 0,  1 . 4 .  

This  standard  appl ies  to  metering  equ ipment designed  to  be  safe  at  l east under the  fol lowing  
cond i ti ons:  

a)  i ndoor use;  

b)  a l ti tude  up  to  2  000  m ;  

c)  cl imatic  cond i ti ons  accord ing  to  3K5,  bu t wi th  l ow a i r temperature  -1 0  
o
C;  see   

I EC 60721 -3-3: 1 994;  

NOTE  2  3K5  speci fi es  l ow ai r  temperature  -5  °C,  h i gh  a i r temperature  +45  °C,  l ow re lati ve  hum id i ty  5  % ,  h i gh  
rel ati ve  hum id i ty 95  % .  See  the  cl imatogram  i n  I EC 60721 -3-3: 1 994,  F i gu re  B . 5.  

d)  vol tage  fl uctuations  up  to  -20…1 5  %  of the  nom inal  vo l tage;  

The  equ ipment may have  several  nom inal  vol tages.  

e)  trans ien t overvol tages  up  to  the  l evels  of overvol tage  category I I I ;  

f)  trans ien t overvol tages  occurring  on  the  mains  suppl y (see  6. 7. 1 . 1 ) ;  

g)  appl icable  pol lu tion  degree  of the  i n tended  envi ronment (pol l u tion  degree  2  i n  most  
cases) .  

Manufacturers  may speci fy more  restricted  envi ronmental  cond i ti ons  for operation ;  
nevertheless,  the  equ ipment shal l  be  safe  wi th in  these  normal  envi ronmenta l  cond i ti ons.  

1 .4.2  Extended  envi ronmental  cond i tions  

This  standard  appl ies  to  metering  equ ipment designed  to  be  safe  not on l y under the  
envi ronmenta l  cond i tions  speci fied  i n  1 . 4 . 1 ,  bu t  a l so  under any of the  fol lowing  cond i ti ons  for 
wh ich  the  equ ipment i s  rated  by the  manufacturer:  

a)  ou tdoor use;  

b)  a l ti tude  above 2  000  m ;  

c)  cl imatic  cond i ti ons  accord ing  to  3K6;  see  I EC  60721 -3-3: 1 994;  

NOTE  1  3K6  speci fi es  l ow ai r temperature  -25  °C,  h i gh  a i r temperatu re  +55  °C,  l ow rel ati ve  hum id i ty 1 0  % ,  
h i gh  re l ati ve  hum id i ty 1 00  % .  See  the  cl imatog ram  i n  I EC 60721 -3-3: 1 994,  F i gu re  B . 6.  

d)  trans ien t overvol tages  h i gher than  what i s  requ i red  for overvol tage  category I I I .  

NOTE  2  Under such  ci rcumstances,  add i ti onal  protection  can  be  provided  by external  overvol tage  protection  
e l ements.  However,  th i s  i s  beyond  the  Scope  of th i s  s tandard .  I n formation  on  the  effects  of i nsta l l i n g  vari stors  
i n  l arge  quanti ti es  on  the  network can  be  found  i n  I EC TR 61 000-2-3: 1 992,  6 . 6. 1 .  
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1 .4.3  Extreme environmental  cond i tions  

NOTE  1  The  fo l l owing  text  i s  based  on  I EC 60721 -3-0: 1 984,  5 . 2 .  

I t  i s  recogn ized  that extreme envi ronmenta l  cond i ti ons  may exist.  

E lements  determ in ing  the  environmental  cond i ti ons  may occur wi th  any of the ir severi ties  i n  
combination  wi th  other e lemen ts  and  their respective  severi ti es.  An  assumption  that each  
e lemen t may occur wi th  i ts  h ighest severi ty wou ld  l ead  to  unnecessary overdes ign  and  cost.  
Therefore,  speci fications  for products  to  operate  under such  extreme environmental  
cond i ti ons  are  a  matter for negotiation  between  the  manufacturer and  the  purchaser.  

NOTE  2  For speci fi c  cl imati c  cond i ti ons,  see  I EC 60721 -3-3: 1 994.  

2  Normative references  

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

I EC 60027-1 ,  Letter symbols to be used in  electrical technology – Part 1 :  General  

I EC 60068-2-75:201 4,  Environmental testing – Part 2-75: Tests – Test Eh:  Hammer tests  

I EC  60068-2-78,  Environmental testing – Part 2-78: Tests – Test Cab: Damp heat,  steady 
state  

I EC  60085,  Electrical insulation – Thermal evaluation and designation  

I EC  601 1 2,  Method for the determination of the proof and the comparative tracking indices of 
solid insulating materials  

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

I EC  60332-1 -2 : 2004,  Tests on electric and optical fibre cables under fire  conditions –  
Part 1 -2: Test for vertical flame propagation for a  single  insulated wire or cable – Procedure 
for 1  kW pre-mixed flame  

I EC  60332-2-2 : 2004,  Tests on electric and optical fibre cables under fire  conditions –  
Part 2-2: Test for vertical flame propagation for a  single small insulated wire or cable – 
Procedure for diffusion  flame  

I EC 60364-4-44: 2007,  Low-voltage electrical installations – Part 4-44: Protection for safety – 
Protection against voltage disturbances and electromagnetic disturbances  

I EC 6041 7-DB-1 2M,  Graphical symbols for use on equipment  

I EC  60529: 1 989,  Degrees of protection provided by enclosures (IP Code)  
Amd1 : 1 999   
Amd2:  201 3  

I EC 6061 7-DB-1 2M,  Graphical symbols for diagrams   
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IEC 60664-1 : 2007,  Insulation  coordination for equipment within low-voltage systems – Part 1 :  
Principles,  requirements and tests  

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

I EC  60695-1 0-2 ,  Fire hazard testing – Part 10-2: Abnormal heat – Ball pressure test method  

I EC  60695-1 1 -1 0,  Fire hazard testing – Part 1 1-10: Test flames – 50 W horizontal and vertical 
flame test methods  

I EC  60950-1 : 2005,  Information technology equipment – Safety – Part 1 :  General requirements 
Amd  1 :  2009   
Amd  2:  201 3  

IEC 61 032: 1 997,  Protection of persons and equipment by enclosures – Probes for verification  

I EC 61 1 80-2,  High-voltage test techniques for low voltage equipment – Part 2: Test 
equipment 

I EC 62053-52 ,  Electricity metering equipment (a. c. )  – Particular requirements – Part 52:  
Symbols  

I SO  75-2 ,  Plastics – Determination of temperature of deflection under load – Part 2: Plastics 
and ebonite  

I SO  306,  Plastics – Thermoplastic materials – Determination of Vicat softening temperature  
(VST)  

I SO  3864-1 ,  Graphical symbols,  Safety colours and safety signs – Part 1 :  Design principles 
for safety signs and safety markings  

I SO  7000: 2004,  Graphical symbols for use on equipment – Registered symbols  

3 Terms and  defin i tions  

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

3. 1  Equ ipment and  states  of equ ipment 

3. 1 . 1   
equ ipment 

device  wi th  functions  re lated  to  e lectrica l  energy measurement  and  control  

Note  1  to  en try:  Examples  i ncl ude  bu t  are  not  l im i ted  to  e l ectri ci ty meters ,  payment meters ,  tari ff and  l oad  con trol  
equ i pment.  The  term  “meter”  i s  used  i n  the  text  sometimes  as  a  synonym  of “metering  equ ipment” .  A meter may 
i ncl ude,  i n  add i ti on  to  the  basic  energy metering  function ,  other functions.  

3. 1 .2   
permanently connected  equ ipment  
equ ipment that i s  e lectri cal l y connected  to  a  suppl y by means  of a  permanen t connection  
wh ich  can  be  detached  on l y by the  use  of a  tool   

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 1 . 2]  
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3. 1 .3   
tool  
external  device,  incl ud ing  keys  and  coins ,  used  to  a id  a  person  to  perform  a  mechan ical  
function   

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 1 . 5]  

3. 1 .4   
i solation  

function  i n tended  to  prevent hazardous  e lectric energy from  appearing ,  for reasons  of safety,  
i n  an  e lectrica l  instal lation ,  or i n  a  d iscrete  section  of the  e lectrical  i nstal l ation ,  by separati ng  
the  e lectrical  i nsta l l ation  or section  of i t  from  every source  of e l ectric  energy  

[SOURCE:  I EC 60050-826: 2004,  826-1 7-01 ,  mod i fied  – “ to  make  dead ”  replaced  by “to  
prevent hazardous  e lectric energy from  appearing  “  and  “a l l  or a  d iscrete  section  of the  
e lectrical  i nsta l lation”  replaced  by “ i n  an  e lectrica l  i nsta l l ation ,  or i n  a  d iscrete  section  of the  
e lectrical  insta l l ation ” ]  

3.2  Parts  and  accessories  

3.2. 1   
protective barrier 
electrical ly protective  barrier 

part provid ing  protection  against d i rect con tact from  any usual  d i rection  of access   

Note  1  to  en try:  Depend ing  on  i ts  construction ,  a  protecti ve  barri er can  be  cal l ed  a  casing ,  cover,  screen ,  door,  
guard ,  etc.  

A protecti ve  barrier can  act  a l one;  i t  i s  then  on ly  effecti ve  when  i t  i s  i n  p l ace.  A protecti ve  barri er can  a l so  act  i n  
con juncti on  wi th  an  i n terl ocking  device  wi th  or wi thou t guard  l ocking ;  i n  th i s  case,  protection  i s  ensu red  whatever 
the  posi ti on  of the  protecti ve  barrier.  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-06-1 5]  

3.2.2   
restricted  access  area  
area  accessib le  on l y to  e lectrical l y ski l l ed  persons  and  e lectrical l y i nstructed  persons  wi th  the  
proper au thorization  and  knowledge  of any safety hazards  

Note  1  to  en try:  These  areas  i ncl ude  cl osed  swi tch  p l an ts ,  d i stri bu ti on  pl an ts,  swi tchgear cel l s ,  transformer cel l s ,  
d i stri bu tion  systems  i n  metal -sheet  enclosu res  or i n  other cl osed  i nstal l ati ons.  

[SOURCE:  I EC  60255-27:201 3,  3 . 56,  I EC 60550: 1 998,  1 95-04-04,  mod i fied  – "and  knowledge  
of any safety hazards"  and  a  Note  have  been  added ]  

3.2.3   
base  
back of the  meter by wh ich  i t  i s  general l y fixed  and  to  wh ich  are  attached  the  measuring  
e lement,  the  term inals  or the  term inal  b l ock,  and  the  cover.  For a  fl ush-mounted  meter,  the  
meter base  may i nclude  the  s ides  of the  case  

[SOURCE:  I EC 62052-1 1 : 2003,  3. 3 . 3]  

3.2.4   
cover 
enclosure  on  the  front of the  meter,  made e i ther whol l y of transparent materia l  or opaque 
materia l  provided  wi th  window(s)  th rough  wh ich  the  operation  i nd icator ( i f fi tted )  and  the  
d isp lay can  be  read  

[SOURCE:  I EC 62052-1 1 : 2003,  3. 3 . 4 ]  
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3.2.5   
case  
comprises  the  base  and  the  cover.  When  the  case  i s  closed ,  i t  provides  protection  against 
certa in  external  i n fl uences  and ,  in  any d i rection ,  protection  against d i rect con tact and  spread  
of fi re  

[SOURCE:  I EC 62052-1 1 : 2003,  3 . 3. 5,  mod i fied  – second  sentence  added  to  a l ign  wi th  the  
term  “enclosure”  defi ned  i n  I EC 61 01 0-1 : 201 0]  

3.2.6   
terminal  cover 
cover wh ich  covers  the  meter term inals  and ,  general l y,  the  ends  of the  external  wi res  or 
cables  connected  to  the  term inals .  When  the  meter i s  mounted  i n  i ts  normal  working  pos i ti on  
and  when  the  term inal  cover is  i n  p lace,  i t  provides  protection  i n  any d i rection  against d i rect 
con tact (together wi th  the  case)  

[SOURCE:  I EC 62052-1 1 : 2003,  3. 3 .9 ,  mod i fied  – second  sentence  added ]  

3.2.7   
terminal  
conductive  part of a  device,  e l ectric ci rcu i t or e l ectric network,  provided  for connecting  that  
device,  e lectric ci rcu i t or e lectric network to  one  or more  external  conductors  

[SOURCE:  I EC  60050-1 51 : 2001 ,  1 51 -1 2-1 2,  mod i fied  – Note  wh ich  is  not re levant i n  the  
con text  of th is  standard  om i tted ]  

3.2.8   
protective  conductor terminal  
term inal  wh ich  i s  bonded  to  conductive  parts  of an  equ ipment for safety pu rposes  and  is  
i n tended  to  be  connected  to  an  external  protecti ve  earth ing  system   

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 2. 3]  

3.2.9   
reference  earth  
part of the  Earth  cons idered  as  conductive,  the  e lectric potential  of wh ich  is  conventional l y 
taken  as  zero,  being  ou ts ide  the  zone  of i n fl uence of any earth ing  arrangement  

Note  1  to  en try:  The  concept "Earth "  means  the  p l anet  and  a l l  i ts  phys ical  matter.  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-01 -01 ]  

3.2. 1 0   
earth  
local  earth  
part of the  Earth  wh ich  i s  i n  e l ectric  contact wi th  an  earth  electrode  and  the  electric  poten tia l  
of wh ich  is  not necessari l y equal  to  zero  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-01 -03]  

3.2. 1 1   
indoor meter 
meter i n tended  for operation  under normal  cl imatic cond i tions  i n  a  bu i l d ing  or i n  a  meter 
cabinet  

3.2. 1 2   
outdoor meter 
meter i n tended  for operation  under extended  cl imatic  cond i ti ons  
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3.2. 1 3   
venti lated ,  ad j  
designed  wi th  a  means  to  perm i t  ci rcu lation  of a i r sufficien tl y to  remove  an  excess  of heat,  
fumes,  or vapours   

[SOURCE:  I EC 60050-1 51 : 2001 ,  1 51 -1 6-37]  

3.2. 1 4   
meter cabinet  
enclosure  for housing  metering  equ ipment and  afford ing  protection  su i table  for the  i n tended  
appl ication  

Note  1  to  en try:  I t  may be  fi xed  on  a  wal l ,  bu i l t  i n  a  wal l  recess  or i t  may be  free-stand i ng  and  sel f-supporti ng .  I t  
may a l so  accommodate  e l ements  of the  e l ectri cal  i nsta l l ati on ,  l i ke  fuses,  ci rcu i t  breakers,  res i dual  cu rren t d evices.  

3.2. 1 5   
specified  match ing  socket  
base  wi th  j aws  wh ich  accepts  and  connects  to  socket-mounted  metering  equ ipment 

Note  1  to  en try:  Th i s  i ncl udes  term inal s  for connection  to  the  suppl y and  l oad  ci rcu i ts ;  a l so  appropriate  secure  
fi xi ng  and  seal i ng  arrangements.  

Note  2  to  en try:  Th i s  term  on l y re lates  to  meteri ng  equ i pment  des igned  as  a  socket-mounted  un i t.  

Note  3  to  en try:  The  meteri ng  equ ipment i s  capable  of meeti ng  the  rel evant  type  testi ng  requ i rements  when  i t  i s  
properl y i nstal l ed  i n  any speci fi ed  match ing  socket.  

[SOURCE:  I EC 62055-31 :2005,  3. 1 . 9 ,  mod i fied  – add i ti onal  i n formation  is  g iven  i n  the  Notes ]  

3.2. 1 6   
packag ing  
products  used  for the  con tainmen t,  protection ,  hand l i ng ,  de l i very and  preservation  of the  
meter from  the  producer to  the  user or consumer 

3.3  Quanti ti es  

3.3. 1   
rated  value  
value  of a  quan ti ty used  for speci fication  purposes,  establ ished  for a  speci fi ed  set of operating  
cond i ti ons  of a  component,  device,  equ ipment,  or system  

[SOURCE:  I EC 60050-1 51 : 2001 ,  1 51 -1 6-08]  

3.3.2   
rating  

set  of rated  va l ues  and  operating  cond i tions  

[SOURCE:  I EC 60050-1 51 : 2001 ,  1 51 -1 6-1 1 ]  

3.3.3   
operating  range  
range  for wh ich  the  equ ipment under speci fied  cond i tions  i s  able  to  perform  i ts  i n tended  
function(s)  accord ing  to  the  speci fi ed  requ i rements  

[SOURCE:  I EC 60050-447: 201 0,  447-03-1 6]  

3.3.4   
rated  vol tage  
value  of vol tage  assigned  by the  manufacturer,  for a  speci fied  operati ng  cond i tion  of a  
component,  device  or equ ipment  
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Note  1  to  en try:  Equ ipment may have  more  than  one  rated  vol tage  val ue  or may have  a  rated  vol tage  range.  

[SOURCE:  I EC 60255-27:201 3,  3. 54]  

3.3.5   
ambient air temperature  
the  temperature,  determ ined  under prescribed  cond i tions,  of the  a i r surround ing  the  complete  
equ ipment 

Note  1  to  en try:  For equ ipment  i nstal l ed  i ns i de  a  meter cab inet,  i t  i s  the  temperature  of the  a i r i ns i de  the  meter 
cabinet.  

Note  2  to  en try:  The  ambien t temperatu re  i s  measured  at  ha l f the  d i stance  from  any neighbou ring  equ ipment,  bu t  
not  more  than  300  mm  d i stance  from  the  equ ipment  case,  at  m idd le  height  of the  equ ipment,  protected  from  d i rect  
heat  rad i ation  from  the  equ ipment.  

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 1 -1 3,  mod i fied  – defin i tion  adapted  to  metering  and  
Note  2  added ]  

3.3.6   
rated  maximum  ambient temperature  
ta  
maximum  temperature  at  wh ich  the  equ ipment may be  operated  conti nuous l y  

[SOURCE:  I EC  61 558-1 : 2009,  3 . 5. 8,  mod i fied  – defi n i ti on  adapted  to  metering  and  Note  
om i tted ]  

3.3.7   
working  vol tage  
h ighest r.m .s.  va lue  of the  a. c.  or d . c.  vol tage  across  any particu lar i nsu lation  wh ich  can  occur 
when  the  equ ipment i s  suppl ied  at rated  vol tage  

[SOURCE:  I EC 60050-581 : 2008,  581 -21 -1 9]  

3.3.8   
rated  impu lse  vol tage  
impu lse  wi thstand  vol tage  value  assigned  by the  manufacturer to  the  equ ipment or to  a  part  of 
i t,  characterizing  the  speci fied  wi thstand  capabi l i ty of i ts  i nsu lation  against transien t 
overvol tages   

[SOURCE:  I EC 60664-1 : 2007,  3 . 9. 2]  

3.3.9   
u ti l ization  category 
UC  
a combination  of speci fied  requ irements  re lated  to  the  cond i ti on  i n  wh ich  a  d i rect connected  
meter wi th  or wi thou t suppl y con trol  swi tches  fu l fi l s  i ts  purpose,  se lected  to  represent a  
characteristic group of practical  appl ications  

Note  1  to  en try:  The  speci fi ed  requ i rements  may concern  e . g .  the  val ues  of short  ci rcu i t  cu rrent,  making  
capaci ti es  and  breaking  capaci ti es  ( i f appl i cab le)  and  other characteri sti cs,  the  associated  c i rcu i ts  and  the  relevant  
cond i ti ons  of use  and  behavi ou r.   

Note  2  to  en try:  The  u ti l i zation  category provi des  i n formation  for the  sel ection  of the  ri gh t  meter the  
characteri sti cs  of wh ich  are  properl y co-ord i nated  wi th  the  characteri sti cs  of the  supply s i de  short  cu rren t 
protection  device  that  protects  the  meter.  

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 7-1 9,  mod i fied  – defin i tion  adapted  to  metering  and  
Note  2  added ]  
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3.3. 1 0   
maximum  current  
Imax  
h ighest value  of curren t the  meter can  carry con tinuous l y and  remain  safe,  and  at wh ich  i t  
purports  to  meet the  accuracy requ i rements  of the  re levant standard  

Note  1  to  en try:  The  term  “current”  i nd icates  r.m . s .  val ues  un l ess  otherwise  speci fi ed .  

[SOURCE:  I EC  62052-1 1 : 2003,  3 . 5. 2 ,  mod i fied  – to  cover both  the  the  safety and  the  
accuracy aspect]  

3.3. 1 1   
maximum  overload  current  
Iovl  
h ighest value  of current,  wh ich  i s  not caused  by a  short ci rcu i t,  that a  d i rect connected  meter 
can  carry for a  l im i ted  du ration  and  remain  safe  

Note  1  to  en try:  The  term  “curren t”  i nd icates  r.m . s.  va l ues  un l ess  otherwise  speci fi ed .  

Note  2  to  en try:  The  val ue  i s  at  l east  equal  to  the  maximum  current  and  i t  i s  subject  to  agreement between  the  
manufacturer and  the  purchaser taking  i n to  account  the  characteri sti cs  of the  overcu rrent  protection  e l ements  used  
i n  the  i nstal l ati on  for wh ich  the  metering  equ i pment  i s  i n tended  and  other i nsta l l ati on  cond i ti ons.  

Note  3  to  en try:  Th i s  cu rrent  i s  not  a  rati ng  and  i s  not  mandatori l y marked  on  the  equ i pment.  

3.4  Tests  

3.4. 1   
type test  
test of one  or more  samples  of equ ipment (or parts  of equ ipment)  made  to  a  particu lar design  
to  show that the  design  and  construction  meet one  or more  requ i remen ts  of th is  standard  

Note  1  to  en try:  Th i s  i s  an  ampl i fi cation  of the  I EC 60050-1 51 : 2001 ,  1 51 -1 6-1 6  defi n i ti on  to  cover des ign  as  we l l  
as  construction .  

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 4. 1 ]  

3.4.2   
routine test  

conform i ty test made  on  each  i nd ividual  i tem  during  or after manufacture  

[SOURCE:  I EC 60050-1 51 : 2001 ,  1 51 -1 6-1 7]  

3.5  Safety terms  

3.5. 1   
accessible  part  

part wh ich  can  be  touched  by means  of the  standard  test finger or test  p in  

[SOURCE:  I EC 60050-442: 1 998,  442-01 -1 5,  mod i fied  – to  a l l ow us ing  e i ther a  test fi nger or a  
test p in  as  appropriate]  

3.5.2   
hazard  

poten tia l  source  of harm   

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 5. 2]  

3.5.3   
hazardous  l ive  
capable  of rendering  an  e lectric shock or e lectric burn  
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[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 5. 3]  

3.5.4   
current  ci rcu i t  
i n ternal  connections  of the  meter and  part of the  measuring  e lement through  wh ich  flows  the  
curren t of the  ci rcu i t  to  wh ich  the  meter i s  connected  

[SOURCE:  I EC 62052-1 1 : 2003,  3. 2 . 6]  

3.5.5   
vol tage  ci rcu i t  
i n ternal  connections  of the  meter and  part of the  measuring  element suppl ied  wi th  the  vol tage  
of the  ci rcu i t to  wh ich  the  meter i s  connected  

Note  1  to  en try:  I n  the  case  of s tati c  meters ,  the  e l ectron ic ci rcu i ts  are  general l y suppl i ed  from  the  vol tage  
ci rcu i ts .  See  a l so  3 . 5. 9.  

[SOURCE:  I EC 62052-1 1 : 2003,  3 . 2 . 7,  mod i fied  – add i tional  i n formation  on  supplying  the  
e lectron ic ci rcu i ts  moved  to  the  Note]  

3.5.6   
mains  

electrical  network suppl yi ng  the  prem ises  

3.5.7   
mains-ci rcu i t  
electrica l  ci rcu i t wh ich  i s  conductive l y connected  to  and  energ ized  d i rectl y from  the  mains  

Note  1  to  en try:  Vol tage  ci rcu i ts  i n tended  to  be  connected  to  the  secondary s i de  of measuring  vol tage  
transformers  are  cl assed  a l so  as  mains-ci rcu i ts .  

3.5.8   
non-mains-circu i t  

electrica l  ci rcu i t not energ ized  d i rectl y from  the  mains  

Note  1  to  en try:   Th i s  ci rcu i t  may be  i solated  by a  transformer or suppl i ed  by a  battery.  

Note  2  to  en try:  Whereas  I EC 61 01 0-1 : 201 0  uses  the  terms  “primary ci rcu i t”  and  “secondary ci rcu i t” ,  i n  th i s  
s tandard  the  terms  “mains  ci rcu i t”  and  “non -mains  ci rcu i t’  a re  used ,  to  avoid  confusion  wi th  primary and  secondary 
ci rcu i ts  of i nstrument transformers  used  wi th  transformer operated  meters.  

[SOURCE:  I EC 62477-1 : 201 2,  3 . 26,  mod i fied  – add i tional  i n formation  is  g iven  in  the  Notes]  

3.5.9   
auxi l iary supply 
a.c.  or d . c.  e lectrical  power suppl y,  other than  the  measurand ,  provided  via  ded icated  
term inals  

Note  1  to  en try:  Provis ion  of an  auxi l i ary power supp ly may be  necessary i f the  vol tage  ci rcu i ts  may become de-
energ i zed  for extended  periods,  and  some functions  of the  meter shal l  be  neverthel ess  main tained .  Such  s i tuati ons  
often  occur wi th  measuring  vol tage  transformer operated  meters  i n  substations.  

[SOURCE:  I EC 60688: 201 2,  3 . 1 . 4 ,  mod i fied  – defi n i ti on  adapted  to  metering  and  Note  added ]  

3.5. 1 0   
auxi l iary device  
device  i n  the  meter in tended  to  perform  a  particu lar function  add i tional  to  the  bas ic metrology 
function  

Note  1  to  en try:  Examples  are:  cl ock,  tari ff /  l oad  /  suppl y control  swi tch ,  impu lse  i npu t  /  ou tpu t,  d ata  exchange  
un i t.  
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Note  2  to  en try:  An  auxi l i ary device  may be  i n ternal  or external  to  a  meter.  

3.5. 1 1   
auxi l i ary ci rcu i t  
ci rcu i t  other than  the  vol tage  measurement,  current measurement and  auxi l iary suppl y ci rcu i ts  
i n tended  to  be  connected  to  (an)  external  device(s)  

[SOURCE:  I EC 62052-1 1 : 2003,  3 . 2 . 8 ,  mod i fied  – to  reflect  changes  in  technology]  

3.5. 1 2   
protective impedance  
component or assembly of components  whose  impedance,  construction  and  rel i abi l i ty are  
su i table  to  provide  protection  against  e lectric  shock  

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 5. 6]  

3.5. 1 3   
protective bond ing  
electrical  connection  of access ib le  conductive  parts  or of protective  screen ing  to  provide  
e lectrica l  con ti nu i ty to  the  means  of connection  of an  external  protecti ve  conductor 

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 5. 7]  

3.5. 1 4   
normal  use  
operation ,  i nclud ing  stand-by,  accord ing  to  the  i nstructions  for use  or for the  obvious  i n tended  
purpose  

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 5. 8]  

3.5. 1 5   
normal  condition  

cond i ti on  i n  wh ich  a l l  means  of protection  against hazards  are  i n tact  

[SOURCE:  I EC Gu ide  1 04: 201 0,  3. 7,  mod i fied  – “against hazards”  added ]  

3.5. 1 6   
sing le  fau l t  condition  
cond i ti on  i n  wh ich  there  i s  a  fau l t of a  s ing le  protection  (but not a  re inforced  protection)  or of a  
s i ng le  componen t or a  device  

Note  1  to  en try:  I f a  s i ng le  fau l t  cond i ti on  resu l ts  unavoidabl y i n  one  or more  other fau l t  cond i ti ons,  a l l  the  fai l u res  
are  cons idered  as  one  s i ng l e  fau l t  cond i ti on .  

[SOURCE:  I EC Gu ide  1 04: 201 0,  3 . 8 ,  mod i fied  – word ing  of Note  1  amended ,  “unavoidabl y”  
added ]  

3.5. 1 7   
d i rect contact  

electric con tact  of persons  or an imals  wi th  l i ve  parts  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-06-03]  

3.5. 1 8   
ind i rect contact  
electric contact of persons  or an imals  wi th  exposed-conductive-parts  wh ich  have  become l i ve  
under fau l t  cond i ti ons   
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[SOURCE:  I EC 60050-1 95: 1 998,  1 95-06-04]  

3.5. 1 9   
user 

person ,  other than  a  service  person ,  instal ler or operator 

[SOURCE:  I EC 60950-1 : 2005,  1 . 2 . 1 3 . 6,  mod i fied  – to  incl ude  instal l er and  operator]  

3.5.20   
service person  
person  having  appropriate  techn ica l  tra in ing  and  experience  necessary to  be  aware  of 
hazards  to  wh ich  they may be  exposed  i n  perform ing  a  task and  of measures  to  m in im ize  the  
risks  for themselves  or other persons   

[SOURCE:  I EC 60950-1 : 2005,  1 . 2 . 1 3. 5]  

3.5.21   
instal ler  
service  person  responsible  for the  i nstal l ation  of metering  equ ipment and ,  when  appl icable,  
the  provis ion  of necessary safety re lated  in formation  to  the  user 

3.5.22   
operator  
service  person  responsib le  for operation  and  maintenance  of metering  equ ipment and ,  when  
appl icable,  the  provis ion  of necessary safety related  in formation  to  the  user 

3.5.23   
reasonably foreseeable  misuse  
use  of a  product i n  a  way not i n tended  by i ts  provider bu t wh ich  may resu l t from  read i l y 
pred ictable  human  behaviour 

Note  1  to  en try:  Fraudu len t  attempts  are  not  considered  as  foreseeable  m isuse.  

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 5. 1 4 ,  mod i fied  – add i tional  i n formation  i n  the  Note  added ]  

3.5.24   
ri sk 

combination  of the  probabi l i ty of the  occurrence of harm  and  the  severi ty of that harm  

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 5. 1 5]  

3.5.25   
tolerable  ri sk 
l evel  of risk that i s  accepted  i n  a  g i ven  con text based  on  the  curren t values  of society 

[SOURCE:  I SO/IEC Gu ide  51 : 201 4,  3 . 1 5]  

3.5.26   
overvoltage  category  

numeral  defin ing  a  trans ien t overvol tage  cond i tion  

Note  1  to  en try:  IEC 60664-1 :2007 speci fi es  overvol tage  categories  I ,  I I ,  I I I  and  I V.  

Note  2  to  en try:  The  term  ‘overvol tage  category’  i s  synonymous  wi th  the  term  ‘ impu lse  wi thstand  vol tage’  used  i n  
I EC 60364-4-44: 2007,  443.  

[SOURCE:  I EC 60664-1 : 2007,  3 . 1 0 ,  mod i fied  – Note  1  references  IEC 60664-1 :2007]  
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3.5.27   
transient overvol tage  
short-duration  overvol tage  

Note  1  to  en try:  Transien t  overvol tages  may be  immed iatel y fo l l owed  by temporary overvol tages.  I n  such  cases,  
the  two overvol tages  are  consi dered  as  separate  events.  

Note  2  to  en try:  I EC 60071 -1  defi nes  three  types  of transien t  overvol tages,  namely s l ow-front  overvol tages,  fast-
fron t overvol tages  and  very fast-front  overvol tages  accord i ng  to  thei r t ime  to  peak,  ta i l  or tota l  d uration ,  and  
possib le  superimposed  osci l l ati ons.  

Note  3  to  en try:   The  d u ration  does  not  exceed  a  few m i l l i seconds.  

Note  4  to  en try:   The  form  of the  transient  overvol tage  may be  osci l l atory or non-osci l l atory,  bu t  i s  usual l y h i gh ly  
damped .  

[SOURCE:  I EC  60050-604: 1 987,  604-03-1 3,  mod i fied  – add i ti onal  in formation  moved  to  
Notes]  

3.5.28   
temporary overvoltage  

overvol tage  of re lati ve l y l ong  duration  

Note  1  to  en try:  The  overvol tage  i s  u ndamped  or weakly d amped .   Though  normal l y at  the  power frequency,  i n  
some cases  i ts  frequency may be  several  times  smal l er or h i gher than  power-frequency.  

[SOURCE:  I EC 60050-604: 1 987.  604-03-1 2 ,  mod i fied  – to  cover overvol tages  wi th  power 
frequency or wi th  other frequencies]  

3.6  Insu lation  

3.6. 1   
el ectric insu lation  

part of an  e lectrotechn ica l  product wh ich  separates  conducting  parts  at  d i fferen t e lectrical  
poten tia ls  during  operation  or i nsu lates  such  parts  from  the  surround ings  

[SOURCE:  I EC 60050-21 2: 201 0,  21 2-1 1 -07]  

3.6.2   
functional  i nsu lation  

i nsu lation  between  conductive  parts ,  necessary for the  proper function ing  of the  equ ipment  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-02-41 ]  

3.6.3   
basic insu lation  

i nsu lation  of hazardous- l i ve-parts  wh ich  provides  bas ic  protection  

Note  1  to  en try:  Th i s  concept  does  not  apply to  i nsu l ation  used  exclus ivel y for fu nctional  pu rposes.  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-06-06]  

3.6.4   
supplementary insu lation  
i ndependent insu lation  appl i ed  i n  add i tion  to  bas ic i nsu lation  i n  order to  provide  protection  
against e l ectric  shock i n  the  event  of a  fa i lu re  of bas ic i nsu lation  

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 6 . 2 ,  I EC  60050-1 95: 1 998,  1 95-06-07,  mod i fied  – as  i n  
I EC 61 01 0-1 ]  
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3.6.5   
double  insu lation  

i nsu lation  compris ing  both  basic insu lation  and  supplementary i nsu lation  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-06-08]  

3.6.6   
reinforced  insu lation  

i nsu lation  wh ich  provides  protection  against e lectric shock not l ess  than  that provided  by 
double  i nsu lation  

Note  1  to  en try:  Rei n forced  i nsu lation  may be  composed  of several  l ayers,  wh ich  cannot be  tested  s i ng ly  as  
supplementary i nsu l ation  or bas ic  i nsu lation .  

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 6 . 4 ,  I EC  60050-1 95: 1 998,  1 95-06-09,  mod i fied  – as  i n  
I EC 61 01 0-1 ]  

3.6.7   
cl ass  I  equ ipment  
protective  class  I  equ ipment  
equ ipment wi th  bas ic i nsu lation  as  provis ion  for bas ic protection  against e l ectric shock and  
protective  bond ing  as  provision  for fau l t  protection ,  such  that conductive  parts  on  the  outs ide  
of the  equ ipment case  cannot become l i ve  in  the  even t of a  fa i l u re  of the  basic i nsu lation  

[SOURCE:  I EC 60255-27: 201 3,  3 . 7 ]  

3.6.8   
cl ass  I I  equ ipment  
protective  class  I I  equ ipment  

equ ipment wi th :  

•  bas ic  i nsu lation  as  provis ion  for bas ic protection  against  el ectric shock,  and  

•  supplementary i nsu lation  as  provis ion  for fau l t protection ;  or  

•  i n  wh ich  basic  protection  and  fau l t protection  are  provided  by re inforced  insu lation  

Note  1  to  en try:   There  shou l d  be  no  provis ion  for a  protecti ve  conductor or re l i ance  upon  i nstal l ati on  cond i ti ons  
for safety purposes.  I t  i s ,  however,  poss ibl e  to  connect  an  earth  conductor to  Class  I I  equ ipment  for functiona l  (for 
example,  EMC)  pu rposes.  

[SOURCE:  I EC 60255-27: 201 3, 3. 8,  I EC 60050: 2008,  851 . 1 5. 1 1 ,  mod i fied  – The  phrase  
"against el ectrica l  shock"  and  a  note  to  entry have  been  added  wh i l e  the  reference to  
IEC 61 1 40: 2001 ,  7. 3  has  been  om i tted ]  

3.6.9   
pol lu tion  
add i ti on  of foreign  matter,  sol i d ,  l i qu id  or gaseous  that can  produce a  permanent reduction  of 
d ie lectric  strength  or surface  resistivi ty of the  i nsu lation  

Note  1  to  en try:  I on i zed  gases  of a  temporary natu re  are  not  considered  as  to  be  a  pol l u ti on .  

[SOURCE:  I EC 60050-442: 1 998,  442-01 -28]  

3.6. 1 0   
pol lu tion  degree  

numeral  characterizing  the  expected  pol lu tion  of the  m icro-environment 

[SOURCE:  I EC 60050-581 : 2008,  581 -21 -07]  
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3.6. 1 1   
pol lu tion  degree  1  
no  pol l u tion  or on l y d ry,  non-conductive  pol lu tion  occurs,  wh ich  has  no  in fluence  

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 6. 7]  

3.6. 1 2   
pol lu tion  degree  2  
on l y non-conductive  pol l u tion  occurs  except that occasional l y a  temporary conductivi ty caused  
by condensation  is  expected   

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 6. 8]  

3.6. 1 3   
pol lu tion  degree 3  
conductive  pol lu tion  occurs,  or d ry,  non-conductive  pol l u tion  occurs  wh ich  becomes  
conductive  due  to  condensation  wh ich  is  expected  

Note  1  to  en try:  I n  such  cond i ti ons,  equ ipment  i s  normal l y  protected  agai nst  exposure  to  d i rect  sun l i gh t,  
preci pi tati on ,  and  fu l l  wind  pressure,  bu t  nei ther temperatu re  nor hum id i ty i s  con trol l ed .  

[SOURCE:  I EC 61 01 0-1 : 201 0,  3 . 6. 9]  

3.6. 1 4   
m icro-environment 
immed iate  environment of the  insu lation  wh ich  particu larl y i n fluences  the  d imension ing  of the  
creepage  d istances  

[SOURCE:  I EC 60050-851 : 2008,  851 -1 5-1 6]  

3.6. 1 5   
clearance  
d istance  between  two  conductive  parts  a long  a  string  s tretched  the  shortest way between  
these  conductive  parts  

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 7-31 ]  

3.6. 1 6   
creepage d istance  
shortest  d is tance  a long  the  surface  of a  sol i d  i nsu lati ng  materia l  between  two  conductive  
parts  

[SOURCE:  I EC 60050-1 51 : 2001 ,  1 51 -1 5-50]  

3.6. 1 7   
sol id  insu lation  

sol i d  i nsu lating  materia l  i n terposed  between  two conductive  parts  

[SOURCE:  I EC 60664-1 : 2007,  3 . 4]  

3.6. 1 8   
d isruptive d ischarge  
fai l u re  of insu lation  under e lectric stress,  in  wh ich  the  d ischarge  complete l y bridges  the  
i nsu lation  under test,  reducing  the  vol tage  between  e lectrodes  to  practical l y zero  

Note  1  to  en try:  Non -sustained  d i srupti ve  d i scharge  i n  wh ich  the  test  obj ect  i s  momentari l y bri dged  by a  spark or 
arc may occur.  Duri ng  these  even ts  the  vo l tage  across  the  test  object  i s  momentari l y reduced  to  zero  or to  a  very 
smal l  val ue.  Depend i ng  on  the  characteri sti cs  of the  test  ci rcu i t  and  the  test  object,  a  recovery of d i e l ectri c  s trength  
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may occur and  may even  a l l ow the  test  vol tage  to  reach  a  h i gher va l ue.  Such  an  even t shou ld  be  i n terpreted  as  a  
d i srupti ve  d i scharge.  

Note  2  to  en try:  A d i srupti ve  d i scharge  i n  a  so l i d  d i e l ectri c  produces  permanent l oss  of d i el ectri c  strength ;  i n  a  
l i qu i d  or gaseous  d i e lectri c  the  l oss  may be  on l y temporary.  

[SOURCE:  I EC 60060-1 : 201 0,  3 . 1 . 1 ]  

3.6. 1 9   
sparkover 

d isruptive  d ischarge  that occurs  in  a  gaseous  or l i qu id  d ie lectric  

[SOURCE:  I EC 60060-1 : 201 0,  3 . 1 . 2]  

3.6.20   
flashover 
d isruptive  d ischarge  that occurs  over the  su rface  of a  d ie lectric i n  a  gaseous  or l iq u id  
d ie lectric   

[SOURCE:  I EC 60060-1 : 201 0,  3 . 1 . 3]  

3.6.21   
puncture  

d isruptive  d ischarge  that occurs  through  a  sol i d  d ie lectric   

[SOURCE:  I EC 60060-1 : 201 0,  3 . 1 . 4]  

3.6.22   
extra-low-voltage  
ELV  

vol tage  not exceed ing  the  re levant vol tage  l im i t  of band  I  speci fi ed  i n  I EC  60449  

Note  1  to  en try:  For the  pu rposes  of th i s  s tandard ,  the  ELV values  are  speci fi ed  i n  6 . 3.  

[SOURCE:  I EC 60050-826: 2004,  826-1 2-30]  

3.6.23   
SELV system  
electric system  i n  wh ich  the  vol tage  cannot exceed  the  value  of extra-low vol tage:  

•  u nder normal  cond i tions;  and  

•  u nder s i ng le-fau l t  cond i ti ons,  i nclud ing  earth  fau l ts  i n  other ci rcu i ts  

Note  1  to  en try:   SELV i s  the  abbreviati on  for safety extra  l ow vo l tage.  

[SOURCE:  I EC 60050-826: 2004,  826-1 2-31 ]  

3.6.24   
PELV system  

electric system  i n  wh ich  the  vol tage  cannot exceed  the  value  of extra- low vol tage:  

•  u nder normal  cond i tions,  and  

•  u nder s ing le-fau l t  cond i ti ons,  except earth  fau l ts  i n  other ci rcu i ts  

Note  1  to  en try:   PELV i s  the  abbreviati on  for protecti ve  extra  l ow vol tage.  

[SOURCE:  I EC 60050-826: 2004,  826-1 2-32]  
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3.7  Terms related  to  swi tches  of metering  equ ipment 

3.7. 1   
switch  
mechanical  switch  
mechan ical  swi tch ing  device  capable  of making ,  carrying  and  breaking  cu rrents  under normal  
ci rcu i t cond i ti ons  wh ich  may i nclude  speci fied  operating  overload  cond i ti ons  and  a lso  carrying  
for a  speci fi ed  time currents  under speci fied  abnormal  ci rcu i t cond i ti ons  such  as  those  of short  
ci rcu i t  

Note  1  to  en try:  A swi tch  may be  capable  of making  bu t  not  breaking  short-ci rcu i t  cu rrents.  

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 4-1 0]  

3.7.2   
supply control  swi tch  
SCS  

swi tch  i n tended  to  control  the  suppl y to  the  prem ises  

Note  1  to  en try:  I t  compri ses  the  contacts  and  the  parts  operati ng  the  contacts,  and  i t  may i ncl ude  a  means  for 
manual  operation .   

Note  2  to  en try:  The  supply con trol  swi tch  shou ld  not  be  confused  wi th  the  suppl y s i de  protection  devi ce  that  
d i sconnects  the  suppl y i n  the  case  of an  overcu rren t fau l t.  

3.7.3   
load  control  switch  
LCS  

swi tch  i n tended  to  control  l oads  wi th in  the  prem ises  

Note  1  to  en try:  I t  compri ses  the  con tacts  and  the  parts  operati ng  the  con tacts.   

3.7.4   
auxi l i ary control  switch  

swi tch  i n tended  to  control  auxi l i ary devices  

Note  1  to  en try:  I t  compri ses  the  con tacts  or thei r e l ectron ic equ i va lent  and  the  parts  operati ng  the  con tacts .  

[SOURCE:  I EC  62052-21 : 2004,  3 . 5. 3  and  3. 5. 4,  merged  and  mod i fied  – to  make the  defin i tion  
more  general  and  to  provide  add i ti onal  i n formation  i n  the  Note]  

3.7.5   
maximum  total  current  
Itot  
r.m .s.  va lue  of the  tota l  curren t that a l l  the  swi tches  of a  stand-alone  tari ff-  or l oad -control  
equ ipment can  carry con ti nuousl y at  the  same time under speci fi ed  cond i ti ons   

[SOURCE:  I EC 62052-21 : 2004,  3. 5.8 ,  mod i fied  – “ r.m .s”  and  “stand  a lone”  added ]  

3.7.6   
short-ci rcu i t  current  
over-current resu l ting  from  a  short ci rcu i t d ue  to  a  fau l t or an  incorrect connection  i n  an  
e lectric ci rcu i t   

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 1 -07]  

3.7.7   
prospective  current  <of a  ci rcu i t  wi th  or wi thout a  swi tch ing  device>  

curren t that wou ld  fl ow in  the  ci rcu i t  i f i t  was  replaced  by a  conductor of neg l i g ible  impedance  
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[SOURCE:  I EC 60050-441 : 1 984,  441 -1 7-01 ,  mod i fied  – Note  removed ]  

3.7.8   
breaking  current <of a  swi tch ing  device  or a  fuse>  
curren t i n  a  pole  of a  swi tch ing  device  or i n  a  fuse  at the  i nstant of i n i tiation  of the  arc during  a  
breaking  process  

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 7-07]  

3.7.9   
breaking  capaci ty <of a  swi tch ing  device  or a  fuse>  
value  of prospective  curren t that a  swi tch ing  device  or a  fuse  is  capable  of breaking  at a  
stated  vol tage  under prescribed  cond i tions  of use  and  behaviour 

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 7-08,  mod i fied  – Notes  removed ]  

3.7. 1 0   
making  capaci ty <of a  swi tch ing  device  or a  fuse>  
value  of prospective  curren t that a  swi tch ing  device  is  capable  of making  at a  stated  vol tage  
under prescribed  cond i tions  of use  and  behaviour 

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 7-09,  mod i fied  – Note  removed ]  

3.7. 1 1   
short-ci rcu i t  making  capaci ty 
making  capaci ty for wh ich  the  prescribed  cond i ti ons  i nclude  a  short ci rcu i t  at the  term inals  of 
the  swi tch ing  device  

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 7-1 0]  

3.7. 1 2   
short-time withstand  current  
curren t that a  ci rcu i t  or a  swi tch ing  device  i n  the  closed  pos i ti on  can  carry during  a  speci fi ed  
short time  under prescribed  cond i tions  of use  and  behaviour 

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 7-1 7]  

3.7. 1 3   
fused  short-circu i t  current  

cond i ti onal  short-ci rcu i t curren t when  the  current l im i ti ng  device  i s  a  fuse   

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 7-21 ]  

3.7. 1 4  
min imum switched  current  
smal lest  current that a  swi tch  i s  able  to  make,  carry and  break at the  rated  breaking  vol tage  
and  under prescribed  cond i tions   

[SOURCE:  I EC 62055-31 :2005,  3. 5. 1 ,  mod i fied  – payment meter”  replaced  by “swi tch” ]  

3.7. 1 5   
trip-free mechan ical  switch ing  device  
mechan ical  swi tch ing  device,  the  moving  con tacts  of wh ich  retu rn  to  and  remain  i n  the  open  
posi tion  when  the  open ing  ( i . e .  tripping)  operation  i s  in i tiated  after the  in i ti ation  of the  clos ing  
operation ,  even  i f the  closing  command  i s  main tained   

Copyright International  Electrotechnical  Commission  



I EC 62052-31 :201 5  © I EC 201 5  – 31  – 

Note  1  to  en try:  To  ensu re  proper breaking  of the  cu rren t wh ich  may have  been  establ i shed ,  i t  may be  necessary 
that  the  con tacts  momentari l y reach  the  cl osed  posi ti on .  

Note  2  to  en try:  The  word i ng  of I EC 60050-441 : 1 984,  441 -1 6-31  has  been  completed  by add i ng  " ( i . e.  tri pp ing )"  
s i nce  the  open i ng  operati on  of a  tri p-free  mechan ical  swi tch ing  device  i s  au tomatical l y control l ed .  

[SOURCE:  I EC 60947-1 : 2007,  2 . 4. 23]  

4 Tests  

4.1  General  

NOTE  Th is  subclause  i s  based  I EC 61 01 0-1 : 201 0,  4 . 1 .  

Tests  i n  th is  s tandard  are  type  tests  to  be  carried  ou t on  samples  of equ ipment or parts .  Thei r 
on l y purpose  is  to  check that the  des ign  and  construction  ensure  conform ity wi th  th is  
standard .  

Annex I  speci fies  rou tine  tests  to  be  performed  by manufacturers  on  equ ipment wh ich  has  
both  hazardous  l i ve  parts  and  access ib le  conductive  parts .  

The  equ ipment shal l  at  l east meet the  requ irements  of th is  s tandard .  I t  i s  perm issib le  to  
exceed  the  requ i rements.  I f,  i n  th is  s tandard ,  a  l ower l im i t  i s  speci fi ed  for a  conform i ty value,  
then  the  equ ipment may demonstrate  a  l arger value.  I f an  upper l im i t i s  speci fi ed  for a  
conform ity va lue,  the  equ ipment may demonstrate  a  l ower va lue.  

Tests  on  sub-assembl ies  that meet the  requ irements  of the  re levant standards  speci fi ed  i n  
th is  standard ,  and  are  used  i n  accordance wi th  them ,  need  not be  repeated .  However,  sub-
assembl ies  are  exposed  to  the  tests  when  fi tted  i n  the  equ ipment.  The  complete  equ ipment 
wi th  the  sub-assembl ies  fi tted  shal l  pass  the  tests .  

See  a lso  Clause  1 3.  

Conformity with the requirements of this standard is checked by carrying out all applicable  
tests,  except that a  test may be omitted if examination of the equipment and design 
documentation demonstrates conclusively that the equipment would pass the test.  Tests are  
carried out under both reference test conditions (see 4. 3)  and fault conditions (see 4. 4) .  

Where conformity statements in  this standard require inspection,  this may include examination  
of the equipment by measurement,  examination of the markings on the equipment,  
examination of the instructions supplied with the equipment,  examination of the data sheets of 
the materials or components from which the equipment is manufactured,  etc.  In  each case,  
the inspection will either demonstrate that the equipment meets the applicable requirements 
of the clause,  or will indicate that further testing is required.  

If,  when carrying out a  conformity test,  there is any uncertainty about the  exact value of an  
applied or measured quantity (for example,  voltage)  due to the tolerance:  

a)  the manufacturer should ensure that at least the specified test value is applied;  

b)  the test house should ensure that no more than the specified test value is applied.  

4.2  Type test – sequence of tests  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  4 . 2 .  

The sequence of tests  i s  optional  un less  otherwise  speci fi ed .  The  equ ipment under test sha l l  
be  carefu l l y inspected  after each  test.  I f the  resu l t  of a  test causes  doubt whether an y earl ier  
tests  wou ld  have  been  passed  i f the  sequence had  been  reversed ,  these  earl i er tests  shal l  be  
repeated .  
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4.3  Reference  test  condi tions  

4.3. 1  Atmospheric  condi tions  

NOTE  1  Th i s  subclause  i s  based  on  I EC 60068-1 : 201 3,  bu t  wi th  val ues  taken  from  I EC 62052-1 1 : 2003.  

The standard  range  of atmospheric cond i tions  for carrying  out measurements  and  tests  shal l  
be  as  fo l l ows:  

a)  ambien t temperature:  1 5  °C  to  25  °C;  

I n  countries  wi th  hot cl imates,  the  manufacturer and  the  test l aboratory may agree  to  keep  
the  ambient  temperature  between  20  °C  to  30  °C.  

b)  re lati ve  hum id i ty 45  %  to  75  % ;  

c)  atmospheric pressure  of 86  kPa  to  1 06  kPa.  

d )  No  hoar frost,  dew,  percolating  water,  ra in ,  solar rad iation ,  etc.  shal l  be  present.  

I f the  parameters  to  be  measured  depend  on  temperature,  pressure  and /or hum id i ty and  the  
l aw of dependence i s  unknown ,  the  atmospheric cond i tions  for carrying  out measurements  
and  tests  shal l  be  as  fol l ows:  

e)  ambien t temperature:  23  °C  ±  2  °C;  

f)  re lati ve  hum id i ty 45  %  to  55  % .  

NOTE  2  The  val ues  are  from  I EC 60068-1 : 201 3,  4 . 2 ,  wi de  to lerance  for temperature  and  wi de  range  for hum id i ty.  

4.3.2  State  of the  equ ipment 

4.3.2 . 1  General  

NOTE  Subclause  4 . 3 . 2  i s  based  on  I EC 61 01 0-1 : 201 0,  4 . 3 . 2 ,  mod i fi ed  as  appropri ate  for meteri ng .  

Un less  otherwise  speci fied ,  each  test shal l  be  carried  ou t on  the  equ ipment assembled  for 
normal  use,  and  under the  l east favourable  combination  of the  cond i ti ons  g i ven  in  4 . 3 . 2. 2  to  
4 . 3. 2 . 1 0.  I n  case  of doubt,  tests  shal l  be  performed  in  more  than  one  combination  of 
cond i ti ons.  

To  be  able  to  perform  some tests ,  l ike  testi ng  i n  s ing le  fau l t cond i ti on ,  veri fication  of 
cl earances  and  creepage  d istances  by measurement,  p l acing  thermocouples ,  checking  
corrosion ,  a  specia l l y prepared  specimen  may be  needed  and  / or i t  may be  necessary to  cu t 
a  permanen tl y closed  specimen  open  to  veri fy the  resu l ts .  

4.3.2 .2  Posi tion  of equ ipment  

The equ ipment shal l  be  mounted  i n  i ts  normal  working  pos i tion ,  i nclud ing  a  match ing  socket 
where  appl icable  and  wi th  any ven ti lation  un impeded .  Equ ipment i n tended  to  be  bu i l t  i n to  a  
wal l ,  recess,  cabinet,  etc. ,  sha l l  be  i nsta l led  as  speci fied  i n  the  manufacturer's  i nstructions.  
See  a lso  1 0. 4.  

4.3.2 .3  Plug-in  modu les  

Any p l ug- i n  modu les  that may be  used  wi th  the  equ ipment under test and  / or batteries  shal l  
be  e i ther connected  or not  connected .  

NOTE  Examples  for p l ug -i n  modu l es  are  commun ication  modu les  provided  or recommended  by the  manufacturer.  

4.3.2 .4  Covers  and  removable  parts  

Covers  or parts  wh ich  can  be  removed  wi thout  using  a  tool  shal l  be  removed  or not removed .  
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4.3.2 .5  Connection  of the  vol tage and  current ci rcu i ts  

The equ ipment shal l  be  connected  for i ts  i n tended  purpose,  ( i . e.  together wi th  a  speci fied  
match ing  socket where  appl icable) ,  or not  connected .  

Un less  otherwise  speci fi ed ,  the  l east favourable  cond i ti ons  that may occur in  real  l i fe  
cond i tions  shal l  be  selected  from  the  fol lowing  as  appl icable:  

a)  the  vol tage  ci rcu i ts  of meters  shal l  be  e i ther energ ized  or not energ ized .  When  energ ized ,  
the  vol tage  shal l  be  between  80  %  of the  l owest reference vol tage  and  1 1 5  %  of the  
h ighest reference vol tage.  I f the  perm i tted  to lerance i s  h igher,  then  the  vol tage  shal l  be  at 
any vol tage  i n  the  operati ng  range;  

b)  i n  the  case  of s ing le-phase  equ ipment,  the  vol tage  shal l  be  connected  wi th  both  normal  
and  reverse  polari ty ( l i ne  and  neu tral  reversed);  

c)  i n  the  case  of th ree-phase equ ipment,  one,  two,  or th ree  phase  vol tages  shal l  be  
connected .  When  a l l  three  phase  vol tages  are  connected ,  then  the  vol tages  shal l  be  
connected  wi th  both  normal  and  reverse  phase  sequence;  

d )  the  current ci rcu i ts  shal l  be  loaded  wi th  a  cu rren t up  to  Imax  or not  l oaded ;  

I n  the  case  of pol yphase  equ ipment,  the  current ci rcu i ts  shal l  carry a  ba lanced  load .  

NOTE  For suppl y and  l oad  con trol  swi tches,  see  4 . 3 . 2 . 6 .  For auxi l i ary con trol  swi tches,  see  4 . 3. 2 . 7.  

e)  equ ipment for tari ff and  load  control  shal l  be  e i ther energ ized  or not energ ized .  When  
energ ized ,  the  vol tage  shal l  be  between  80  %  of the  lowest reference vol tage  and  1 1 5  %  
of the  h i ghest  reference vol tage.  I f the  perm i tted  to lerance i s  h i gher,  then  the  vol tage  shal l  
be  at  any vol tage  in  the  operati ng  range;  

f)  i n  the  case  of equ ipment wi th  a  (separate)  auxi l i ary power suppl y,  the  auxi l i ary suppl y 
vol tage  shal l  be  connected  or not connected .  I n  the  case  of d . c.  or s i ng le  phase  a. c.  
auxi l i ary power supply,  the  vol tage  shal l  be  connected  wi th  both  normal  or reverse  polari ty 
i f th is  l atter i s  poss ib le;  

g )  the  frequency shal l  be  any rated  frequency.  

4.3.2 .6  Supply and  load  control  swi tches  

Un less  otherwise  speci fi ed ,  a l l  supply con trol  swi tches  (SCSs)  and  load  con trol  swi tches  
(LCSs)  shal l  be  i n  the  closed  pos i ti on .  When  a  SCS is  cl osed ,  i t  shal l  carry a  current equal  to  
Imax.  When  a  LCS  is  closed ,  i t  shal l  carry a  curren t equal  to  i ts  rated  operational  current Ie .  I f 
there  are  several  LCSs  present,  the  tota l  current sha l l  not  be  more  than  Itot.  

NOTE  1  Swi tches  may be  con trol l ed  l oca l l y or remotely and  they may be  operated  l ocal l y.  

NOTE  2  For testi ng  d i rect  connected  meters  equ ipped  wi th  SCSs  see  6 . 1 0. 6.  For testi ng  l oad  con trol  swi tches  
see  and  6. 1 0. 7.  

4.3.2 .7  Connection  of the  auxi l iary ci rcu i ts  

Auxi l iary i npu t ci rcu i ts  sha l l  be  e i ther connected  to  any vol tage  wi th in  the ir rated  operati ng  
vol tage  range  or not connected .  

The  rated  load  impedance of auxi l i ary ou tput  ci rcu i ts  shal l  be  e i ther connected  or not 
connected .  

Auxi l i ary control  swi tches  shal l  be  e i ther i n  the  closed  or i n  the  open  pos i tion .  When  an  
auxi l i ary control  swi tch  i s  cl osed ,  i t  shal l  be  l oaded  or not loaded  wi th  rated  curren t.  

4.3.2 .8  Connection  of batteries  

I n  the  case  of equ ipment equ ipped  wi th  a  battery,  i f the  means  of connection  perm i ts  reversal ,  
the  battery shal l  be  connected  wi th  both  reverse  and  normal  polari ty.  
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4.3.2 .9  Protective  conductor terminals  

Protective  conductor term inals,  i f any,  sha l l  be  connected  to  earth .  

4.3.2 .1 0  Physical  token  carriers  

Payment meters  equ ipped  wi th  phys ical  token  carrier acceptors  may be  tested  wi th  the  token  
carrier (or meta l l ic  test  token  carrier)  i nserted  or not i nserted  un less  expl ici tl y speci fied  for 
particu lar tests .  

4.3.2 .1 1  Test cables  

NOTE  1  Th i s  subclause  does  not  appl y to  i nsta l l ati on ,  wh ich  i s  general l y subject  to  nati onal  wi ri ng  regu lati ons.  

NOTE  2  Th i s  subclause  i s  based  on  I EC 60947-1 : 2007,  8 . 3. 3. 3. 4.  

Test cables  for connecting  the  curren t ci rcu i ts ,  suppl y con trol  swi tches  and  load  control  
swi tches  shal l  be  s i ng le  core  or stranded ,  su i table  i nsu lated  cables  wi th  cross-sections  as  
g iven  i n  Table  1 .  The  length  of the  test cables  shal l  be:  

•  1  m  for cross-sections  up  to  and  includ ing  35  mm 2  (or AWG  2);  

•  2  m  for cross-sections  larger than  35  mm
2
 (or AWG  2) .  

For the  term inals  of vo l tage  ci rcu i ts  and  auxi l i ary ci rcu i ts  the  test cables  shal l  be  s ing le  core  
or stranded ,  su i tabl y i nsu lated  cables  of 1  mm 2 ,  un less  otherwise  speci fied  by the  
manufacturer.  
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Table  1  – Test copper conductors  for current and  switch  terminals  

Range of test curren t  

A 

Conductor s i ze  a,  b  

Cross-section
 

Size  Equ ivalent cross-section  

mm 2  AWG /  kcm i l  mm 2  

(for s i zes  g i ven   
i n  AWG /  kcm i l )  

0  <  I ≤  8  1 , 0  1 8  0 , 82  

8  <  I ≤  1 2  1 , 5  1 6  1 , 3  

1 2  <  I ≤  1 5  2 , 5  1 4  2 , 1  

1 5  <  I ≤  20  2 , 5  1 2  3 , 3  

20  <  I ≤  25  4 , 0  1 0  5, 3  

25  <  I ≤  32  6 , 0  1 0  5, 3  

32  <  I ≤  50  1 0  8  8 , 4  

50  <  I ≤  65  1 6  6  1 3 , 3  

65  <  I ≤  85  25  4  21 , 2  

85  <  I ≤  1 00  35  3  26, 7  

1 00  <  I ≤  1 1 5  35  2  33, 6  

1 1 5  <  I ≤  1 30  50  1  42 , 4  

1 30  <  I ≤  1 50  50  0  53, 5  

1 50  <  I ≤  1 75  70  00  67, 4  

1 75  <  I ≤  200  95  000  85  

200  <  I ≤  225  95  0000  1 07, 2  

225  <  I ≤  250  1 20  250  kcm i l  1 27  

250  <  I ≤  275  1 50  300  kcm i l  1 52  

275  <  I ≤  300  1 85  350  kcm i l  1 77  

300  <  I ≤  350  1 85  400  kcm i l  203  

350  <  I ≤  400  240  500  kcm i l  253  

NOTE  Th is  tabl e  i s  based  on  I EC 60947-1 : 2007,  Tabl e  1  and  Tabl e  9.  

AWG:  American  Wi re  Gauge  s i ze.  

Ci rcu l ar m i l s :  The  standard  un i t  of a  – l arge  – wi re’ s  cross-sectional  area.  

kcm i l :  thousand  ci rcu lar m i l s .  

a   For conven i ence  of testi ng  and  wi th  the  manufacturer’ s  consent,  smal l er conductors  than  those  g i ven  for a  
s tated  test  cu rren t may be  used .  

b   E i ther of the  two  conductors  speci fi ed  for a  g i ven  test  cu rren t range  may be  used .  

 

Un less  otherwise  speci fied  by the  manufacturer,  stranded  cables  shal l  be  term inated  by fi tti ng  
cable  end  ferru les  and  they shal l  be  correctl y crimped  wi th  an  appropriate  crimping  tool .  Al l  
con tact  surfaces  shal l  be  free  of oxide  layers .  

NOTE  3  See  DIN  46228-1 : 1 992-08  Aderendhülsen;  Rohrform ohne Kunststoffhülse .  Eng l i sh  ti t l e:  Tubular end-
sleeves without plastic sleeve .  

Term inal  screws,  where  used ,  sha l l  be  tigh tened  accord ing  to  the  manufacturer’s  i nstructions.  

4.3.2 . 1 2  Information  on  tests  

NOTE  1  The  fo l l owing  i s  based  on  I EC 60255-27: 201 3,  1 0. 4 .  
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The  fol lowing  data  for each  test to  be  conducted  shal l  be  avai l ab le  from  the  manufacturer on  
request:  

•  the  type,  cross-sectional  area,  length  and  term ination  of connecting  cables,  i f these  can  
affect the  type  test resu l ts ,  for example  temperature  rise.  I f these  are  d i fferen t from  the  
values  speci fi ed  in  Table  1 ,  the  reasons  shal l  be  g i ven ;  

•  the  pos i tion  of the  equ ipment where  re levant;  

•  the  s tate  of the  equ ipment;  

NOTE  2  Th i s  i ncl udes  vol tages  and  currents  appl i ed  to  the  term inal s ,  parts  fi tted  or not,  pos i ti on  of swi tches  
etc.  

•  measurement uncertain ty for a l l  measurement resu l ts .  

Where  appl icable,  the  data  shal l  i nclude:  

•  i n i tia l  measurement;  

•  measurement during  the  i nd ividual  test;  

•  fi na l  measurement.  

4.4  Testing  in  s ing le  fau l t  condi tion  

4.4. 1  General  

NOTE  Subclause  4 . 4  i s  based  on  I EC 61 01 0-1 : 201 0,  4 . 4,  mod i fi ed  as  appl i cable  for meteri ng .  

The manufacturer may provide  gu idance to  the  test l aboratory on  how to  perform  tests  in  
s i ng le  fau l t  cond i tion .  The  fo l l owing  general  gu ide l ines  and  requ i rements  appl y.  

a)  exam ination  of the  equ ipment and  i ts  ci rcu i t d iagram  wi l l  general l y show the  fau l t  
cond i ti ons  wh ich  are  l i able  to  resu l t i n  hazards  and  wh ich ,  therefore,  shal l  be  appl i ed ;  

b)  fau l t tests  shal l  be  made as  speci fied  for checking  conform ity,  un less  i t  can  be  
demonstrated  that no  hazard  cou ld  arise  from  a  particu lar fau l t  cond i tion ;  

c)  the  equ ipment shal l  be  operated  under the  l east favourable  combination  of reference  test 
cond i ti ons  (see  4 . 3) .  These  combinations  may be  d i fferen t for d i fferent fau l ts  and  they 
shal l  be  recorded  for each  test.  

4.4.2  Appl ication  of fau l t  conditions  

4.4.2 .1  General  

Fau l t cond i ti ons  shal l  i ncl ude  those  speci fied  i n  4 . 4 . 2 . 2  to  4 . 4. 2. 8.  They shal l  be  appl i ed  one  
at a  t ime and  shal l  be  appl i ed  i n  tu rn  i n  any conven ient order.  Mu l tip le  s imu l taneous  fau l ts  
shal l  not  be  appl i ed  un less  they are  a  consequence of an  appl i ed  fau l t.   

After each  appl ication  of a  fau l t cond i ti on ,  the  equ ipment or part shal l  pass  the  appl icable  
tests  of 4 . 4. 4.  

4.4.2 .2  Protective  impedance  

The fol lowing  requ i rements  appl y:  

a)  i f a  protective  impedance i s  formed  by a  combination  of components,  and  un less  each  
component i s  certi fi ed  to  fa i l  i n  an  open  ci rcu i t  state,  each  component shal l  be  short-
ci rcu i ted  or d isconnected ,  wh ichever is  l ess  favourable;  

b)  i f a  protecti ve  impedance  i s  formed  by the  combination  of bas ic i nsu lation  and  a  current  or 
vol tage  l im i ting  device,  both  the  basic insu lati on  and  the  curren t or vol tage  l im i ting  device  
shal l  be  subj ected  to  s i ng le  fau l ts,  appl i ed  one  at  a  time.  Bas ic i nsu lation  shal l  be  bri dged  
and  the  cu rrent  or vol tage  l im i ti ng  device  shal l  be  short-ci rcu i ted  or d isconnected ,  
wh ichever is  l ess  favourable;  
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c)  i f a  protecti ve  impedance is  formed  wi th  a  s i ng le  component that meets  the  requ i rements  
of 6 . 5. 4,  i t  need  not be  short-ci rcu i ted  or d isconnected .  

4.4.2 .3  Equ ipment or parts  for short-term  or in termittent operation  

These shal l  be  operated  conti nuous l y i f conti nuous  operation  cou ld  occur in  a  s ing le  fau l t  
cond i ti on .  

NOTE  I nd i vi dual  parts  i ncl ude  relays  and  other e l ectromagneti c  devices.  

4.4.2 .4  Transformers  

4.4.2 .4.1  General  

NOTE  Subclause  4 . 4 . 2 . 4  appl i es  on l y to  transformers  used  wi th i n  the  metering  equ i pment.  

Transformers  shal l  be  tested  as  speci fi ed  in  4 . 4. 2 . 4 . 2  to  4 . 4 . 2. 4. 4.  

A transformer damaged  during  one  test may be  repai red  or replaced  before  the  next test.  

4.4.2 .4.2  Short  ci rcu i t  test  for vol tage  transformers  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  4 . 4. 2 . 7 . 2 .  

Each  untapped  ou tpu t wind ing ,  and  each  section  of a  tapped  outpu t wind ing ,  wh ich  is  l oaded  
i n  normal  use,  shal l  be  tested  i n  turn ,  one  at a  time,  to  s imu late  short ci rcu i ts  i n  the  l oad .  
Overcurren t protection  devices  remain  fi tted  during  the  test.  Al l  other wind ings  are  l oaded  or 
not l oaded ;  wh ichever l oad  cond i ti on  of normal  use  is  l ess  favourable.  

4.4.2 .4.3  Overload  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  4 . 4. 2 . 7 . 3 .  

Each  untapped  output wind ing ,  and  each  section  of a  tapped  output wind ing ,  i s  overloaded  i n  
turn  one  at  a  t ime.  The  other wind ings  are  l oaded  or not l oaded  wh ichever load  cond i ti on  of 
normal  use  i s  l ess  favourable.  I f any overloads  ari se  from  testing  i n  the  s i ng le  fau l t cond i ti ons  
of 4 . 4 ,  secondary wind ings  shal l  be  subjected  to  those  overloads.  

Overload ing  i s  carried  ou t by connecting  a  variable  resistor across  the  wind ing .  The  res istor i s  
ad j usted  as  qu ickl y as  poss ib le  and  read j usted ,  i f necessary,  after 1  m in  to  main tain  the  
appl icable  overload .  No  further read j ustments  are  then  perm i tted .  

I f overcurren t protection  is  provided  by a  curren t-breaking  device,  the  overload  test current i s  
the  maximum  current wh ich  the  overcurren t protection  device  i s  j ust capable  of passing  for 
1  h .  Before  the  test,  the  device  i s  replaced  by a  l i nk wi th  neg l i g ible  impedance.  I f th is  value  
cannot be  derived  from  the  speci fication ,  i t  i s  to  be  establ ished  by test.  

For equ ipment i n  wh ich  the  output vol tage  i s  des igned  to  col l apse  when  a  speci fied  overload  
curren t i s  reached ,  the  overload  i s  s lowly i ncreased  to  a  poin t j ust before  the  poin t wh ich  
causes  the  ou tpu t vol tage  to  col lapse.  

I n  a l l  other cases,  the  l oad ing  i s  the  maximum  power ou tpu t obtainable  from  the  transformer.  

4.4.2 .4.4  Open  ci rcu i t  of current transformers  

The secondary s i de  of (a)  current transformer(s)  (CTs)  shal l  be  open -ci rcu i ted .  

I f th is  cond i tion  cannot occur i n  practice,  th is  test  may be  om i tted .  For example,  th is  test may 
be  om i tted  for potted  CTs  soldered  and  mechan ica l l y secured  to  the  prin ted  wi ri ng  board ,  or 
for CTs  wi th  thei r secondary s i de  connected  to  the  prin ted  wi ri ng  board  by mechan ical l y 
secured  cables ,  such  that so lder j o in ts  are  protected  from  mechan ical  stress.  
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4.4.2 .5  Equ ipment wi th  auxi l iary supply 

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  4 . 4. 2 . 9.  

Equ ipment designed  to  be  operated  wi th  an  auxi l i ary suppl y shal l  be  connected  to  that suppl y 
or not,  wh ichever is  l ess  favourable.  

4.4.2 .6  Mains-ci rcu i ts  and  hazardous  vol tage non -mains-ci rcu i ts  

NOTE  1  Th i s  subclause  i s  based  on  I EC 60255-27: 201 3,  5. 2 . 2 . 6 .  

Sing le  fau l t  cond i ti ons  shal l  be  appl i ed  by open-ci rcu i ting  or short-ci rcu i ti ng  components  i n  
mains-ci rcu i ts  and  hazardous  vol tage  non-mains-circu i ts,  wi th in  the  equ ipment,  where  these  
may create  a  ri sk of e l ectric shock or fi re.  

NOTE  2  A s i ng le  fau l t  cond i ti on  test  for vari stors  i s  under cons ideration .  

4.4.2 .7  Overloads  

NOTE  1  Th i s  subclause  i s  based  on  I EC 60255-27: 201 3,  5. 2 . 2 . 7 .  

NOTE  2  Th i s  subclause  refers  to  a l l  auxi l i ary ci rcu i ts ,  and  not  to  the  main  current  and  l oad  control  ci rcu i ts .  

Sing le-fau l t cond i tions  shal l  be  appl ied  where  a  ci rcu i t or component overload  may create  a  
fi re  or e lectric shock hazard .  Th is  i ncl udes  connection  of the  most unfavourable  l oad  
impedances  to  term inals  and  connectors  wh ich  del i ver power or s i gnal  ou tpu ts  from  the  
equ ipment.  

I t  i s  perm i tted  to  use  fusible  l i nks,  overcurrent protection  devices  and  the  l i ke  to  provide  
adequate  protection .  

Where  there  are  mu l ti ple  ou tlets  wi th  the  same i n ternal  ci rcu i try,  the  s ing le-fau l t test can  be  
l im i ted  to  one  ou tlet on l y.  

4.4.2 .8  In termittently rated  resistors  

NOTE  Th is  subclause  i s  based  on  I EC 60255-27: 201 3,  5. 2 . 2 . 8.  

Continuous  d iss ipation  i n  res istors  designed  for in term i tten t d iss ipation  shal l  be  cons idered  
under the  s i ng le  fau l t  cond i ti ons  assessment.  

4.4.2 .9  Double  i nsu lation  

I f double  i nsu lation  i s  appl i ed  then  i t  shal l  be  veri fi ed  by short ci rcu i ting  the  bas ic and  then  the  
supplementary i nsu lation ,  one  at  a  time.  I t  sha l l  be  ascerta ined  that  bas ic  i nsu lation  i s  
main tained .  

For componen ts  bridg ing  i nsu lation ,  see  1 3. 4 .  

4.4.3  Duration  of tests  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  4 . 4. 3. 1 .  

The equ ipment shal l  be  operated  unti l  fu rther change as  a  resu l t of the  appl i ed  fau l t  i s  
un l ikel y.  Each  test i s  normal l y l im i ted  to  1  h  s ince  a  secondary fau l t aris ing  from  a  s ing le  fau l t  
cond i ti on  wi l l  usual l y man i fest i tsel f wi th in  that time.  I f there  i s  an  i nd ication  that a  hazard  of 
e lectric shock,  spread  of fi re  or i n ju ry to  persons  may even tual l y occur,  the  test shal l  be  
con tinued  for 4  h  un less  one  of these  hazards  arises  before  that.  

4.4.4  Conformity after appl ication  of fau l t  conditions  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0  4 . 4 . 4 ,  mutati s  mu tand is .  
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4.4.4.1  General  

Conformity with the requirements for protection against electric shock after the application of 
single faults is checked as follows:  

a)  by making the measurements of 6. 3. 3 to check that no accessible conductive parts have 
become hazardous live;  

b)  by performing a  voltage test on double  insulation or reinforced  insulation to check that the  
protection is still at least at the level of basic  insulation.  The voltage tests are made as 
specified in  6. 10. 4. 3. 3 without humidity preconditioning,  with  a  test voltage for basic  
insulation ;  

c)  by measuring the temperature of transformer windings if the  protection against electrical 
hazards  is achieved by double  insulation or reinforced  insulation within  the  transformer.  
The temperatures of Table 33 shall not be  exceeded.  

4.4.4.2  Temperature  

Conformity with  the requirements for protection against excessive temperature rise is checked 
by determining the temperature of the accessible  surface of the  enclosure and of the parts.  
See Clause 10.  

4.4.4.3  Spread  of fi re  

Conformity with  the requirements for protection  against the spread of fire  is checked by 
placing the equipment on white  tissue-paper covering a  softwood surface and covering the 
equipment with cheesecloth.  No molten metal,  burning insulation,  flaming particles,  etc.  shall 
fall on the surface on which the equipment is placed and there shall be  no charring,  glowing,  
or flaming of the tissue paper or cheesecloth.  Melting of insulation material shall be  ignored if 
no hazard could arise.  

4.4.4.4  Other hazards  

Conformity with other requirements for protection against hazards is checked as specified in  
Clauses 7 to  14.  

5 Information  and  marking  requirements  

5.1  General  

NOTE  Clause  5  i s  based  on  the  fol l owi ng  references:  

•  I EC  62052-1 1 : 2003,  5. 1 2 ,  I EC 62052-21 : 2004,  5 . 1 2 ,  I EC 62055-31 : 2005,  5 . 1 3;  

•  I EC  61 01 0-1 : 201 0  Clause  5;  and  

•  I EC  62477-1 : 201 2  Clause  6 .  

The purpose  of th is  C lause  5  i s  to  defi ne  the  safety-related  i n formation  necessary for the  safe  
se lection ,  i nsta l l ation  and  commission ing ,  for use,  and  for main tenance  of metering  
equ ipment.  The  requ ired  in formation  i s  presen ted  i n  Table  2  showing  where  the  i n formation  
shal l  be  provided .  References  to  explanatory and  techn ical  subclauses  are  g iven .  

Un less  otherwise  s tated ,  the  requ i rements  of th is  Clause  shal l  appl y to  a l l  metering  equ ipment 
i n  the  scope  of th is  s tandard .  

Al l  i n formation  shal l  be  i n  an  appropriate  l anguage,  and  documents  shal l  have  identi fication  
references.  
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Table  2  – Information  requ irements  

In formation  
Subclause  
reference  

Location  a ,  b  Techn ical  
subclause  
reference  C  D  P  IM  UM  MM  

For selection  5. 3         

General information  

5. 3. 2  

       

Manufactu rer's  name  or trade  mark  M   M  M  M  M  – 

Designation  of functi on  O  O  O  O  O  O  – 

Type  M   M  M  M  M   

Space  for approva l  mark M       –  

Seria l  number M  O  O     –  

Protecti ve  cl ass  M   M  M   M  – 

Rated  impu lse  vo l tage  

M   M  M   M  

6 . 7 . 1 . 3  

6 . 7 . 3 . 1  

Annex K 

U ti l i zation  category (UC)   
for d i rect  connected  meters  on l y  M   M  M   M  

6 . 9. 8. 3  

6 . 9. 8. 4  

Envi ronmental  cond i ti ons,  s torage     O  M   M  – 

Envi ronmental  cond i ti ons,  operation ,  
i ncl ud i ng   

   O  M   M  1 . 4  

•  mechan ical  cond i ti ons     O  O   O   

•  cl imati c  cond i ti ons     O  O   O   

•  a l t i tude     O  O   O   

•  l ocation  (d ry or wet)     O  O   O   

I P  rati ng   O   M  M   M  1 1  

Reference  to  standards   M   M  M  M  M  – 

Reference  to  i nstructions      M  M  M  – 

For meters  5 . 3 . 3         

Reference  vol tage(s)   M    M  M  M  – 

Reference  current  and  cu rren t range   M    M  M  M   

For stand-alone tariff and load control 
equipment 

5. 3. 4         

Suppl y vol tage(s)   M    M  M  M  – 

Supply control switches 

5. 3. 5  

      

6 . 9 . 8  

The  rated  operati ng  vol tage:  U
e
;  M   M  M  M  M  

Load control switches        

The  rated  operati ng  vol tage:  U
e
;  M   M  M  M  M  

The  rated  operati ng  cu rrent:  I
e
;  M   M  M  M  M  

The  maximum  permanent tota l  current  
of the  l oad  control  swi tches:  I

to t
;  

M   M  M  M  M  

For i nstal lation  and  commission ing  5. 4         

Hand l i ng  and  mounti ng  5 . 4 . 2    O  M   M  – 

Enclosure  5. 4 . 3     M    6 . 9. 4,  1 0. 1  

Connection  requ i rements  5 . 4 . 4     M   M  – 

Connection  and  wi ri ng  d i agrams  5. 4. 4. 2  M    M   M  – 

Mai ns  term inal s  5. 4. 4. 3  M    M   M  6 . 9. 7  

Auxi l i ary term inal s  5 . 4 . 4 . 4  M    M   M  – 

Connecti ng  cabl es  5 . 4 . 4 . 5     M   M  6 . 9. 7. 2  

I solation  from  the  suppl y  5 . 4 . 4 . 6     M   M  – 
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In formation  
Subclause  
reference  

Location  a ,  b  Techn ical  
subclause  
reference  C  D  P  IM  UM  MM  

Protection  requ i rements  5 . 4 . 5     M   M  – 

Protecti ve  cl ass  and  earth ing  5 . 4 . 5. 1  M    M   M  6 . 5. 2  

External  protection  devices  5. 4 . 5. 2     M   M  – 

Auxi l i ary power suppl y 5 . 4 . 6     M   M  – 

Suppl y for external  d evices  5. 4 . 7     M   M  – 

Batteries  5 . 4 . 8  M   M  M  O  M  1 2  

Sel f-consumption  5. 4 . 9     M   M   

Commission ing  5. 4. 1 0     M   M  – 

For use  5. 5         

Genera l  5 . 5. 1      M   – 

D i splay,  push  bu ttons  and  other control s  5 . 5. 2      M   1 0 . 1  

Swi tches  5. 5. 3  M  M    M   6 . 9 . 8  

Connecti on  to  user’ s  equ ipmen t  5 . 5. 4      M   6 . 8  

External  protection  devices  5. 5. 5      M   – 

Clean ing  5. 5. 6     M  M  M  5. 2 . 2  

For maintenance  5. 6        –  

Mai n tenance  i nstructions  5. 6       M   

a   Location :  

C   =  Case.  These  markings  may appear on  nameplate(s)  or may be  carri ed  by the  meter cover(s)  i n  a  
permanent manner.  Connecti on  d iagrams  may be  marked  on  the  underside  of the  term inal  cover(s).  

D   =  D i splay;  

P   =  Packag ing ;  

I M   =  I nstruction  manual .  UM  =  User manual .  MM  =  Mai n tenance  manual .  

b   M  =  Mandatory,  O  =  Opti onal  

c   The  i nstal l ati on ,  user and  main tenance  manuals  may be  combined  as  appropriate  and ,  i f acceptabl e  to  the  
customer,  may be  suppl i ed  i n  e l ectron ic format.  When  more  than  one  of any product i s  suppl i ed  to  a  s i ng le  
customer,  i t  i s  not  necessary to  suppl y a  manual  wi th  each  u n i t,  i f acceptabl e  to  the  customer.  

 

5.2  Labels,  signs  and  s ignals  

5.2. 1  General  

Label l i ng  shal l  be  in  accordance  wi th  good  ergonom ic pri ncip les  so  that notices,  controls,  
i nd ications,  test faci l i ti es  etc.  are  sensib l y p laced  and  l og ica l l y grouped  to  faci l i tate  correct 
and  unambiguous  i denti fi cation .  

NOTE  The  term  “Label ”  i s  u sed  here  i n  a  general  sense.  Labels  are  real i zed  us ing  various  technolog ies,  e . g .  
mou ld ing ,  l aser marking  and  engraving ,  on  adhesi ve  l abel s ,  e tc.  

The s i ze  of warn ing  markings  shal l  be  as  fol l ows:  

a)  symbols  shal l  be  at  least  2 , 75  mm  h igh .  Text shal l  be  at l east 1 , 5  mm  h igh  and  contrast  in  
co lour wi th  the  background ;  

b)  symbols  or text mou lded ,  stamped  or engraved  in  a  materia l  shal l  be  at  l east 2 , 0  mm  h igh .  
I f not  con trasting  i n  colou r,  they shal l  have  a  depth  or raised  height of at  l east 0 , 5  mm.  

Al l  safety re lated  equ ipment l abels  shou ld  be  p laced  in  such  a  way that they wi l l :  

c)  be  read i l y vis ible  to  the  i n tended  viewer;  and  

d )  a lert the  viewer to  any hazard  in  time to  take  appropriate  action .  

Where  a  hazard  is  present after the  removal  of a  cover,  a  warn ing  l abel  shal l  be  placed  on  the  
equ ipment.  The  l abel  shal l  be  vis ib le  before  the  cover i s  removed .  
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SAFETY MARKING  SHALL WHEREVER POSSIBLE TAKE PRECEDENCE OVER ANY 
FUNCTIONAL MARKINGS.  

Letter symbols  for quanti ti es  and  un i ts  sha l l  be  as  speci fied  i n  I EC  60027-1 .  

Graph ic  symbols  shal l  conform  to  I EC  62053-52,  I EC  6041 7-DB-1 2M ,  I EC  6061 7-DB-1 2M ,  
and  I SO 7000  as  appropriate.  I EC  6041 7-DB-1 2M  and  I SO  7000  symbols  that may be  used  on  
metering  equ ipment are  shown  in  Table  3 .  Symbols  not  shown  i n  these  standards  shal l  be  
expla ined  where  used .  There  are  no  colour requ irements  for symbols .  

The  documentation  of the  metering  equ ipment shal l  i ncl ude  a  s tatement that i t  shal l  be  
consu l ted  i n  a l l  cases  where  symbol  1 4  of Table  3  i s  marked ,  i n  order to  fi nd  ou t the  nature  of 
the  potential  hazards  and  any actions  wh ich  have  to  be  taken  to  avoid  them .  

Labels  shal l :  

•  be  conspicuous,  l eg ible  and  durable ;  

•  be  concise  and  unambiguous;  

•  s tate  the  hazards  i nvolved  and  g i ve  ways  i n  wh ich  risks  can  be  reduced .  

Table  3  – IEC  6041 7  symbols  and  ISO 7000   
that  may be used  on  metering  equ ipment  

Number Symbol  Reference  Description  

1    Not  used  

2    Not  used  

3    Not  used  

4    Not  used  

5a  

 

I EC 6041 7-501 7  Earth ;  g round  

5b  

 

I EC 6041 7-501 8  
Functional  earth ing ;  fu nctional  

g round ing  (US)  
a
 

6  

 

I EC  6041 7-501 9  
Protecti ve  earth ;   
protecti ve  ground  

7  

 

I EC  6041 7-5020  Frame  or chassis  

8    Not  used  

9    Not  used  

1 0    Not  used  

1 1  

 

I EC  6041 7-51 72  
Protecti ve  cl ass  I I  equ ipment  

(Doubl e  or re i n forced  i nsu lati on )  

1 2  

 

I EC  6041 7-5036  Dangerous  vol tage  

1 3    Not  used  

1 4  

 

I SO  7000-0434B  
Cauti on ,  refer to  accompanying  

documents.  

1 5  

 

I SO  7000-1 641  
Operator's  manual ;   

operati ng  i nstructions  

a   There  may be  national  d i fferences  concern i ng  the  use  of th i s  symbol .  

 

Copyright International  Electrotechnical  Commission  



I EC 62052-31 :201 5  © I EC 201 5  – 43  – 

When  i nstructing  the  person(s)  concerned  as  to:  

•  what to  avoid :  the  word ing  shou ld  include  “no” ,  “do  not” ,  or “proh ibi ted ” ;  

•  what to  do :  the  word ing  shou ld  i nclude  “shal l ” ,  or “must” ;  

•  the nature of the  hazard:  the  word ing  shou ld  include  “caution” ,  “warn ing” ,  or “danger” ,  as  
appropriate;  

•  the nature  of safe  conditions :  the  word ing  shou ld  i nclude  the  noun  appropriate  to  the  
safety device.  

Safety s igns  shal l  comply wi th  I SO  3864-1 .  

The  s i gnal  words  ind icated  hereinafter shal l  be  used  and  the  fo l lowing  h ierarchy respected :  

•  DANGER to  cal l  atten tion  to  a  h igh  risk,  for example:  “H igh  vol tage”;  

•  WARNING  to  cal l  attention  to  a  med ium  risk,  for example:  “Th is  surface  can  be  hot” ;  

•  CAUTION  to  ca l l  a ttention  to  a  l ow risk,  for example;  “Some of the  tests  speci fied  i n  th is  
standard  i nvolve  the  use  of processes  imposing  ri sks  on  persons  concerned . ”  

Danger,  warn ing  and  caution  markings  on  the  metering  equ ipment shal l  be  prefixed  wi th  the  
word  “DANGER”,  “WARNING”,  or “CAUTION”  as  appropriate  i n  l etters  not l ess  than  3 , 2  mm  
h igh .  The  remain ing  l etters  of such  markings  shal l  be  not  l ess  than  1 , 6  mm  h igh .  

Conformity is checked by inspection.  

5.2.2  Durabi l i ty of markings  

When  feasib le,  p lacement of the  label  shou ld  provide  protection  from  foreseeable  damage,  
fad ing ,  or visual  obstruction  caused  by abras ion ,  u l traviolet l i ght,  or substances  such  as  
l ubricants,  chem icals  and  d i rt.  

An  adhes ive  that i s  permanent shal l  be  used  to  secure  adhesive  labels .  

Conformity is checked by performing the following test for durability of markings on the 
outside of the equipment.  The markings are rubbed by hand,  without undue pressure,  for 30 s 
with a  cloth soaked with  each  cleaning agent recommended by the manufacturer and with  
70 %  isopropyl alcohol.  

After the above treatment the markings shall be  clearly legible and adhesive labels shall not 
have worked loose or become curled at the edges.  

5.3  In formation  for selection  

5.3. 1  General  

Metering  equ ipment shal l  be  provided  wi th  i n formation  relati ng  to  i ts  function ,  e lectrical  
characteristics  and  i n tended  envi ronment,  so  that i ts  fi tness  for purpose  can  be  determ ined .  
Th is  i n formation  i ncludes,  bu t i s  not l im i ted  to  the  i n formation  speci fied  i n  5. 3. 2  to  5 . 3 . 5  that  
fol l ow here.  

5.3.2  General  information  

•  manufacturer's  name or trade  mark;  

•  des ignation  of function  and  type.  Designation  of the  function  shal l  be  preferabl y i n  l ocal  
l anguage;  

NOTE  1  Examples  for function  are  “kWh  meter” ,  “Smart  meter” ,  “Time  swi tch ” ,  “Ripple  con trol  recei ver” .  

•  space  for approval  mark;  
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•  seria l  number.  The  seria l  number shal l  un iquel y i denti fy the  metering  equ ipment.  I f i t  i s  
l ocated  on  a  removable  cover,  the  number shal l  a lso  be  marked  on  the  base  of the  
metering  equ ipment or s tored  in  i ts  non-volati le  memory and  d isplayed  on  i ts  e l ectron ic  
d isplay;  

NOTE  2  Metering  equ ipment often  carry add i ti onal  i den ti fi ers,  l i ke  bar codes,  l ocation  i den ti fi ers ,  etc.  

•  protecti ve  class;  

•  rated  impu lse  vol tage;  

•  u ti l i zation  category (UC),  for d i rect connected  meters  on l y;  

•  environmental  cond i tions  for s torage;  

•  environmental  cond i tions ,  operation :  the  cond i ti ons  under wh ich  the  metering  equ ipment i s  
des igned  to  be  used .  Th is  shal l  i denti fy:  

– mechan ical  cond i tions  (vibration ,  shock);  

– cl imatic cond i tions  ( indoor /  ou tdoor,  temperature,  hum id i ty,  a l ti tude,  pol l u tion ,  u l tra-
violet etc. ) ;   

–  a l ti tude  where  re levant;  

– l ocation  – d ry or wet – where  re levant;  

•  I P  rating .  See  a lso  5 . 4. 3  and  Clause  1 1 ;  

•  reference  to  the  re levant product standard(s);  

•  reference  to  i nstructions  for insta l lation  ( IM) ,  operation  (UM)  and  main tenance  (MM).  

5.3.3  In formation  related  to  meters  /  metering  elements  

•  reference  vol tage(s)  and  vol tage  range(s)  as  speci fied  i n  the  re levant product standards;  

•  reference  current  and  curren t range  as  speci fi ed  i n  the  relevan t product s tandards.  

5.3.4  In formation  related  to  stand-alone tari ff-and  load  control  equ ipment 

•  suppl y vol tage  reference  vol tage(s)  and  vol tage  range(s)  as  speci fied  i n  the  re levant 
product standards.  

5.3.5  In formation  related  to  supply control  and  load  control  switches  

For suppl y con trol  swi tches  (SCSs)  the  fo l l owing  i n formation  shal l  be  provided :  

•  the  rated  operating  vol tage:  Ue  i f d i fferen t from  the  reference  vol tage  of the  meter;  

For l oad  con trol  swi tches  (LCSs)  the  fol lowing  i n formation  shal l  be  provided :  

•  the  rated  operati ng  vol tage  Ue  i f d i fferent from  the  reference vol tage  of metering  
equ ipment;  

•  the  rated  operati ng  curren t Ie .  The  marking  shal l  be  provided  at or near the  l oad  s i de  

term inal  of the  ci rcu i t swi tched .  I f the  l oad  swi tch  has  i ndependent term inals,  the  marking  
shal l  appear i n  square  brackets;  

•  the  maximum  permanent total  current of the  l oad  control  swi tches  at  the  maximum  
operati ng  temperature:  Itot.  

See  a lso  6 . 9 .8. 4  and  6 . 9. 8. 5.  

5.4  Information  for instal lation  and  commissioning  

5.4. 1  General  

Safe  and  rel i able  i nsta l l ation  is  the  responsibi l i ty of the  i nstal l er.  The  manufacturer of 
metering  equ ipment shal l  provide  i n formation  to  support th is  task.  Th is  i n formation  shal l  be  
unambiguous,  and  may be  i n  d iagrammatic  form .  
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S ince  any e lectrical  equ ipment can  be  i ns tal led  or operated  i n  such  a  manner that hazardous  
cond i ti ons  can  occur,  compl iance  wi th  the  requ irements  of th is  s tandard  does  not  by i tsel f 
assure  a  safe  i nstal lation .  However,  when  equ ipment complying  wi th  those  requ irements  i s  
properl y selected  and  correctl y i nsta l led ,  commissioned  and  used ,  the  hazards  wi l l  be  
m in im ized .  

5.4.2  Handl ing  and  mounting  

I n  order to  preven t i n j ury or damage,  the  i nsta l l ation  documents  shal l  i ncl ude  warn ings  of any 
hazards  wh ich  can  be  experienced  during  insta l l ation .  Where  necessary,  i nstructions  shal l  be  
provided  for:  

•  packing  and  unpacking ;  

•  moving ;  

•  l i fting ;  

•  s trength  and  rig i d i ty of moun ting  surface;  

•  fasten ing ;  

•  provis ion  of adequate  access  for operation ,  ad justment and  main tenance.  

Optional l y,  hand l ing  and  mounting  i nstructions  can  be  provided  on  the  packag ing .  

Conformity is checked by inspection.  

5.4.3  Enclosure  

I n formation  shal l  be  provided  on  whether the  metering  equ ipment i s  i n tended  for i ndoor or 
ou tdoor use.  

I f metering  equ ipment i s  designed  for use  in  an  enclosure  l i ke  a  meter cabinet,  th is  shal l  be  
stated .  

When  metering  equ ipment surfaces  at temperatu res  exceed ing  90  
o
C are  close  to  mounting  

surfaces,  the  instal lation  manual  shal l  con tain  a  warn ing  to  consider the  combustib i l i ty of the  
mounting  surface.  

I n  normal  operation ,  such  cond i tion  may occur i f metering  equ ipment i s  used  under extremely 
hot cl imatic cond i tions.  

Conformity is checked by inspection.  

5.4.4  Connection  

5.4.4.1  General  

I n formation  shal l  be  provided  to  enable  the  i nstal l er to  make safe  e lectrical  connections  to  the  
metering  equ ipment.  Th is  shal l  i ncl ude  i n formation  for protection  against  hazards  (for 
example,  e l ectric shock or avai lab i l i ty of energy)  that may be  encountered  during  i nstal l ation .  

5.4.4.2  Connection  d iagrams  

I f necessary for safety,  the  connection  d iagram  shal l  show where  the  suppl y control  and  l oad  
con trol  swi tches  and  the  i n ternal  power suppl y are  connected .  

Where  there  i s  i nsufficien t space,  symbol  1 5  of Table  3  may be  used .  

Conformity is checked by inspection.  
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5.4.4.3  Mains  terminals  

Mains  term inals  comprise  the  term inals  of the  curren t and  vol tage  ci rcu i ts  of the  meter and  
the  term inals  of the  supply and /or l oad  con trol  swi tches.  

For each  mains  term inal ,  the  maximum  rating  of the  term inal  at  wh ich  i t  has  been  designed  to  
operate  wh i l e  main tain ing  safety shal l  be  g i ven .  

Where  term inals  have  the  same rati ng  the  marking  does  not have  to  be  repeated .  

Term inals  rated  at the  maximum  curren t of the  meter do  not have  to  be  marked .  

5.4.4.4  Auxi l iary terminals  

Term inals  and  connectors  of auxi l i ary ci rcu i ts  sha l l  be  read i l y i den ti fiab le  by the  equ ipment 
markings.  I nd ividual  term inals  wi th in  a  connector shal l  be  unambiguous l y i den ti fi able.  

The  fo l l owing  in formation  shal l  be  provided  in  the  documentation  as  appl icable:  

•  the  function(s) :  e. g .  pu lse  i npu t/ou tpu t,  con trol  i npu t/output;  

NOTE  Some I /O  l i nes  have  a  programmable  function .  

•  the  ki nd  of the  ci rcu i t(s) ,  e. g .  optocoupler,  re lay,  sol i d  state  re lay;  

•  kind  of vol tage  (a. c.  or d . c. ) ,  nom inal ,  m in imum  and  maximum  vol tages.  I f the  con trol  
vol tage  of (a)  control  i npu t(s)  or ou tpu t(s)  i s  d i fferent from  the  reference vol tage  of the  
metering  equ ipment,  th is  shal l  be  speci fi ed  on  the  name-plate  or on  a  separate  l abel ;  

•  nom inal ,  m in imum,  continuous  and  short time maximum  current  as  appl icable ;  

•  the  burden ;  

•  nom inal  and  maximum  frequency as  appl icable;  

•  i nsu lation  from  other ci rcu i ts ,  i nsu lation  vol tage,  any other re levant in formation  for testi ng ;  

•  i n  the  case  of inputs,  i n formation  on  clamping  of overvol tages;  

•  i n  the  case  of ou tpu t re lays:  

– type  of the  contact(s) :  normal l y open ,  normal l y closed ,  changeover;  

– con tact impedance;  

– wi thstand  vol tage  across  open  contacts ;  

– du ty cycle;  

– number of operating  cycles;  

•  any other safety related  i n formation .  

Conformity is checked by inspection.  

5.4.4.5  Connecting  cables  

NOTE  General l y,  national  regu lati ons  are  i n  p l ace  concern ing  e l ectri cal  i nstal l ati ons.  These  regu lati ons,  among  
others,  speci fy the  type  and  s i ze  of the  connection  cabl es  to  be  used .  

Metering  equ ipment shal l  be  su i tabl y marked  to  warn  the  i nsta l ler to  consu l t the  l ocal  
regu lations  and  the  instal lation  manual  before  i nstal l ation .  The  marking  shal l  be  ad j acen t to  
the  term inals  and  vis ib le  both  before  and  du ring  connection .  The  symbol  1 5  of Table  3  i s  an  
acceptable  marking .  

The  i nsta l l ation  manual  shal l  con tain  recommendations  for the  type,  s i ze,  vo l tage  and  
temperature  rati ng  of connecting  cables  to  be  used  for each  term inal ,  i ncl ud ing  the  protecti ve  
earth  term inal  i f present.  For the  current term inals,  the  m in imum  size  of the  connecting  cables  
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wh ich  can  be  safel y accommodated  shal l  a lso  be  speci fied .  Recommended  cable  term inations  
and  ti gh ten ing  torque  va lues  shal l  be  a lso  speci fied  where  appl icable.  

Conformity is checked by inspection.  

5.4.4.6  Isolation  from  the  supply 

Recommendations  shal l  be  provided  on  how suppl y to  the  metering  equ ipment can  be  isolated  
before  insta l l ation  and  removal .  

I f i t  i s  poss ible  to  i nsta l l  the  meter wi thout i solating  the  suppl y,  i . e .  on  l i ve  network,  then  
appropriate  instructions  and  safety warn ings  shal l  be  provided .  

Speci fic aspects  and  safety hazards  re lated  to  external  vol tage  and  cu rrent transformers,  
auxi l i ary suppl ies  and  l ocal  generation  shal l  be  covered .  

Conformity is checked by inspection.  

5.4.5  Protection  

5.4.5.1  Protective  class  and  earth ing  

Equ ipment of protecti ve  class  I I  – fu l l y protected  by double  i nsu lation  or re inforced  i nsu lation  
– shal l  be  marked  wi th  symbol  1 1  of Table  3.  Equ ipment wh ich  is  on l y partia l l y protected  by 
double  i nsu lation  or re in forced  i nsu lation  shal l  not  be  marked  wi th  symbol  1 1 .  

Where  equ ipment of protecti ve  class  I I  has  provis ion  for the  connection  of an  earth ing  
conductor for functional  reasons,  i t  shal l  be  marked  wi th  symbol  5b)  of Table  3.  

For metering  equ ipment of protecti ve  class  I ,  the  protecti ve  conductor term inal  shal l  be  
marked  wi th  the  symbol  6  of Table  3.  The  symbol  shal l  be  p laced  on  the  term inal  or close  to  
i t.  

The  i nsta l l ation  manual  shal l  i nclude  a  s tatement that the  protecti ve  earth  connector shal l  be  
connected  fi rst and  that i t  sha l l  not be  removed  unti l  suppl y to  the  meter i s  fu l l y i so lated .  

Conformity is checked by inspection.  

5.4.5.2  External  protection  devices  

NOTE  1  General l y,  there  exi st  national  regu lati ons  covering  the  protection  of the  e l ectri cal  i nstal l ati on .  These  
regu lati ons,  among  others,  speci fy the  ki nd ,  rati ng  and  characteri sti cs  of external  protection  devices,  for example  
ci rcu i t  breakers,  fuses,  fuse  cu tou ts .  Thei r selection  depends  on  the  l ocation  where  the  metering  equ ipment  i s  
i nstal l ed .  

Metering  equ ipment shal l  be  su i tabl y marked  to  warn  the  i nstal l er to  consu l t  l ocal  regu lations  
and  the  i nstal lation  manual  for the  necessary protection  requ i rements  before  i nsta l l ation .  The  
marking  shal l  be  ad jacent to  the  term inals  and  vis ib le  both  before  and  during  connection  
bes ide  the  term inals .  Symbol  1 5  of Table  3  i s  an  acceptable  marking .  

The  i nstal l ation  manual  sha l l  contain  recommendations  for the  suppl y s ide  external  protection  
devices  to  be  used .  I n  the  case  of vo l tage  transformer connected  meters ,  th is  sha l l  i nclude  
recommendations  for protecting  the  vol tage  ci rcu i t.  

NOTE  2  When  l ocal  generati on  i s  present,  “suppl y s i de  protection ”  compri ses  both  protection  from  supply from  
the  d i stri bu ti on  network and  protection  from  supply from  l ocal  generati on .  

The instal lation  manual  shal l  a lso  conta in  a  s tatement that the  i nstal ler i s  responsib le  for co-
ord inati ng  the  rating  and  the  characteristics  of the  supply s ide  overcurren t protection  devices  
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wi th  the  maximum  current rating  and ,  i n  the  case  of d i rect  connected  meters,  wi th  the  UC  
rati ng  of the  metering  equ ipment.  See  a lso  6. 9. 8. 3.  

Conformity is checked by inspection.  

5.4.6  Auxi l iary power supply 

I f an  auxi l i ary suppl y i nput  i s  present,  the  fo l l owing  i n formation  shal l  be  provided :  

•  the  ki nd  of auxi l iary suppl y vol tage  (a. c.  and /or d . c. ) ;  

•  the  rated  value(s);  

•  the  current  i n  A and  the  power consumption  i n  VA under worst case  cond i ti ons.  

5.4.7  Supply for external  devices  

I f the  metering  equ ipment provides  a  suppl y for external  devices,  e. g .  commun ication  
modu les,  then  the  fo l lowing  in formation  shal l  be  provided :  

•  nom inal  vo l tage  and  operati ng  vol tage  range;  

•  maximum  load ;  

•  kind  of and  rating  of protection ,  when  avai l able,  e . g .  resettable  fuse;  

•  polari ty,  when  re levan t.  

5.4.8  Batteries  

NOTE  Th is  subclause  i s  based  on  I EC 60255-27: 201 3,  9 . 1 . 8 . 1 .  

I f the  equ ipment has  replaceable  batteries  and  by open ing  the  battery compartmen t a  hazard  
appears  or i f the  replacement of the  batteries  by an  i ncorrect type  of battery cou ld  resu l t  i n  an  
explosion  (for example,  i n  the  case  of certa in  types  of L i th ium  batteries)  then :  

•  i f a  user can  access  the  battery,  there  shal l  be  a  marking  close  to  the  battery or a  
statement i n  the  instruction  manual ,  user manual  and  maintenance  manual ;   

•  i f the  battery i s  e lsewhere  i n  the  equ ipment,  marking  is  requ i red ;  th is  shal l  be  cl ose  to  the  
battery or i n  a  s tatement i ncluded  i n  the  main tenance  manual .  

The  marking  or statement shal l  be  s im i lar to  the  fo l lowing .  

 

CAUTION  – Risk of fi re  i f battery i s  replaced  wi th  i ncorrect type  or polari ty.   
D ispose  of used  batteries  accord ing  to  i nstructions.  

I t  i s  perm issib le,  where  space is  l im i ted  on  the  equ ipment to  use  the  warn ing  mark,  see   
Table  3  symbol  1 4  .  

The  polari ty of the  battery shal l  be  marked  on  the  equ ipment un less  i t  i s  not possib le  to  insert 
the  battery wi th  i ncorrect polari ty.  

Conformity is checked by inspection.  

5.4.9  Sel f-consumption  

For the  vol tage  ci rcu i ts  of meters,  for stand -alone  tari ff and  l oad  control  equ ipment and  for 
auxi l i ary ci rcu i ts  the  fol l owing  i n formation  shal l  be  provided  i n  the  i nstruction  and  maintenance 
manuals :  

•  the  maximum  power consumption  i n  watts  (active  power)  or vol t-amperes  (apparent  
power),  or the  maximum  rated  input curren t,  wi th  a l l  accessories  or p lug- i n  modu les  
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connected .  I f the  equ ipment can  be  used  on  more  than  one  vol tage  range,  separate  values  
shal l  be  speci fied  for each  vol tage  range  un less  the  maximum  and  m in imum  va lues  do  not 
d i ffer by more  than  20  %  of the  mean  va lue.  The  stated  value  shal l  not be  less  than  90  %  
of the  maximum  value.  

For the  curren t ci rcu i ts  of meters :  

•  the  burden  i n  VA for each  current ci rcu i t  of the  metering  equ ipment,  measured  at the  rated  
operati ng  curren t of that ci rcu i t.  

Conformity is checked by inspection.  

5.4. 1 0  Commission ing  

NOTE  1  Th i s  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  5 . 4 . 6.  

Aspects  resu l ti ng  from  in tegration  i n to  systems  or effects  resu l ti ng  from  specia l  ambien t or 
appl ication  cond i ti ons  may be  addressed  to  the  user and /or the  i nstal l er,  i f cl earl y described  i n  
the  i nstruction  manual  or i n  specia l  safety i nstructions.  

NOTE  2  The  fo l l owing  paragraph  i s  based  on  I EC 60364-1 : 2005,  1 31 . 7.  

I n  particu lar,  a  statement shal l  be  i ncluded  to  the  effect that where  danger or damage is  
expected  to  arise  due  to  an  i n terruption  of supply,  su i table  provis ions  shal l  be  made  i n  the  
i nsta l l ation  or i nsta l l ed  equ ipment.  

I f comm ission ing  tests  are  necessary to  ensure  the  e lectrical  and  thermal  safety of metering  
equ ipment,  i n formation  to  support these  tests  shal l  be  provided .  

Commission ing  i n formation  shal l  i nclude  references  to  hazards  that  m ight be  encoun tered .  

Conformity is checked by inspection of the documentation.  

5.5  Information  for use  

5.5. 1  General  

The user manual  shal l  be  wri tten  i n  a  language that can  be  easi l y understood  by the  in tended  
readersh ip  and  i t  sha l l  i nclude  a l l  i n formation  regard ing  the  safe  operation  of the  metering  
equ ipment.  

Al l  safety marking  shal l  be  cl earl y explained .  The  user manual  shal l  a lso  i nd icate  any 
hazards,  wh ich  can  resu l t  from  reasonabl y foreseeable  m isuse  of the  metering  equ ipment.  

5.5.2  Display,  push  buttons  and  other controls  

The user manual  sha l l  provide  a  detai l ed  description  of a l l  i tems  that can  be  d isp layed  by the 
metering  equ ipment.  Al l  push  bu ttons  and  any other control  devices  shal l  be  i den ti fied  and  
thei r function  described .  

5.5.3  Switches  

The posi tion  (Connected  / ON  – D isconnected  /  OFF  – Ready for reconnection  as  appl icable)  
of any swi tch(es)  sha l l  be  unambiguous l y and  clearl y ind icated ,  thei r operation  and  any 
re lated  hazards  shal l  be  expla ined  i n  the  user manual .  

I n  particu lar,  there  shal l  be  a  warn ing  mark ad j acent to  the  swi tch(es)  and  an  explanation  
wi th in  the  user manual  that the  open  posi ti on  of the  suppl y or l oad  control  swi tch  does  not  
provide  i so lation  from  the  mains  network.  Symbol  1 4  of Table  3  i s  a  su i table  marking .  
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5.5.4  Connection  to  user’s  equ ipment  

Where i t  i s  possib le  for the  user to  connect any equ ipment to  the  meter,  the  necessary 
connection  d iagrams,  the  i den ti fication ,  marking  and  description  of the  connectors  as  wel l  as  
the  description  of the  necessary operations  shal l  be  provided .  

Where  any hazards  exist in  the  process  of connecting  an  external  device,  su i table  marking  
shal l  be  provided  on  the  meter.  

5.5.5  External  protection  devices  

I f external  protection  devices  such  as  fuses  and  ci rcu i t breakers  may be  operated  by the  user,  
then  any safety hazards  re lated  to  thei r operation  shal l  be  expla ined  in  the  user manual  of the  
metering  equ ipment.  

5.5.6  Cleaning  

The instruction ,  user and  maintenance  manuals  shal l  provide  i n formation  for cl ean ing ,  
i nclud ing  the  clean ing  agen ts  that may be  used .  

5.6  In formation  for maintenance  

NOTE  Th is  subclause  i s  based  on  I EC 62477-1 : 201 2,  6 . 5. 1  

Safety i n formation  shal l  be  provided  in  the  main tenance manuals  includ ing  – as  appl icable  – 
the  fol l owing :  

•  preventive  main tenance  procedures  and  schedu les;  

•  safety precautions  during  main tenance;  

•  l ocation  of l i ve  parts  that  can  become access ible  during  main tenance (for example,  when  
covers  are  removed);  

•  ad j ustment procedures;  

•  sub-assembly and  component repai r and  replacement procedures;  

•  i n formation  on  safe  d isposal  of the  equ ipment and  any replaceable  parts;  

•  veri fication  of the  safe  s tate  of the  equ ipment after repai r;  

•  any other re levant  i n formation .  

These  may best be  presented  as  d iagrams.  

A l i s t of special  tools  shou ld  be  provided ,  when  appropriate.  

6 Protection  against electrical  shock 

6.1  General  requ irements  

NOTE  1  Th i s  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 1 . 1  and  I EC 60255-27: 201 3,  5 . 1 .  

Metering  equ ipment shal l  be  des igned  and  constructed  to  ensure  personal  safety against 
e lectric shock.  

Accessib le  parts  (see  6. 2)  shal l  not be  hazardous  l i ve  (see  6 . 3).  Th is  requ irement a lso  appl i es  
to  parts  that  can  be  accessed  after removing  a  cover,  open ing  a  door etc.  wi thout using  a  tool .  

NOTE  2  Access ibi l i ty of parts  i s  to  be  understood  from  the  poin t  of vi ew of the  user.  See  a l so  1 . 1 .  

Protection  against e l ectri c shock shal l  be  main tained  i n  normal  cond i tion ,  see  6 . 4  ,  and  s i ng le  
fau l t  cond i ti on ,  see  6 . 5 .  
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Any conductive  part that i s  not separated  from  the  hazardous  l i ve  parts  by at least basic  
i nsu lation  shal l  be  considered  to  be  l i ve  part.  

A metal l ic  accessible  part i s  considered  to  be  conductive  i f i ts  surface  is  bare  or i s  covered  by 
an  i nsu lati ng  l ayer wh ich  does  not comply wi th  the  requ i rements  of basic  i nsu lation .  See  
6. 9. 2 .  

Unearthed  access ib le  conductive  parts  wh ich  may become hazardous  l i ve  under a  s i ng le  fau l t  
cond i ti on  shal l  be  separated  from  hazardous  l i ve  parts  by double  insu lation  or rein forced  
i nsu lation  or be  connected  to  the  protecti ve  conductor  or meet the  requ irements  of 6. 2  to  6. 6.  

Conformity is checked by the determination of accessible parts as specified in  6. 2,  and the  
measurements of 6. 3 to establish that the levels of 6. 3. 2 and 6. 3. 3 are not exceeded,  followed 
by the  tests of 6. 4 to 6. 10.  

6.2  Determination  of accessible  parts  

6.2. 1  General  

NOTE  1  Subclause  6 . 2  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 2 . 1  and  I EC 60255-27: 201 3   5 . 1 . 5 . 1 .   

NOTE  2  Th i s  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 2 . 1  (wi th  the  note  mod i fi ed ).  

Unless obvious,  determination of whether a  part is accessible is made as specified below in 
6. 2. 2 to 6. 2. 4 in  all positions of normal use.  Test fingers and pins are applied without force 
unless a  force is specified.  Parts are considered to be accessible if they can be touched with  
any part of a  test finger or test pin.  

NOTE  3  E lectri ci ty  meteri ng  equ i pment i n  normal  use  do  not  requ i re  any actions  that  i ncrease  the  accessibi l i ty of 
parts .  Al l  service-related  acti ons  that  eventual l y i ncrease  the  accessibi l i ty of parts  (e. g .  battery repl acement,  
cal i bration ,  re-seal i ng ,  etc. )  are  performed  by ski l l ed  personnel .  

Rack-mounted and panel-mounted equipment is installed as specified in  the  manufacturer's 
instructions before making the examinations of 6. 2. 2 to 6. 2. 4.  For such equipment,  the 
operator is assumed to be in  front of the panel.  

6.2.2  Examination  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 2 . 2 ,  except  that  references  are  made  to  I EC 61 032: 1 997.  

The jointed test finger (test probe B) ,  specified in  IEC 61032:1997 is applied in  every possible  
position.  If a  part could become accessible by applying a  force,  the rigid test finger (test probe 
11 ) ,  specified in  IEC 61032:1997 is applied with a  force of 10 N.  The force is exerted by the  
tip of the test finger so as to avoid wedge and lever action.  The test is applied to all outer 
surfaces,  including the bottom.  However,  on equipment accepting plug-in modules the tip of 
the jointed test finger is inserted only to a  depth of 180 mm from the opening in  the 
equipment.  

The test finger is likewise applied to all openings in  the enclosure,  including holes.  In  these 
cases,  the accessible parts of the enclosure are considered to include any part of the test 
finger,  which can  be inserted into the  hole or terminal (see Figure 1 ) .  

  

Copyright International  Electrotechnical  Commission  



 – 52  – I EC 62052-31 :201 5  © I EC 201 5  

 

 

D 
E 

A B 

IEC 

C 

 

Key 

A I ns ide  of the  equ ipment  

B  Ou ts ide  of the  equ ipment  

C   Hazardous  l i ve  part  

D  Tip  of test  fi nger i s  considered  to  be  access ible  

E  Test fi nger 

Figure 1  – Measurements  through  open ings  in  enclosures  

6.2.3  Open ings  above parts  that are  hazardous  l ive  

NOTE  1  Th i s  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 2 . 3 .  

A metal test pin 100 mm long and 4 mm in  diameter rod is inserted into any openings above 
parts which are hazardous live.  The test pin is suspended freely and allowed to penetrate up 
to 100 mm.  

The additional safety measures of 6. 5. 1  for protection in  single  fault condition  are not required 
solely because a  part is accessible  only by this test.  

NOTE  2  Th i s  exception  i s  perm i tted  because  the  i nserti on  of an  obj ect  s im i l ar to  th i s  test  p i n  i s  considered  to  be  a  
s i ng le  fau l t  cond i ti on  and  one  means  of protecti on  i s  su ffi ci en t.  

This test is not applied to terminals.  

6.2.4  Open ings  for pre-set  controls  

NOTE  Th is  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 2 . 4 .  

A metal test rod of 100 mm long and 3 mm in  diameter is inserted through holes intended to 
give access to pre-set controls which require the use of a  screwdriver or other tool,  or to  
openings for payment meter physical token acceptors.  The test pin is applied in  every 
possible direction through the hole.  Penetration shall not exceed three times the distance 
from the enclosure surface to the surface of the control or 100 mm,  whichever is smaller.  

Copyright International  Electrotechnical  Commission  



I EC 62052-31 :201 5  © I EC 201 5  – 53  – 

6.2.5  Wiring  terminals  

NOTE  Th is  subclause  i s  based  on  I EC 60255-27: 201 3,  5. 1 . 5 . 2 . 6.  

Wiring  term inals  covered  by a  term inal  cover,  or i n  a  restricted  access  area  and  that cannot 
be  touched  i n  normal  use  shal l  be  deemed  non-access ib le.  

Ci rcu i ts  i n tended  to  be  connected  to  an  external  access ib le  ci rcu i t  shal l  be  considered  as  
access ib le  conductive  parts.  

Example:  Commun ication  ci rcu i ts .  

6.3  Limit values  for accessible  parts  

6.3. 1  General  

NOTE  Th is  subclause  i s  based  on  I EC 60255-27: 201 3,  5. 1 . 5 . 3. 1 .  

Vol tage  between  an  access ib le  part and  earth  or between  any two  accessible  parts  on  the  
same p iece  of equ ipment (over a  surface  or through  a i r) ,  touch  curren t and  d ischarge  energy 
shal l  not  exceed  the  values  of 6. 3. 2  i n  normal  cond i ti on  nor of 6. 3 . 3  i n  s ing le  fau l t  cond i tion .  

6.3.2  Levels  in  normal  condi tion  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 3. 1 .  

Vol tages  above  the  l evels  of a)  are  deemed  to  be  hazardous  l i ve  i f any of the  l evels  of b)  or c)  
are  exceeded  at the  same time.  

a)  the  a. c.  vol tage  l evels  are  33  V r.m .s. ,  46, 7  V peak and  the  d . c.  vol tage  l evel  i s  70  V.  For 
equ ipment in tended  for u se  i n  wet l ocations,  the  a . c.  vo l tage  l evels  are  1 6  V r.m .s. ,  22 , 6  V 
peak and  the  d . c.  vol tage  l evel  i s  35  V.  

b)  the  current  l evels  are:  

1 )  0 , 5  mA r.m .s.  for s i nusoida l  waveforms,  0 , 7  mA peak for non-s inusoidal  waveform  or 
m ixed  frequencies,  or 2  mA d . c. ,  when  measured  wi th  the  measuring  ci rcu i t  of  
F i gu re  A. 1 .  I f the  frequency does  not exceed  1 00  Hz,  the  measuring  ci rcu i t of  
F i gu re  A. 2  can  be  used .  The  measuring  ci rcu i t of F igure  A. 4  is  used  for equ ipment 
i n tended  for use  i n  wet  l ocations.  

2)  70  mA r.m . s.  when  measured  wi th  the  measuring  ci rcu i t of F i gure  A. 3.  Th is  re lates  to  
poss ib le  burns  at h igher frequencies.  

c)  the  l evels  of capaci tive  charge  or energy are:  

1 )  45  µC charge  for vol tages  up  to  1 5  000  V peak or d . c.  L ine  A of F igure  3  shows the  

capaci tance  versus  vol tage  where  the  charge  is  45  µC.  

2)  350  mJ  stored  energy for vol tages  above 1 5  000  V peak or d . c.  

6.3.3  Levels  in  single  fau l t  condi tion  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 3. 2 .  

Vol tages  above  the  l im i ts  of a)  are  deemed  to  be  hazardous  l i ve  i f any of the  va lues  of b)  or c)  
are  exceeded  at the  same time.  

a)  the  a. c.  vol tage  l evels  are  55  V r.m . s. ,  78  V peak and  the  d . c.  vol tage  l evel  i s  1 40  V d . c.  
For equ ipment i n tended  for use  i n  wet l ocations,  the  a . c.  vol tage  l evels  are  33  V r.m .s. ,  
46, 7  V peak and  the  d . c.  vo l tage  l evel  i s  70  V.  For vol tages  of short d uration ,  the  duration  

versus  vol tage  l evels  are  those  of F igure  2 ,  measured  across  a  50  kΩ  res i stor;  

b)  the  current l evels  are:  

1 )  3 , 5  mA r.m .s.  for s i nusoidal  waveforms,  5  mA peak for non-s inusoidal  waveforms or 
m ixed  frequencies,  or 1 5  mA d . c. ,  when  measured  wi th  the  measuring  ci rcu i t  of  
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F igu re  A. 1 .  I f the  frequency does  not exceed  1 00  Hz,  the  measuring  ci rcu i t of  
F i gu re  A.2  can  be  used .  The  measuring  ci rcu i t  of F igure  A. 4  i s  used  for equ ipment  
i n tended  for use  i n  wet locations;  

2)  500  mA r.m . s.  when  measured  wi th  the  measuring  ci rcu i t of F i gure  A.3 .  Th is  relates  to  
poss ib le  burns  at h igher frequencies.  

c)  the  capaci tance  l evel  i s  l i ne  B  of F igure  3 .  

 

Key 

A  a . c.  vol tage  l eve l  i n  wet  l ocati ons    C d . c.  vol tage  l evel  i n  wet  l ocations  

B   a . c.  vol tage  l eve l  i n  d ry l ocations    D  d . c.  vol tage  l evel  i n  d ry l ocations  

Figure 2  – Maximum  duration  of short-term  accessible  vol tages   
in  sing le  fau l t  cond i tion  (see 6.3.3  a) )  
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A  Normal  cond i ti on  

B   S i ng le  fau l t  cond i ti on  

V Vol tage  

C  Capaci tance  

Figure 3  – Capacitance  level  versus  vol tage in  normal  cond ition  and  
single  fau l t  cond ition  (see  6.3.2  c)  and  6.3.3  c) )  
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6.4  Primary means  of protection  (protection  against d i rect  contact)  

6.4. 1  General  

NOTE  1  Subclause  6. 4  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 4  (Primary means  of protecti on)  and  on  I EC 60255-
27: 201 3,  5. 1 . 2 .  

NOTE  2  The  fol l owi ng  reproduces  I EC 61 01 0-1 : 201 0,  6 . 4 . 1 ,  except that  the  term  “case”  i s  used  i nstead  of 
enclosu res  and  protecti ve  barri ers .  

Accessible  parts  shal l  be  prevented  from  becom ing  hazardous  l i ve  by one  or more  of the  
fol l owing  means:  

a)  the  equ ipment case,  see  6. 4. 2 ;  

b)  bas ic  insu lation ,  see  6. 4. 3;  or 

c)  impedance,  see  6 . 4 . 4.  

Conformity is checked by inspection and as specified in  6. 4. 2 to 6. 4. 4.  

6.4.2  Equ ipment case  

NOTE  Th is  subclause  i s  based  on  I EC 62052-1 1 : 2003,  and  I EC 61 01 0-1 : 201 0,  6 . 4 . 2 .  

The case  of metering  equ ipment shal l  prevent access  to  hazardous  l i ve  parts ,  such  that they 
are  not access ib le  i n  normal  use.  For constructional  requ i rements,  see  6. 9 . 4.  

I f the  case  provides  protection  by i nsu lation ,  then  i t  shal l  meet the  requ i rements  of at l east 
bas ic  i nsu lation .  

I f enclosures  or protecti ve  barriers  provide  protection  by l im i ting  access,  clearances  and  
creepage d istances  between  access ib le  parts  and  hazardous  l i ve  parts  shal l  meet the 
requ i rements  of 6 . 7  and  the  appl icable  requ i rements  for basic i nsu lation .  

Conformity is checked as specified in  6. 7 and 8. 2.  

6.4.3  Basic  insu lation  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 4. 3.  

Clearances ,  creepage  d istances  and  sol i d  i nsu lation  form ing  bas ic  i nsu lation  between  
accessib le  parts  and  hazardous  l i ve  parts  shal l  meet the  requ irements  of 6 . 7 .  

Conformity is checked as specified in  6. 7.  

6.4.4  Impedance  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 4. 4.  

An  impedance  used  for basic protection  shal l  meet a l l  the  fol l owing  requ irements:  

a)  i t  shal l  l im i t  the  curren t or vo l tage  to  not more  than  the  appl icable  level  of 6. 3. 3;  

b)  i t  shal l  be  rated  for the  maximum  working  vol tage  and  for the  amount of power that i t  wi l l  
d issipate;  

c)  cl earance  and  creepage  d istance  between  term inations  of impedances  shal l  meet the  
appl icable  requ i rements  of 6 . 7  for bas ic i nsu lation .  

Conformity is checked by inspection,  by measuring the voltage or current to confirm that they 
do not exceed the levels of 6. 3. 3 and by measuring clearance and creepage distance as 
specified in  6. 7.  
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6.5  Addi tional  means  of protection  in  case  of s ing le  fau l t  cond itions  (protection  
against  ind i rect  contact)  

6.5. 1  General  

NOTE  1  Fau l t  protection  genera l l y  corresponds  to  protection  agai nst  i nd i rect  contact,  main l y  wi th  regard  to  fa i l u re  
of bas ic  i nsu lati on .  

NOTE  2  Th i s  subclause  reproduces  – mutati s  mutand is  – I EC 61 01 0-1 : 201 0,  6 . 5. 1 .  

Accessible  parts  shal l  be  prevented  from  becom ing  hazardous  l i ve  i n  s ing le  fau l t cond i tion .  
The  primary means  of protection  (see  6. 4)  sha l l  be  supplemented  by one  of a) ,  b)  c)  or d ) .  
Al ternative l y one  of the  s ing le  means  of protection  e)  or f)  shal l  be  used .  See  F igure  4.  

a)  protecti ve  bond ing  (see  6 . 5. 2) ;  

b)  supplementary i nsu lation  (see  6 . 5.3);  

c)  au tomatic  d isconnection  of the  suppl y (see  6. 5 .5) ;  

d )  curren t-  or vol tage  l im i ting  device  (see  6 . 5. 6);  

e)  re inforced  i nsu lation  (see  6 . 5 . 3);  

f)  protecti ve  impedance (see  6. 5. 4) .  

Conformity is checked as specified in  6. 5. 2 to 6. 5. 6.  

 

Figure 4 – Acceptable  arrangements  of protection  means  against  electric shock 

6.5.2  Protective  bonding  

6.5.2 .1  General  

NOTE  Th is  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 5. 2 . 1  and  I EC 60255-27: 201 3,  5 . 1 . 6 . 2 .  

Accessible  conductive  parts  shal l  be  bonded  to  the  protecti ve  conductor  term inal  i f they cou ld  
become hazardous  l i ve  i n  case  of a  s i ng le  fau l t  of the  primary means  of protection  speci fi ed  i n  
6. 4.  Al ternativel y,  accessible  conductive  parts  shal l  be  separated  from  parts,  wh ich  are  
hazardous  l i ve ,  by a  conductive  protecti ve  screen  bonded  to  the  protective  conductor  term inal .  

IEC  
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Unearthed  accessib le  conductive  parts  such  as  nameplates,  screws,  suspensions  and  ri vets  
need  not be  bonded  to  the  protective  conductor  term inal  i f they are  separated  from  al l  
hazardous  l i ve  parts  by d ouble  insu lation  or re inforced  i nsu lation .  

Conformity is checked as specified in  6. 5. 2. 2 to 6. 5. 2. 5.  

6.5.2 .2  In tegri ty of protective bonding  

NOTE  1  Th i s  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 5. 2 . 2 .  

The i n tegri ty of protective  bond ing  shal l  be  assured  as  speci fied  below:  

a)  protecti ve  bond ing  shal l  cons ist of d i rectl y connected  structura l  parts  or d iscrete  
conductors,  or both .  I t  shal l  wi thstand  a l l  thermal  and  d ynam ic stresses  to  wh ich  i t  cou ld  
be  subjected  before  the  over-current protecti ve  means  speci fi ed  in  0  d isconnects  the  
equ ipment from  the  supply;  

b)  so ldered  connections  subj ect to  mechan ica l  s tress  shal l  be  mechan ical l y secured  
i ndependentl y from  the  soldering .  Such  connections  shal l  not be  used  for other purposes  
such  as  fixing  constructional  parts;  

c)  screw connections  shal l  be  secured  against loosen ing ;  

d )  i f a  part of the  equ ipment i s  removable,  the  protecti ve  bond ing  for the  remainder of the  
equ ipment  shal l  not be  i n terrupted  (except for a  part that a lso  carries  the  mains  i nput 
connection  to  the  whole  equ ipment) ;  

e)  un less  they are  speci fi cal l y designed  for el ectrica l  i n ter-connection  and  meet the  
requ irements  of 6. 5. 2 .4 ,  movable  conductive  connections,  for example,  h inges,  s l i des,  
etc. ,  shal l  not  be  the  sole  protective  bond ing  path ;  

f)  the  exterior meta l  braid  of cables  shal l  not be  regarded  as  protective  bond ing ,  even  i f 
connected  to  the  protecti ve  conductor term inal ;  

g )  i f power from  the  mains  supply is  passed  through  metering  equ ipment of protective  class  I  
for use  by other equ ipment,  means  shal l  a lso  be  provided  for pass ing  the  protecti ve  
conductor through  the  metering  equ ipment to  protect the  other equ ipment.  The  impedance 
of the  protecti ve  conductor path  through  the  equ ipment shal l  not exceed  the  values  
speci fied  i n  6 . 5. 2 . 4.   

However,  i f metering  equ ipment i s  of protective  class  I I ,  then  any – auxi l i ary – equ ipment 
powered  through  th is  equ ipment shal l  be  a lso  of protecti ve  class  I I .  

NOTE  2  I tem  g )  concerns  on l y auxi l i ary equ i pment to  the  meteri ng  equ i pment.  

h)  protecti ve  conductors  may be  bare  or i nsu lated .  I nsu lation  shal l  be  green-and-yel low,  
except i n  the  fol l owing  cases:  

1 )  for earth ing  braids,  e i ther green-and-yel l ow or colourless-transparen t;  

2)  for i n ternal  protecti ve  conductors,  and  other conductors  connected  to  the  protecti ve  
conductor  term inal  in  assembl ies  such  as  ribbon  cables,  busbars,  flexible  pri n ted  
wiring ,  etc. ,  any colour may be  used  provided  that no  hazard  i s  l ikel y to  arise  from  non-
identi fication  of the  protecti ve  conductor.  

Equ ipment using  protecti ve  bond ing  shal l  be  provided  wi th  a  term inal  that i s  su i table  for 
connection  to  a  protecti ve  conductor and  meets  the  requ i rements  of 6 . 5. 2. 3 .  

Conformity is checked by inspection.  

6.5.2 .3  Protective  conductor terminal  

NOTE  1  Th i s  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 5. 2 . 3  adapted  for meteri ng .  

The protecti ve  conductor  term inal  shal l  meet the  fol lowing  requ i rements:  
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a)  the  contact surfaces  shal l  be  meta l .  Materia ls  of protecti ve  bond ing  systems shal l  be  
chosen  to  m in im ize  e lectro-chem ical  corrosion  between  the  term inal  and  the  protective  
conductor,  or any other metal  in  con tact wi th  them ;  

b)  the  protecti ve  conductor term inal  shou ld ,  i f possib le,  form  part  of the  meter base;  

c)  the  protecti ve  conductor term inal  shou ld  preferabl y be  l ocated  ad jacent to  the  term inal  
b lock in tended  for connecting  the  mains-ci rcu i ts;  

d )  i n  the  case  of d i rect connected  meters ,  the  cu rren t carrying  capaci ty of the  protecti ve  
conductor term inal  shal l  be  at  l east equ ivalen t to  the  maximum  curren t speci fied ;  

e)  i n  the  case  of transformer connected  meters,  the  current carrying  capaci ty of the  
protecti ve  conductor term inal  sha l l  be  at l east equ ivalen t to  2  times  the  maximum  curren t  
speci fied ,  or the  curren t carrying  capaci ty of the  mains  vol tage  term inals,  wh ichever i s  
l arger;  

f)  i n  the  case  of stand-alone  time swi tches  and  ri pple  con trol  receivers,  the  curren t carrying  
capaci ty of the  protective  conductor term inal  sha l l  be  at l east equ ivalent to  the  maximum  
tota l  current speci fi ed ;  

g )  p lug- in  type  protecti ve  conductor term inals  combined  wi th  other term inals  and  i n tended  to  
be  connected  and  d isconnected  wi thout the  use  of a  tool ,  sha l l  be  des igned  so  that the  
protecti ve  conductor connection  makes  fi rst and  breaks  last wi th  respect to  the  other 
connections;  

h )  after i nsta l l ation ,  i t  shal l  not be  poss ib le  to  l oosen  the  protecti ve  earth  term inal  wi thout the  
use  of a  tool ;  

i )  i f the  protecti ve  conductor term inal  i s  a lso  used  for other bond ing  purposes,  the  protecti ve  
conductor shal l  be  appl i ed  fi rst and  secured  i ndependentl y of other connections.  The  
protecti ve  conductor shal l  be  connected  i n  such  a  way that i t  i s  u n l ikel y to  be  removed  
during  servicing  that does  not  requ i re  d isconnection  of the  protecti ve  conductor;  

j )  i t  shal l  be  clearl y i denti fi ed  by the  g raph ica l  symbol  6  of Table  3 ;  

k)  functional  earth  term inals  (for example,  measuring  earth  term inals)  shal l  a l l ow a  
connection  wh ich  i s  i ndependent from  the  connection  of the  protecti ve  conductor;  

Equ ipment may be  equ ipped  wi th  functional  earth  term inals,  i rrespective  of the  protecti ve  
means  taken .  

l )  i f the  protecti ve  conductor term inal  i s  a  b ind ing  screw assembly (see  F igure  5) ,  i t  sha l l  be  
of a  su i table  s i ze  for the  bond  wi re,  bu t wi th  a  thread  s ize  no  smal l er than  4, 0  mm ,  wi th  at  
l east three  tu rns  of the  screw engaged ;  

m )  the  contact pressure  requ ired  for a  bond ing  connection  shal l  not be  capable  of being  
reduced  by deformation  of materia ls  form ing  part of the  connection .  

 

IEC 
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Key:  

A  fi xed  part  

B   washer or cl amping  pl ate  

C   an ti -spread  device  

D   conductor space  

Figure 5  – Examples  of bind ing  screw assembl ies  
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Conformity is checked by inspection.  Conformity for l)  is also checked by the  following test:  

The binding screw assembly is to  be tightened and loosened three times,  together with  the 
least favourable conductor to be secured,  using the tightening torques specified in  Table 4.  All 
parts of the binding screw assembly shall withstand this test without mechanical failure.  

Table  4  – Tighten ing  torque  for b ind ing  screw assembl ies  

Thread  s ize,  mm  4, 0  5, 0  6 , 0  8 , 0  1 0, 0  

Tigh ten ing  torque,  Nm  1 , 2  2 , 0  3 , 0  6 , 0  1 0, 0  

6.5.2 .4  Impedance  of protective  bond ing  of permanently connected  equ ipment 

NOTE  1  The  fo l l owing  text  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 5. 2 . 5  adapted  for meteri ng .  

NOTE  2  Meteri ng  equ ipment wi th i n  the  scope  of th i s  s tandard  are  a lways  permanentl y connected .  

Protective  bond ing  of permanentl y connected  equ ipment shal l  be  of l ow impedance.  

Conformity is checked by applying a  test current for 1  min between the protective conductor 
terminal and each accessible conductive part for which protective bonding is required.  The 
voltage between them shall not exceed 10 V a. c.  r.m. s.  or d. c.  

a)  in  the case of direct connected meters,  the test current shall be  equal to twice the 
maximum current of the meter.  However,  if the equipment 

•  contains overcurrent protection devices for all hazardous live terminals (except the  
neutral)  or is specified by the manufacturer to be installed with external overcurrent 
protection  devices for all hazardous live  terminals (except the neutral) ;  

•  and the wiring on the supply side of the overcurrent protection  devices cannot become 
connected to accessible  conductive parts in  case of a  single fault,  

the test current need not be more than twice the highest rated current of the overcurrent 
protection  devices.  

b)  in  the case of current transformer or voltage and current transformer operated meters,  the 
test current shall be  the greater of:  

•  the value equal to twice the nominal current of the  overcurrent protection in  the voltage 
circuit(s)  or other hazardous live circuits as recommended by the manufacturer;  or 

•  25 A;  

c)  in  the case of tariff and load control the test current shall be equal to  twice the total 
current.  

6.5.2 .5  Transformer protective bonding  screen  

NOTE  1  Th i s  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 5. 2 . 6.  

I f a  transformer i s  fi tted  wi th  a  screen  for protecti ve  bond ing  purposes  that i s  separated  on l y 
by bas ic  i nsu lation  from  a  wind ing  that i s  connected  to  a  hazardous  l i ve  ci rcu i t,  the  screen  
shal l  satisfy the  requ irements  of 6. 5. 2 . 2  a)  and  b) ,  and  be  of l ow impedance.  

Conformity is checked by inspection and the following tests:  

•  a test current specified in  6. 5. 2. 4 is applied for 1  min between the screen and the 
protective conductor terminal.  The voltage between them shall not exceed 10 V a. c.  r.m. s.  
or d. c.  

NOTE  2  A special l y prepared  sample  transformer having  an  extra  l ead -ou t wi re  from  the  free  end  of the  screen  i s  
used  to  ensure  that  the  current  duri ng  the  test  passes  th rough  the  screen .  
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6.5.3  Supplementary  insu lation  and  reinforced  insu lation  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 5. 3.  

Clearances,  creepage  d istances  and  sol i d  i nsu lation  form ing  supplementary  i nsu lation  or 
re inforced  insu lation  shal l  meet the  appl icable  requ irements  of 6. 7.  

Conformity is checked as specified in  6. 7.  

6.5.4  Protective  impedance  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 5. 4.  

A protecti ve  impedance  shal l  l im i t the  current or vol tage  to  the  levels  of 6. 3 . 2  in  normal  
cond i ti on  and  6 . 3 . 3  i n  s i ng le  fau l t  cond i ti on .  

I nsu lation  between  the  term inations  of the  protective  impedance  shal l  meet the  requ i rements  
of 6 . 7  for double  i nsu lation  or  rein forced  insu lation .  

A protecti ve  impedance may be  one  or more  of the  fo l lowing :  

a)  an  appropriate  s ing le  component wh ich  shal l  be  constructed  selected  and  tested  so  that  
safety and  rel i abi l i ty for protection  against e l ectric shock i s  assured .  I n  particu lar,  the  
component shal l  be:  

1 )  rated  for twice  the  maximum  working  vol tage;  

2)  i f a  res istor,  rated  for twi ce  the  power d iss ipation  for the  maximum  working  vol tage.  

b)  a  combination  of components.  

A protecti ve  impedance  shal l  not be  a  s ing le  electron ic device  that employs  e lectron  
conduction  i n  a  vacuum ,  gas  or sem iconductor.  

Conformity is checked by inspection,  by measuring the current or voltage to confirm that they 
do not exceed the applicable levels of 6. 3 and by measuring clearance and creepage distance 
as specified in 6. 7.  Conformity of a  single component is additionally checked by inspection of 
its ratings.  

6.5.5  Automatic  d isconnection  of the  supply 

NOTE  1  Th i s  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 5. 5.  

NOTE  2  Automatic  d i sconnection  d i scussed  i n  th i s  subclause  concerns  any au tomati c  device  bu i l t  i n  the  
equ i pment  to  cl ear fau l ts .  Such  devices  are  general l y not  used  i n  meteri ng  equ ipment.  

NOTE  3  They are  not  be  con fused  wi th  the  suppl y con trol  swi tches  that  may be  control l ed  l ocal l y or remotel y to  
support  appl i cations  l i ke  connection  /  d i sconnecti on  of the  suppl y,  l oad  l im i tation ,  payment metering ,  etc.  Such  
suppl y control  swi tches  general l y  do  not  provide  overcurren t protection ;  i f they have  such  function ,  then  that  
function  i s  ou ts i de  the  scope  of th i s  s tandard .  

An  au tomatic  d isconnection  device  shal l  meet both  the  fol lowing  requ i rements :  

a)  i t  shal l  be  rated  to  d isconnect the  load  wi th in  the  time speci fied  i n  F igure  2 ;  

b)  i t  shal l  be  rated  for the  maximum  rated  l oad  cond i ti ons  of the  equ ipment.  

Conformity is checked by inspection of the device specification.  In  case of doubt,  the device is 
tested to check that it disconnects the supply within the  required time.  
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6.5.6  Current-  or vol tage-l imi ting  device  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 5. 6.  

I f a  current-  or vol tage- l im i ti ng  device  is  used  for protection  in  s ing le  fau l t  cond i ti on ,  i t  sha l l  
meet a l l  the  fol l owing  requ irements:  

a)  i t  shal l  be  rated  to  l im i t  the  curren t or vol tage  as  speci fied  i n  6 . 3 . 3 ;  

b)  i t  sha l l  be  rated  for the  maximum  working  vol tage  and ,  i f appl icable,  for the  maximum  
operational  current;  

c)  cl earance and  creepage  d istance  between  the  term inations  of the  curren t or vol tage  
l im i ting  device  shal l  meet the  appl icable  requ i rement of 6. 7  for supplementary  insu lation .  

Conformity is checked by inspection,  by measuring the voltage or current to confirm that they 
do not exceed the levels of 6. 3. 3,  and by measuring clearance and creepage distance as 
specified in  6. 7.  

6.6  Connection  to  external  ci rcu i ts  

6.6. 1  General  

NOTE  1  Subclause  6 . 6  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 6 .  

I n  normal  cond i tion  and  i n  s i ng le  fau l t  cond i tion ,  no  accessib le  parts  of the  equ ipment and  no  
access ib le  parts  of an  external  ci rcu i t  sha l l  become hazardous  l i ve  as  a  resu l t  of connecting  
the  external  ci rcu i t to  the  equ ipment.  

NOTE  2  External  ci rcu i ts  are  a l l  ci rcu i ts  connected  to  term inal s  of the  equ i pment.  

The suppl y and  load  s i de  term inals  of the  meter and  the ir external  ci rcu i ts  are  not cons idered  
to  be  access ib le  parts .  L i kewise,  the  term inals  of the  l oad  swi tches  and  thei r external  ci rcu i ts  
are  not considered  to  be  accessib le  parts.  

Protection  shal l  be  ach ieved  by separation  of ci rcu i ts ,  un less  short-ci rcu i ti ng  of the  separation  
cou ld  not cause  a  hazard .  

As  speci fi ed  i n  5 . 4 . 4,  the  manufacturer's  i nstructions  or equ ipment markings  shal l  i nclude  the  
fol l owing  in formation ,  i f appl icable,  for each  external  term inal :  

a)  rated  cond i tions  at wh ich  the  term inal  has  been  des igned  to  operate  wh i le  main tain ing  
safety (maximum  rated  i npu t/ou tpu t vol tage,  speci fic type  of connector,  des ignated  use,  
etc. ) ;  

b)  rating  of the  i nsu lation  requ i red  for the  external  ci rcu i t  to  conform  to  the  requ irements  for 
protection  against e lectri c shock,  aris i ng  from  the  connection  to  the  term inal ,  i n  normal  
cond i ti on  and  s i ng le  fau l t  cond i tion .  

NOTE  3  The  type  and  rati ng  of external  ci rcu i ts  connected  to  the  meter are  general l y under l ocal  regu l ati ons.  

Conformity is checked by: 

1 )  inspection;  

2)  the determinations of 6. 2;  

3)  the measurements of 6. 3 and 6. 7;  

4)  the dielectric tests of 6. 10. 4 (without humidity preconditioning)  applicable to the type of 
insulation  (see 6. 7) .  
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6.6.2  Terminals  for external  circu i ts  

NOTE  Th is  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 6 . 2 .  

Conductive  parts  of term inals  that are  access ib le  to  the  user and  that receive  a  charge  from  
an  i n ternal  capaci tor shal l  not be  hazardous  l i ve  1 0  s  after removing  power from  the  metering  
equ ipment.  

Conformity is checked by inspection,  and by the determination of accessible conductive parts 
as specified in  6. 2 and in  case of doubt by measurement of the remaining voltage or charge.  

6.6.3  Terminals  for stranded  conductors  

See  6 . 9. 7.  

6.7  Insu lation  requ i rements  

6.7. 1  General  – E lectrical  stresses,  overvoltages  and  overvoltage  categories  

6.7. 1 . 1  Electric stresses  orig inating  from  mains  

NOTE  1  Th i s  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 7 . 1 . 1  and  I EC 60364-4-44: 2007,  adapted  to  meteri ng .  

Electric s tresses  orig inati ng  from  mains  i nclude:  

a)  working  vol tage  across  the  insu lation .  Th is  working  vol tage  i s  normal l y the  l i ne- to-neutral  
vo l tage  of the  mains  suppl y.  I n  the  case  of pol yphase metering  equ ipment some  
i nsu lations  wi l l  be  s tressed  by the  l i ne-to- l i ne  vol tage;  

NOTE  2  An  example  for the  l atter i s  the  term inal  b l ock of polyphase  meters,  where  l i ne-to-l i ne  vo l tage  i s  

present between  term inal s  of the  d i fferent  phases .  

b)  trans ien t overvol tages  that may occasional l y appear on  the  l i ne  conductors .  The  
magn i tude  of the  overvol tages  depends  on  the  overvol tage  category and  the  l i ne-to-  
neu tral  vol tage  of the  mains  suppl y;  

c)  temporary power frequency overvol tages .  

6.7. 1 .2  Protection  against  overvol tages  of atmospheric orig in  or due  to  switch ing  

NOTE  Th is  subclause  i s  based  on  I EC 60364-4-44: 2007,  443. 1 .  

Metering  equ ipment shal l  be  protected  against trans ient overvol tages  of atmospheric ori g in  
transm i tted  by the  suppl y d istribution  system  and  against  swi tch ing  overvol tages.  

I n  general ,  swi tch ing  overvol tages  are  l ower than  overvol tages  of atmospheric orig in  and  
therefore  the  requ i rements  regard ing  protection  against overvol tages  of atmospheric ori g in  
normal l y cover protection  against swi tch ing  overvol tages.  

6.7. 1 .3  Classi fication  of impu lse wi thstand  vol tages  (overvol tage  categories)  

The impu lse  wi thstand  vol tage  (overvol tage  category,  OVC)  is  used  to  cl assi fy equ ipment 
energ ized  d i rectl y from  the  mains .  

I EC 60364-4-44: 2007,  443. 2. 2  speci fi es  overvol tage  categories  I  to  I V.  

For metering  equ ipment,  overvol tage  category  I I I  i s  taken  as  a  basis  for determ in ing  
clearances.  See  a lso  1 . 4  and  Annex K.  

NOTE  Accord ing  to  I EC 60664-1 : 2007,  4 . 3 . 3 . 2 . 2 ,  equ i pment of overvol tage  category I I I  i s  equ ipment  i n  fi xed  
i nstal l ati ons  and  for cases  where  the  re l i abi l i ty  and  the  avai l abi l i ty  of the  equ ipment are  subj ect  to  specia l  
requ i rements.  
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6.7.2  The nature  of insu lation  

6.7.2 .1  General  

NOTE  Subclause  6 . 7 . 2  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 7 . 1 . 1 .  

I nsu lation  between  ci rcu i ts  and  access ib le  parts  (see  6. 2)  or between  separate  ci rcu i ts  
consists  of a  combination  of cl earances,  creepage d istances  and  sol id  i nsu lation .  When  used  
to  provide  protection  against a  hazard ,  the  i nsu lation  needs  to  wi thstand  the  e lectric stresses  
that are  caused  by the  vol tages  that  may appear on  the  mains  or i n  the  equ ipment.  

The  requ i rements  for i nsu lation  depend  on :  

a)  the  requ ired  l evel  of i nsu lation  (basic  i nsu lation ,  supplementary i nsu lation ,  or re inforced  
i nsu lation );  

b)  the  maximum  transient  overvol tage  that may appear on  the  ci rcu i t,  e i ther as  a  resu l t of an  
external  event (such  as  a  l i ghtn ing  strike  or a  swi tch ing  trans ien t),  or as  the  resu l t  of the  
operation  of the  equ ipment;  

c)  the  maximum  working  vol tage  ( i nclud ing  steady-state  and  recurring  peak vol tages) ;  

d )  the  pol l u tion  degree  of the  m icro-envi ronment;  

e)  the  maximum  temporary overvol tage  that may occur i n  a  mains-ci rcu i t  because  of a  fau l t  
i n  the  mains  d is tribu tion  system .  See  a lso  6 . 1 0. 3 . 2 .  

6.7.2 .2  Clearances  

NOTE  Th is  subcl ause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 7 . 1 . 2 ,  except  that  for the  measurement  of cl earances  the  
text  refers  to  I EC 60664-1 : 2007  , 6 . 2 .  

Requ ired  clearances  depend  on  the  factors  i n  6 . 7 . 1 . 1  a)  to  c)  as  wel l  as  the  rated  a l ti tude.  I f 
the  equ ipment i s  rated  to  operate  at an  a l ti tude  greater than  2  000  m ,  then  the  clearances  
speci fied  i n  the  Tables  referenced  from  the  overview Table  6  sha l l  be  mu l ti p l ied  by the  factors  
of Table  5.  

Table  5  – Mu l tipl ication  factors  for clearance for al ti tudes  up  to  5  000  m  

Rated  operating  al ti tude  
m  

Mu l tipl i cation  factor 

Up to  2  000  1 , 00  

2  001  to  3  000  1 , 1 4  

3  001  to  4  000  1 , 29  

4  001  to  5  000  1 , 48  

NOTE  1  The  val ues  are  taken  from  I EC 61 01 0-1 : 201 0 ,  Tabl e  3 .  See  a l so  
I EC 60664-1 : 2007,  Tabl e  A. 2 .  

NOTE  2  See  a l so  6 . 1 0. 2 . 7,  Table  24.  

 

For measurement of clearances,  see  I EC  60664-1 :2007 , 6 . 2 .  

6.7.2 .3  Creepage  d istances  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 7. 1 . 3 ,  except that  for the  measurement of creepage  
d i stances  i t  refers  to  IEC 60664-1 :2007,  6 . 2 .  

Requ ired  creepage  d istances  depend  on  the  factors  i n  6 . 7 . 1 . 1  a)  to  c)  as  wel l  the  
Comparative  Tracking  I ndex (CTI )  of the  i nsu lati ng  materia l .  

Materia ls  are  separated  i n to  four g roups  accord ing  to  their CTI  values,  as  fo l l ows:  
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•  materia l  g roup  I :  600  <  CTI ;  

•  materia l  g roup  I I :  400  <  CTI  <  600 ;  

•  materia l  g roup  I I I a:  1 75  <  CTI  <  400;  

•  materia l  g roup  I I I b:  1 00  <  CTI  <  1 75.  

These  CTI  va lues  refer to  values  obtained ,  i n  accordance wi th  I EC 601 1 2,  on  samples  of the  
re levant materia l  speci fical l y made for the  purpose  and  tested  wi th  solu tion  A.  For materials  
where  the  CTI  va lue  i s  not known ,  materia l  g roup  I I I b  i s  assumed .  

For g lass,  ceram ics,  or other i norgan ic  i nsu lating  materia ls  wh ich  do  not  track,  there  are  no  
requ irements  for creepage  d istances .  

For measurement of creepage  d istances,  see  I EC  60664-1 :2007,  6 . 2.  

6.7.2 .4  Sol id  i nsu lation  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 7. 1 . 4 .  

The requ i rements  for so l i d  i nsu lation  depend  on  factors  i n  6 . 7. 1 . 1  a)  to  c) .  

The  term  “sol id  i nsu lation ”  i s  used  to  describe  many d i fferen t types  of constructions ,  i nclud ing  
monol i th ic b locks  of i nsu lating  materia l ,  and  i nsu lation  subsystems composed  of mu l tip le  
i nsu lati ng  materia ls,  organ ized  i n  l ayers  or otherwise.  

The  e lectric s trength  of a  th ickness  of so l i d  i nsu lation  i s  considerabl y greater than  that of the  
same th ickness  of a i r.  The  i nsu lating  d istances  through  sol i d  i nsu lation  are  therefore  typical l y 
smal ler than  the  d istances  through  a i r.  As  a  resu l t,  e l ectric fie l ds  in  so l i d  insu lation  are  
typical l y h igher,  and  often  are  l ess  homogeneous.  

Sol i d  i nsu lation  material  may con tain  gaps  or voids .  When  a  sol id  i nsu lation  system  is  
constructed  from  layers  of sol i d  materia ls ,  there  are  a lso  l i ke l y to  be  gaps  or voids  between  
the  l ayers.  These  voids  wi l l  perturb  the  e lectric fi e ld  so  that a  d isproportionatel y l arge  part of 
the  e lectric fie l d  i s  l ocated  i n  the  void ,  potentia l l y caus ing  i on isation  wi th in  the  void ,  resu l ting  
i n  partia l  d ischarge.  These  partial  d ischarges  wi l l  i n fl uence the  ad jacent sol i d  i nsu lation  and  
may reduce i ts  service  l i fe.  

Sol i d  i nsu lation  i s  not a  renewable  med ium :  damage i s  cumu lati ve  over the  l i fe  of the  
equ ipment.  Sol i d  i nsu lation  i s  a lso  subj ect to  ageing  and  to  degradation  from  repeated  h i gh  
vol tage  testi ng .  

6.7.2 .5  Requi rements  for i nsu lation  according  to  type  of ci rcu i t  

NOTE  Th is  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 7 . 1 . 5  and  Annex K.  

Requ irements  for i nsu lation  in  particu lar ci rcu i ts  are  speci fied  as  fol lows:  

a)  i n  0  for mains-circu i ts;  

b)  i n  6 . 7. 4  for non -mains-ci rcu i ts ;  

c)  i n  6 . 7. 5  for ci rcu i ts  that have  one  or more  of the  fo l lowing  characteristics :  

1 )  the  maximum  poss ib le  transient overvol tage  is  l im i ted  by the  suppl y source  or wi th in  
the  equ ipment (see  6. 7. 6)  to  a  known  l evel  below the  l evel  assumed  for the  mains  
ci rcu i t;  

2)  the  maximum  possib le  transient overvol tage  i s  above the  l evel  assumed  for the  mains  
ci rcu i t;  

3)  the  working  vol tage  is  the  sum  of vol tages  from  more  than  one  ci rcu i t,  or i s  a  m ixed  
vol tage;  

Copyright International  Electrotechnical  Commission  



 – 66  – I EC 62052-31 :201 5  © I EC 201 5  

4)  the  working  vol tage  i ncludes  a  recurring  peak vol tage  that may include  a  period ic non-
sinusoida l  waveform  or a  non-period ic  waveform  that occurs  wi th  some regu lari ty 

5)  the  working  vol tage  has  a  frequency above  30  kHz.  

Table  6  provides  an  overview of the  clauses  speci fying  the  requ irements  and  the  tests  for 
i nsu lations.  Where  no  vol tage  test i s  speci fied ,  conform ity i s  veri fi ed  by i nspection  and  / or 
measurement of mechan ical  d imensions.  
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Table  6  – Overview of clauses  specifying  requ irements  and  tests  for i nsu lations  

Type of 
i nsu lation  

Requ i rements  Test clauses  

Clause  Table  /  
F igure  

Impu lse  
vol tage  

5  s   
a. c.  vol tage  

1  m in   
a.c.  vol tage  

1  m in   
d .c.  vol tage  

Mains  ci rcu i ts  

C l earance  
6 . 7 . 3 . 1  

0  
Table  7  
Table  8  

6 . 1 0. 4. 4 . 2 . 1  
6 . 1 0 . 4 . 4. 2 . 2  
(3  cycles)  

– 
6 . 1 0. 4. 4 . 2 . 3  
(2  x3  x1 0  ms)  

Creepage  6 . 7 . 3 . 3  Table  9  – – – – 

Sol i d  
i nsu lati on  

6 . 7 . 3 . 4 . 1  
Table  1 0  
Table  1 1  

6 . 1 0 . 4 . 4. 4. 2  6 . 1 0 . 4 . 4. 4. 3  a )  6 . 1 0. 4. 4 . 4 . 4  a )  – 

Mou lded  and  
potted  parts  

6 . 7 . 3 . 4 . 2  
F i gu re  6  
Table  1 2  

– – – – 

PWBs i nner 
i nsu lati ng  
l ayers  

6 . 7 . 3 . 4 . 3  
F i gu re  7  
Table  1 0  
Table  1 2  

– – – – 

Th in  fi lm  
i nsu lati on  

6 . 7 . 3 . 4 . 4  

F i gu re  8  
Table  8  
Table  9  
Table  1 0  
Table  1 2  

– – 6 . 1 0. 4. 4 . 4 . 4  b)  – 

Non-mains  ci rcu i ts  

C l earance  6 . 7 . 4 . 2  Table  1 3  – 6 . 1 0 . 4 . 4. 3  – 6 . 1 0. 4. 4 . 3  

Creepage  6 . 7 . 4 . 3  Table  1 4  – – – – 

Sol i d  
i nsu lati on  

6 . 7 . 4 . 4 . 1  Table  1 3  – 6 . 1 0 . 4 . 4 . 4 . 3  b)  6 . 1 0. 4. 4. 4. 4  c)  – 

Mou lded  and  
potted  parts  

6 . 7 . 4 . 4 . 2  
F i gu re  6  
Table  1 5  

– – – – 

PWBs i nner 
i nsu lati ng  
l ayers  

0  
F i gu re  7  
Table  1 3  
Table  1 5  

– – – – 

Th in  fi lm  
i nsu lati on  

6 . 7 . 4 . 4 . 4  

F i gu re  8  
Table  1 3  
Table  1 4  
Table  1 5  

– – 6 . 1 0. 4. 4 . 4 . 4  d )  6 . 1 0. 4. 4 . 4 . 5  

Circu i ts  wi th  special  overvol tages  

C l earance  6 . 7 . 5. 2  
Table  1 6  
Table  1 7  

6 . 1 0 . 4 . 4. 5  6 . 1 0 . 4 . 4. 5  – – 

Creepage  
0  

(6 . 7 . 4 . 3)  
Table  1 4  – – – – 

Sol i d  
i nsu lati on  

6 . 7. 5. 5  Table  1 7  – – – – 

Circu i ts  wi th  recurring  peak vol tage  

C l earance  6 . 7 . 5. 3  Table  1 8  – – – – 

Creepage  
0  

(6 . 7 . 4 . 3)  
Table  1 4  – – – – 

Sol i d  
i nsu lati on  

6 . 7. 5. 5  
(6. 7. 4. 4)  

Table  1 7  – – – – 

Circu i ts  above  30  kHz  

C l earance  6 . 7 . 5. 3  Table  1 8  – – – – 

Creepage  
0  

(6 . 7 . 4 . 3)  
Table  1 4  – – – – 

Sol i d  
i nsu lati on  

6 . 7. 5. 5  
(6. 7. 4. 4)  

Table  1 7  – – – – 
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6.7.3  Insu lation  requ i rements  for mains-ci rcu i ts  

6.7.3.1  Nominal  vol tages  and  rated  impulse  vol tages  

The rated  impu lse  vol tage  of the  equ ipment shal l  be  selected  from  Table  7  correspond ing  to  
the  nom inal /rated  vol tage  of the  equ ipment and  the  requ i red  l evel  of i nsu lation .  

Table  7  – Nominal  /  rated  vol tages  and  rated  impulse  vol tages  

Nominal  vol tage of the  supply system,  V a  Vol tage 
l i ne  to  
neutral  
derived  
from  

nominal  
vol tages  c  

Rational i zed  
vol tage d  

Rated  impu lse  vol tage,  
V b  

Three-
phase  

four-wire  
wi th  

earthed  
neutral  

Three-
phase  

three-wire  
not 

earthed  

Sing le-
phase   

two-wire  

S ing le-
phase 
three-
wi re  

Basi c  and  
supple-
mentary 
i nsu lation  

Reinforced  
i nsu lation  

  
      

57, 7/1 00  

63, 5/1 1 0  

66, 5/1 1 5  

69/1 20  

66, 5  

  

1 00  1 00  1  500  2  500  
  

  

  

1 20/208  

1 27/220  

1 1 5,  1 20  

1 27  

1 00  

1 1 0 ,  1 20,  
1 27  

1 00-200  

1 20-240  
1 50  1 60  2  500  4  000  

220/380  

230/400
 

240/41 5  

277/480  

200,  220,  

230,  240  

260,  277,  

347,  380,  

400,  41 5,   

440,  480  

230  

240  

220-440  

230-460  
300  320  4  000  6  000  

347/600  

380/660  

400/690  

500,  577,  
600  

480  480-960  600  630  6  000  8  000  

a   I n  some countries ,  other val ues  may be  i n  use.  

b   I nsu lation  coord i nati on  uses  a  preferred  series  of va l ues  of rated  impu lse  vol tage:  330  V,  500  V,  800  V,  1  
500  V,  2  500  V,  4  000  V,  6  000  V,  8  000  V,  1 2  000  V.  The  val ues  speci fi ed  i n  th i s  table  correspond  to  
overvol tage  category I I I .  For re i n forced  i nsu l ati on ,  the  val ues  are  one  step  h i gher i n  the  preferred  seri es  than  
what i s  speci fi ed  for bas ic i nsu lation .  See  IEC 60664-1 :2007,  5 . 1 . 6 .  

c   For determ in ing  cl earances  and  sol i d  i nsu l ation  i n  mains  ci rcu i ts .  See  IEC 60664-1 :2007,  Table  B . 1  and  Tabl e  
F . 1 .  

d   For determ in ing  creepage  d i s tances  for basic and  supplementary i nsu l ation  i n  mains  ci rcu i ts .  See  IEC 60664-
1 :2007,  Clauses  F . 3a,  F . 3b  and  F . 4.  

Example:  For a  th ree-phase  four-wi re  meter wi th  rated  vol tage  of 230/400  V  the  vol tage  l i ne-to-neu tral  deri ved  
from  nom inal  vol tages  i s  300  V.  The  rated  impu lse  vol tage  for testi ng  cl earances  for basic i nsu lati on  i s  4  000  V  
and  for re i n forced  i nsu l ation  6  000  V.  

The  rati onal i zed  vol tage  for i nsu lation  l i ne-to-l i ne  for a l l  systems used  to  determ ine  creepage  d i stances  for basic 
and  suppl ementary i nsu l ation  i s  320  V.  
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6.7.3.2  Clearances  for mains-ci rcu i ts  

Clearances  for mains-circu i ts  sha l l  meet the  values  of Table  8 .  I f the  equ ipment i s  rated  to  
operate  at an  a l ti tude  greater than  2  000  m ,  the  clearance  shal l  be  mu l tip l i ed  by the  factors  of 
Table  5 .  

Table  8  – Clearances  for mains-ci rcu i ts  

Rated  impu lse  vol tage  
(from  Table  7)  

M in imum  clearances  in  ai r up  to  2  000  m  above sea  l evel  

Pol lu tion  degree  

Basi c and  
supplementary 

i nsu lation  

Reinforced  
i nsu lation  

1  
2   

( i ndoor meter)  
3   

(outdoor meter)  

V mm  

1  500  – 0 , 5  0 , 5  0 , 8  

2  500  2  500  1 , 5  1 , 5  1 , 5  

4  000  4  000  3 , 0  3 , 0  3 , 0  

6  000  6  000  5, 5  5 , 5  5 , 5  

– 8  000  8 , 0  8 , 0  8 , 0  

NOTE  1  The  val ues  have  been  taken  from  IEC 60664-1 :2007,  Table  F . 2 ,  for Case  A,  i nhomogeneous  fi e l d .  

NOTE  2  For i ndoor meters  po l l u ti on  degree  2 ,  for ou tdoor meters  pol l u ti on  deg ree  3  has  been  assumed .  

NOTE  3  Pol l u ti on  degree  1  app l i es  i f pol l u ti on  i s  reduced  by coati ng ,  potti ng  or mou ld ing .  For more  
i n formation ,  see  IEC 60664-3:2003.  

The  pu rchaser may speci fy h i gher rated  impu lse  vol tage  then  the  val ue  speci fi ed  i n  Tabl e  7 .  I n  th i s  case,  the  
val ues  speci fi ed  shou l d  be  used .  For rated  impu lse  vol tages  above  8  000  V the  requ i red  cl earances  can  be  
found  i n  IEC 60664-1 :2007,  Tabl e  F . 2 .  

 

Conformity is checked by inspection,  measurement and the test specified in  6. 10. 4. 4. 2.  

6.7.3.3  Creepage  distances  for mains-ci rcu i ts  

Creepage d istances  for mains-ci rcu i ts  for bas ic i nsu lation  and  supplementary insu lation  shal l  
meet the  values  of Table  9.  

Creepage  d istances  of double  i nsu lation  are  the  sum  of the  values  of the  basic  i nsu lation  and  
supplementary i nsu lation ,  wh ich  compose the  double  i nsu lation  system .  Creepage  d istances  
for reinforced  i nsu lation  shal l  be  twice  those  determ ined  for basic  i nsu lation  from  Table  9.  
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Table  9  – Creepage  d istances  for mains-ci rcu i ts  

Rational i zed  
vol tage r.m .s.  

(from   
Table  7 )  

Values  for creepage d istance  

Prin ted  wi ring  board  
materi al  

Other i nsu lating  material  

Pol lu tion  degree  

1  2  2  ( i ndoor meter)  3  (outdoor meter)  

Material  g roups  

Al l  
I ,  I I  or 

I I I a  
I  I I  I I I  I  I I  I I I  

V mm  mm  mm  mm  mm  mm  mm  mm  

1 00  0 , 1 0  0 , 1 6  0 , 71  1 , 0  1 , 4  1 , 8  2 , 0  2 , 2  

1 60  0 , 25  0 , 4  0 , 8  1 , 1  1 , 6  2 , 0  2 , 2  2 , 5  

320  0 , 75  1 , 6  1 , 6  2 , 2  3 , 2  4 , 0  4 , 5  5, 0  

630  1 , 8  3 , 2  3 , 2  4 , 5  6 , 3  8 , 0  9 , 0  1 0  

NOTE  1  The  val ues  have  been  taken  from  IEC 60664-1 :2007,  Table  F . 4 .  

NOTE  2  Pol l u ti on  degree  1  app l i es  i f pol l u ti on  i s  reduced  by coati ng ,  potti ng  or mou ld ing .  For more  
i n formation ,  see  IEC 60664-3:2003.  

 

NOTE  The  fol l owing  paragraph  i s  from  I EC 60664-1 : 2007,  5. 2 . 2 . 6.  

I n  general ,  a creepage  d istance  cannot be  l ess  than  the  associated  clearance so  that the  
shortest creepage d istance  possib le  i s  equal  to  the  requ ired  clearance.  However,  there  is  no  
phys ica l  re lationsh ip,  other than  th is  d imensional  l im i tation ,  between  the  m in imum  clearance  
i n  a i r and  the  m in imum  acceptable  creepage  d istance.  

Conformity is checked by inspection  and measurement.  

6.7.3.4  Sol id  i nsu lation  for mains-ci rcu i ts  

6.7.3.4.1  General  

NOTE  1  Subclause  6 . 7 . 3. 4  i s  based  on  I EC 61 01 0-1 : 201 0,  Annex K. 1 . 3.  

Sol i d  i nsu lation  of mains-ci rcu i ts  shal l  wi thstand  the  e lectrical  and  mechan ical  s tresses  that 
may occur i n  normal  use,  i n  a l l  rated  environmental  cond i tions  (see  1 . 4),  d uring  the  i n tended  
l i fe  of the  equ ipment.  

The  manufacturer shou ld  take  the  expected  l i fe  of the  equ ipment in to  account when  selecti ng  
i nsu lating  materia ls.  

The  test vol tages  are  speci fied  for short terms  stress  in  Table  1 0  and  for l ong  term  stress  in  
Table  1 1 .  

Conformity is checked by both  of the following tests:  

a)  the impulse voltage test specified in  6. 10. 4. 4. 4. 2 or the 5 s a. c.  voltage test specified in  
6. 10. 4. 4. 4. 3 a) ;  

b)  the 1  min a. c.  voltage test specified in  6. 10. 4. 4. 4. 4 a) .  

NOTE  2  These  two  d i fferen t  vol tage  tests  are  requ i red  for these  ci rcu i ts  for the  fol l owing  reasons.  Test  a )  checks  
the  effects  of trans i ent  overvol tages,  wh i l e  test  b )  checks  the  effects  of l ong -term  stress  of sol i d  i nsu lati on .  
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Table  1 0  – Test vol tages  for sol id  insu lation  in  mains-ci rcu i ts  

Vol tage  l i ne-to-
neutral  derived  from  

nominal  vol tages  

(from  Table  7)  

Test vol tage  

5  s  a.c.  vol tage  test  

V r.m .s.  

Impu lse  test  

V peak 

Basic i nsu lation  
and  

supplementary 
i nsu lation  

Reinforced  
insu lation  

Basic  i nsu lation  
and  

supplementary 
i nsu lation  

Reinforced  
i nsu lation  

<  1 50  1  390  2  21 0  2  500  4  000  

>  1 50  ≤  300  2  21 0  3  51 0  4  000  6  400  

>  300  ≤  600  3  31 0  5  400  6  000  9  600  

NOTE  The  val ues  are  taken  form  I EC 61 01 0-1 : 201 0,  Table  K. 6.  

Table  1 1  – Test vol tages  for testing  long-term  stress   
of sol id  insu lation  in  mains-ci rcu i ts  

Vol tage l i ne-to-
neutral  derived  
from  nominal  

vol tages  

(from  Tabl e  7)  

Test vol tage  

1  m in  a.c.  vol tage test  

V r.m .s.  

1  m in  d .c.  vol tage test  

V peak 

Basic i nsu lation  
and  

supplementary 
i nsu lation  

Reinforced  
insu lation  

Basi c  i nsu lation  
and  

supplementary 
i nsu lation  

Reinforced  
i nsu lation  

≤  1 50  1  350  2  700  1  900  3  800  

>  1 50  ≤  300  1  500  3  000  2  1 00  4  200  

>  300  ≤  600  1  800  3  600  2  550  5  1 00  

NOTE  The  va lues  are  taken  form  I EC  61 01 0-1 : 201 0,  Table  K. 8.  The  test  vo l tages  for basi c  and  suppl ementary 
i nsu lati on  are  deri ved  us ing  the  formu la  (1  200  V +  l i ne-to-neu tral  vol tage)  as  speci fi ed  i n  i n  I EC 60664-1 : 2007,  
5. 3. 3. 2 . 3.  

 

Sol i d  i nsu lation  shal l  a lso  meet the  fol lowing  requ i rements ,  as  appl icable :  

1 )  for sol id  i nsu lation  used  as  an  enclosure  or barrier,  the  requ i rements  of Clause  8 ,  
Resistance to mechanical stresses ,  and  1 0 .5,  Resistance to heat;  

2)  for mou lded  and  potted  parts ,  the  requ irements  of 6. 7. 3 .4 . 2 ;  

3)  for inner l ayers  of pri n ted  wiring  boards,  the  requ irements  of 6 . 7 . 3 . 4. 3;  

4)  for th in -fi lm  insu lation ,  the  requ i rements  of 6 . 7. 3. 4 .4 .  

Conformity is checked as specified in  6. 7. 3. 4. 2 to 6. 7. 3. 4. 4,  Clause 8 and subclause 10. 5 as 
applicable.  

6.7.3.4.2  Moulded  and  potted  parts  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  Annex K. 1 . 3. 2 .  

For bas ic  i nsu lation ,  supplementary i nsu lation  and  re inforced  i nsu lation ,  conductors  l ocated  
between  the  same two l ayers  mou lded  together (see  F igure  6,  i tem  L)  sha l l  be  separated  by 
at  l east the  appl icable  m in imum  d istance  of Table  1 2  after the  mou ld ing  i s  completed .  

Conformity is checked by inspection and either by measurement of the separation or by 
inspection of the manufacturer’s specifications.  
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Key 

1  Layer 1  

2  Layer 2  

C  Conductor 

L  D i stance  between  conductors  

Figure 6  – Distance between  conductors  on  an  in terface between  two layers  

6.7.3.4.3  Inner insu lating  layers  of printed  wiring  boards  (PWBs)  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  Annex K. 1 . 3 . 3 .  

For bas ic  insu lation ,  supplementary  i nsu lation  and  re inforced  i nsu lation ,  conductors  l ocated  
between  the  same two l ayers  (see  F igure  7,  i tem  L)  sha l l  be  separated  by at l east the  
appl icable  m in imum  d istance  of Table  1 2 .  

Conformity is checked by inspection and either by measurement of the separation or by 
inspection of the manufacturer’s specifications.  

 

Key 

L D istance  between  ad j acent conductors  

d  Th ickness  of i nner i nsu lati ng  l ayer 

A Layers  (For m in imum  th i ckness,  see  Tabl e  1 2 )  

C  Conductors  

Figure 7  – Distance between  ad jacent conductors  along  an  i n terface  of an  i nner l ayer 
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Table  1 2  – M in imum values  for d istance  or th ickness  of sol id  insu lation  

Vol tage  l i ne-to-neu tral  
derived  from  nominal  

vol tages  

(from  Tabl e  7)  

M in imum  th ickness  

d  
a,  b

 

(see  F igure  7)
 

Min imum  d istance  

L  
a,  b

 

(see  F igure  7)  

V mm  mm  

≤  300  0 , 4  0 , 75  

>  300  ≤  600  0 , 6  1 , 8  

a  These  values  are  i n dependent  of the  overvol tage  category.  

b  These  val ues  app ly for basic i nsu lation ,  supplementary i nsu lati on  and  
rei n forced  i nsu l ation .  

NOTE  The  values  for m in imum  th ickness  d  are  taken  from  I EC 61 01 0-1 : 201 0,  
Table  K. 9.  The  val ues  for M i n imum  d i stance  L  are  taken  from  Table  9,  Pri n ted  
wi ri ng  board  materi a l ,  Pol l u ti on  deg ree  1 .  

 

Reinforced  i nsu lation  of i nner i nsu lating  l ayers  of prin ted  wi ring  boards  shal l  a lso  have  
adequate  e lectric strength  through  the  respective  layers.  One  of the  fol lowing  methods  shal l  
be  used :  

a)  the  th ickness  through  the  i nsu lation  is  a t l east  the  va lue  of Table  1 2 ;  

Conformity is checked by inspection and either by measurement of the separation or by 
inspection of the manufacturer’s specifications.  

b)  the  i nsu lation  is  assembled  from  at l east two  separate  l ayers  of pri n ted  wiring  board  
materia ls ,  each  of wh ich  i s  rated  by the  manufacturer of the  materia l  for an  e lectric  
strength  of at  l east  the  va lue  of the  test vol tage  of Table  1 0  for bas ic i nsu lation ;  

Conformity is checked by inspection of the  manufacturer’s specifications.  

c)  the  i nsu lation  is  assembled  from  at l east two  separate  l ayers  of pri n ted  wiring  board  
materia ls ,  and  the  combination  of l ayers  is  rated  by the  manufacturer of the  materia l  for an  
e lectric strength  of at  least the  va lue  of Table  1 0  for re inforced  insu lation .  

Conformity is checked by inspection of the manufacturer’s specifications.  

No m in imum  th ickness  i s  speci fi ed  for basic or supplementary i nsu lation  between  traces  
l ocated  on  the  opposi te  s i des  of the  same l ayer of a  pri n ted  wiri ng  board .  However,  a  l ayer of 
prin ted  wiring  board  materia l  used  as  bas ic or supplementary i nsu lation  shal l  be  rated  by the  
manufacturer of the  material  for an  e lectric s trength  of at  l east the  va lu e  of the  test vo l tage  of 
Table  7  for bas ic i nsu lation .  

6.7.3.4.4  Th in-fi lm  insu lation  

NOTE  1  Th i s  subclause  reproduces  I EC 61 01 0-1 : 201 0,  Annex K. 1 . 3. 4 .  

For bas ic insu lation ,  supplementary i nsu lation  and  re inforced  i nsu lation ,  conductors  located  
between  the  same two l ayers  (see  F igure  8,  i tem  L)  sha l l  be  separated  by at l east the  
appl icable  clearance  of 0 ,  Table  8  and  creepage  d istance  of 6. 7 .3 .3 ,  Table  9.  

Conformity is checked by inspection and either by measurement of the separation or by 
inspection of the manufacturer’s specifications.  
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Key 

L D istance  between  ad j acent  conductors  

d  Th ickness  of i nner i nsu lati ng  l ayer 

A Layers  of th i n -fi lm  materia l  such  as  tape  and  pol yester fi lm  

C  Conductors  

NOTE  There  may be  a i r present between  the  l ayers .  

Figure  8  – Distance between  ad jacent  conductors  
located  between  the  same two layers  

Reinforced  i nsu lation  th rough  the  l ayers  of th i n -fi lm  insu lation  shal l  a lso  have  adequate  
e lectric s trength .  One  of the  fo l lowing  methods  shal l  be  used .  

a)  The  th ickness  through  the  i nsu lation  i s  at  l east the  value  of Table  1 2 ;  

Conformity is checked by inspection and either by measurement of the separation or by 
inspection of the manufacturer’s specifications.  

b)  The  insu lation  consists  of at least two separate  l ayers  of th i n -fi lm  materia ls ,  each  of wh ich  
i s  rated  by the  manufacturer of the  material  for an  e lectric s trength  of at l east the  va lue  of 
the  test vo l tages  from  Table  1 0  for bas ic  insu lation .  

Conformity is checked by inspection  of the manufacturer’s specifications.  

c)  The  i nsu lation  cons ists  of at  least th ree separate  l ayers  of th i n -fi lm  materia ls ,  any two 
wh ich  have  been  tested  to  exh ib i t  adequate  e lectric streng th  of a t l east the  va lue  of the  
test vo l tages  from  Table  1 0  for re inforced  i nsu lation .  

Conformity is checked by the a. c.  voltage test of 6. 10. 4. 4. 4. 4 b) .  

For the  purposes  of th is  test a  specia l  sample  may be  assembled  wi th  on l y two l ayers  of 
the  material .  

6.7.4  Insu lation  requ i rements  for non -mains-ci rcu i ts  

6.7.4.1  General  

As defined  i n  3 . 5. 8,  non-mains  ci rcu i ts  are  ci rcu i ts  wh ich  are  not energ ized  d i rectl y from  the  
mains  bu t  wh ich  are  for example  isolated  by a  transformer or suppl ied  by a  battery.  

NOTE  These  ci rcu i ts  are  assumed  to  be  subj ected  to  l ower transien t  overvol tage  l eve l s  than  the  mains-ci rcu i t.  

6.7.4.2  Clearances  for non-mains-ci rcu i ts  

NOTE  Th is  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  K. 2 . 2 .  

Clearances  for non -mains-ci rcu i ts  shal l :  

a)  for basic i nsu lation  or supplementary i nsu lation ,  meet the  appl icable  values  of Table  1 3  or 
for reinforced  i nsu lation  meet twice  that value;  or  

b)  pass  the  vol tage  test of 6 . 1 0. 4 .4 . 3  using  the  appl icable  value  of Table  1 3 .  

IEC 

L  

d
 

A  

C  
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For the  appl ication  of Table  1 3  the  fol lowing  appl ies:  

1 )  va lues  for test vol tages  for re inforced  i nsu lation  are  1 , 6  times  the  values  for basic  
i nsu lation ;  

2)  i f the  equ ipment i s  rated  to  operate  at an  a l ti tude  greater than  2  000  m ,  the  values  for 
cl earances  are  mu l tip l ied  by the  appl icable  factor of Table  5;  

3)  m in imum  clearance  is  0 , 2  mm  for pol l u tion  degree  2  and  0, 8  mm  for pol l u tion  degree  3 .  

Conformity is checked by inspection and measurement and for b)  by the 5 s a. c.  voltage test 
or 1  min d. c.  voltage test of 6. 10. 4. 4. 3.  

Table  1 3  – Clearances  and  test vol tages  for non-mains-ci rcu i ts  
derived  from  mains-ci rcu i ts  of overvol tage  category I I I  

Working  vol tage  i n  
non-mains  ci rcu i t  

Mains  vol tage  

≤  1 50  V a.c.  r.m .s.  

Mains  vol tage  

1 50  V ≤  300  V a.c.  r.m .s.  

Mains  vol tage  

300  V ≤  600  V a.c.  r.m .s.  

a. c.  r.m . s.  
d . c.  or a . c.  

peak 
Clearance  

Test  vol tage  
a . c.  r.m . s.  

Clearance  
Test vol tage  
a. c.  r.m . s .  

Clearance  
Test  

vol tage  a . c.  
r.m . s.  

V V mm  V mm  V mm  V 

1 6  22, 6  0 , 48  1  1 00  1 , 5  1  800  2 , 9  2  820  

33  47, 3  0 , 50  1  1 00  1 , 5  1  800  3, 0  2  900  

50  70  0 , 53  1  1 20  1 , 5  1  800  3 , 0  2  900  

1 00  1 40  0 , 61  1  1 70  1 , 6  1  880  3, 1  2  960  

1 50  21 0  0 , 69  1  200  1 , 6  1  880  3, 2  3  020  

300  420  0 , 94  1  360  1 , 8  2  040  3, 4  3  1 40  

600  840  1 , 6  1  880  2 , 4  2  440  3 , 9  3  440  

1  000  1  400  2 , 5  2  500  3 , 5  3  200  5, 0  4  000  

1  250  1  750  3 , 2  3  020  4 , 2  3  620  5, 8  4  480  

NOTE  The  val ues  have  been  taken  from  I EC  61 01 0-1 : 201 0,  Table  K. 1 1 .  For h i gher working  vol tages,  see  that  
table.  

Li near i n terpolation  above  1 6  V i s  a l l owed .  

6.7.4.3  Creepage  distances  for non -mains-ci rcu i ts  

NOTE  1  Th i s  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  K. 2 . 3 .  

Creepage d istances  for bas ic i nsu lation  or supplementary insu lation  for non -mains-circu i ts  
shal l  meet the  appl icable  values  of Table  1 4 ,  based  on  the  working  vol tage  wh ich  stresses  the  
i nsu lation .  Va lues  for re in forced  insu lation  are  twice  the  values  for bas ic i nsu lation .  

Where  the  non-mains-ci rcu i t i s  derived  from  the  mains  ci rcu i ts,  then  the  creepage d istance  
shal l  not  be  less  than  the  clearance as  speci fi ed  i n  Table  1 3 .  

Conformity is checked by inspection and measurement.  

Coatings  that meet the  requ i rements  of Annex H  of I EC  61 01 0-1 : 201 0  when  appl ied  to  the  
ou ter surfaces  of pri n ted  wi ri ng  boards  reduce the  pol l u tion  degree  of the  coated  area  to  
pol l u tion  degree  1 .  

Table  1 4  – Creepage  d istances  for non -mains-ci rcu i ts  

NOTE  2  Th i s  tabl e  can  a l so  be  used  to  determ ine  creepage  d i s tances  for fu nctional  i nsu lati on .  
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Secondary 
working  
vol tage 

a.c.  r.m .s.  
or d .c.  

Prin ted  wi ring  board  
materi al  

Other i nsu lating  material  

Pol lu tion  degree  

1  2  2  ( I ndoor meters)  3  (Ou tdoor meters)  

Material  g roups  

Al l  
I ,  I I  or 

I I I a  
I  I I  I I I  I  I I  I I I  

V mm  mm  mm  mm  mm  mm  mm  mm  

1 0  0 , 025  0 , 04  0 , 40  0 , 40  0 , 40  1 , 00  1 , 00  1 , 00  

1 2 , 5  0 , 025  0 , 04  0 , 42  0 , 42  0 , 42  1 , 05  1 , 05  1 , 05  

1 6  0 , 025  0 , 04  0 , 45  0 , 45  0 , 45  1 , 1 0  1 , 1 0  1 , 1 0  

20  0 , 025  0 , 04  0 , 48  0 , 48  0 , 48  1 , 20  1 , 20  1 , 20  

25  0 , 025  0 , 04  0 , 50  0 , 50  0 , 50  1 , 25  1 , 25  1 , 25  

32  0 , 025  0 , 04  0 , 53  0 , 53  0 , 53  1 , 3  1 , 3  1 , 3  

40  0 , 025  0 , 04  0 , 56  0 , 80  1 , 1 0  1 , 4  1 , 6  1 , 8  

50  0 , 025  0 , 04  0 , 60  0 , 85  1 , 20  1 , 5  1 , 7  1 , 9  

63  0 , 040  0 , 063  0 , 63  0 , 90  1 , 25  1 , 6  1 , 8  2 , 0  

80  0 , 063  0 , 1 0  0 , 67  0 , 95  1 , 3  1 , 7  1 , 9  2 , 1  

1 00  0 , 1 0  0 , 1 6  0 , 71  1 , 00  1 , 4  1 , 8  2 , 0  2 , 2  

1 25  0 , 1 6  0 , 25  0 , 75  1 , 05  1 , 5  1 , 9  2 , 1  2 , 4  

1 60  0 , 25  0 , 40  0 , 80  1 , 1  1 , 6  2 , 0  2 , 2  2 , 5  

200  0 , 40  0 , 63  1 , 00  1 , 4  2 , 0  2 , 5  2 , 8  3 , 2  

250  0 , 56  1 , 0  1 , 25  1 , 8  2 , 5  3 , 2  3 , 6  4 , 0  

320  0 , 75  1 , 6  1 , 6  2 , 2  3 , 2  4 , 0  4 , 5  5, 0  

400  1 , 0  2 , 0  2 , 0  2 , 8  4 , 0  5, 0  5, 5  6 , 3  

500  1 , 3  2 , 5  2 , 5  3 , 6  5 , 0  6 , 3  7 , 1  8 , 0  

630  1 , 8  3 , 2  3 , 2  4 , 5  6 , 3  8 , 0  9 , 0  1 0 , 0  

800  2 , 4  4 , 0  4 , 0  5, 6  8 , 0  1 0 , 0  1 1 , 1  1 2 , 5  

1  000  3 , 2  5 , 0  5, 0  7 , 1  1 0, 0  1 2 , 5  1 4 , 0  1 6 , 0  

NOTE  1  The  val ues  have  been  taken  from  I EC 60664-1 : 2007,  Tabl e  F . 4.  

NOTE  2  The  val ues  i n  the  shaded  l i nes  are  the  same  as  i n  Table  9 .  

Li near i n terpolation  i s  a l l owed  from  1 0  V up.  

6.7.4.4  Sol id  i nsu lation  for non -mains-ci rcu i ts  

6.7.4.4. 1  General  

NOTE  Th is  subclause  6 . 7 . 4 . 4  i s  based  on  I EC 61 01 0-1 : 201 0 ,  K. 2 . 4 .  

Sol i d  i nsu lation  for non-mains  ci rcu i ts  shal l  wi thstand  the  e lectrical  and  mechan ical  stresses  
that may occur i n  normal  use,  i n  a l l  rated  envi ronmental  cond i tions  (see  1 . 4) ,  during  the  
i n tended  l i fe  of the  equ ipment.  

The  manufacturer shou ld  take  the  expected  l i fe  of the  equ ipment i n to  account when  selecti ng  
i nsu lati ng  materia ls.  

Conformity is checked by both  of the  following tests:  

a)  the 5 s a. c.  voltage test specified in  6. 10. 4. 4. 4. 3 b)  using the applicable test voltages from 
Table 13 for basic insulation and supplementary insulation.  For reinforced insulation,  the 
values are multiplied by 1 , 6;  

b)  additionally,  if the working voltage exceeds 300 V,  by the 1  min a. c.  voltage test specified 
in  6. 10. 4. 4. 4. 4 c) ,  with a  test voltage of 1 , 5 times the working voltage for basic insulation  
and supplementary insulation  and twice the working voltage for reinforced insulation.  

Sol i d  i nsu lation  shal l  a lso  meet the  fol lowing  requ irements ,  as  appl icable:  
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1 )  for so l id  i nsu lation  used  as  an  enclosure  or barrier,  the  requ i rements  of Clause  8 ,  
Resistance to mechanical stresses;  

2)  for mou lded  and  potted  parts ,  the  requ i rements  of 6. 7. 4 .4 . 2 ;  

3)  for inner i nsu lati ng  l ayers  of prin ted  wi ring  boards,  the  requ irements  of 0 ;  

4)  for th in -fi lm  insu lation ,  the  requ i rements  of 6 . 7. 4. 4 . 4 .  

Conformity is checked as specified in  6. 7. 4. 4. 2 to 6. 7. 4. 4. 4 and in  Clause 8 as applicable.  

6.7.4.4.2  Moulded  and  potted  parts  

For bas ic insu lation ,  supplementary i nsu lation  and  re inforced  i nsu lation ,  conductors  located  
between  the  same two l ayers  mou lded  together (see  F igure  6,  i tem  L)  shal l  be  separated  by 
the  appl icable  m in imum  d istance  of Table  1 5  after the  mou ld ing  i s  completed .  

Conformity is checked by inspection and either by measurement of the separation or by 
inspection of the manufacturer’s specifications.  

Table  1 5  – M in imum values  for d istance   
or th ickness  (see 6.7.4.4.2  to  6.7.4.4.4)  

Peak value  of the  a.c.  or d .c.  working  
vol tage or recurring  peak vol tage  

M in imum  value  

V mm  

≤  330  0 , 01  

>  330  ≤  400  0 , 02  

>  400  ≤  500  0 , 04  

>  500  ≤  600  0 , 06  

>  600  ≤  800  0 , 1 0  

>  800  ≤  1  000  0 , 1 5  

>  1  000  ≤  1  200  0 , 2  

>  1  200  ≤  1  500  0 , 3  

>  1  500  ≤  2  000  0 , 45  

>  2  000  ≤  2  500  0 , 6  

>  2  500  ≤  3  000  0 , 8  

>  3  000  ≤  4  000  1 , 2  

>  4  000  ≤  5  000  1 , 5  

>  5  000  ≤  6  000  2  

>  6  000  ≤  8  000  3  

NOTE  1  The  val ues  have  been  taken  from  IEC 60664-3:2003,  Tabl e  1 ,  Minimum 
spacings for type 2 protection  on  wh ich  I EC 61 01 0-1 : 201 0,  Table  K. 1 4  i s  based .  
For h i gher vol tages,  see  that  table.  

NOTE  2  Type  2  protection  i s  cons idered  to  be  s im i l ar to  sol i d  i nsu lati on .  

 

6.7.4.4.3  Inner insu lating  layers  of printed  wiring  boards  

For bas ic i nsu lation ,  supplementary insu lation  and  re inforced  insu lation  conductors  located  
between  the  same two l ayers  (see  F igure  7,  i tem  L)  shal l  be  separated  by the  appl icable  
m in imum  d istance  of Table  1 5 .  

Conformity is checked by inspection and either by measurement of the separation or by 
inspection of the manufacturer’s specifications.  
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Reinforced  i nsu lation  of i nner i nsu lating  layers  of prin ted  wiri ng  boards  shal l  a lso  have  
adequate  e lectric streng th  through  the  respective  layers.  One  of the  fol lowing  methods  shal l  
be  used :  

a)  the  th ickness  of the  i nsu lation  i s  at  l east the  appl i cable  m in imum  d istance  of Table  1 5;  

Conformity is checked by inspection and either by measurement of the separation or by 
inspection of the manufacturer’s specifications.  

b)  the  i nsu lation  is  assembled  from  at l east two separate  l ayers  of pri n ted  wi ri ng  board  
materia ls ,  each  of wh ich  i s  rated  by the  manufacturer of the  materia l  for an  e lectric  
strength  at  least the  va l ue  of the  test vo l tage  of Table  1 3  for bas ic  insu lation .  

Conformity is checked by inspection of the manufacturer’s specifications.  

c)  the  i nsu lation  is  assembled  from  at l east two separate  l ayers  of pri n ted  wiring  board  
materia ls ,  and  the  combination  of l ayers  is  rated  by the  manufacturer of the  materia l  for an  
e lectric strength  at  l east the  value  of the  test  vol tage  of Table  1 3  mu l ti p l i ed  by 1 , 6  for 
re inforced  i nsu lation .  

Conformity is checked by inspection  of the manufacturer’s specifications.  

6.7.4.4.4  Th in-fi lm  insu lation  

For bas ic i nsu lation ,  supplementary insu lation  and  re inforced  insu lation  conductors  located  
between  the  same two l ayers  (see  F igure  8,  i tem  L)  shal l  be  separated  by at l east the  
appl icable  clearance  and  creepage d istance  of 6 . 7 . 4 . 2  and  6 . 7 . 4 . 3.  

Conformity is checked by inspection and either by measurement of the separation or by 
inspection of the manufacturer’s specifications.  

Reinforced  insu lation  th rough  the  layers  of th i n -fi lm  insu lation  shal l  a lso  have  adequate  
e lectric strength .  One  of the  fol lowing  methods  shal l  be  used :  

a)  the  th ickness  through  the  i nsu lation  is  a t l east the  appl icable  value  of Table  1 5;  

Conformity is checked by inspection and either by measurement of the separation or by 
inspection of the manufacturer’s specifications.  

b)  the  i nsu lation  cons ists  of at l east two separate  layers  of th i n -fi lm  materia ls,  each  of wh ich  
i s  rated  by the  manufacturer of the  materia l  for an  e lectric strength  at l east the  value  of 
the  test vol tage  of Table  1 3  for bas ic i nsu lation ;  

Conformity is checked by inspection of the manufacturer’s specifications.  

c)  the  i nsu lation  cons ists  of at  least  three  separate  l ayers  of th i n -fi lm  materia ls,  any two  of 
wh ich  have  been  tested  to  exh ib i t  adequate  e lectri c streng th .  

Conformity is checked by the 1  min a. c.  voltage test of 6. 10. 4. 4. 4. 4 d)  or – for circuits 
stressed only by DC – the 1  min d. c.  voltage the test of 6. 10. 4. 4. 4. 5.  

For the  purposes  of the  test for option  c),  a  special  sample  may be  assembled  wi th  on l y 
two l ayers  of the  materia l .  

6.7.5  Insu lation  in  ci rcu i ts  not addressed  i n  0  or 6.7.4  

6.7.5.1  General  

NOTE  Subclause  6 . 7 . 5  i s  based  on  I EC 61 01 0-1 : 201 0,  Cl ause  K. 3.  

These  ci rcu i ts  have  one  or more  of the  fo l lowing  characteristics:  

a)  the  maximum  possib le  trans ient  overvol tage  is  l im i ted  by the  suppl y source  or wi th in  the  
equ ipment (see  6 . 7 . 6)  to  a  known  l evel  below the  l evel  assumed  for the  mains  ci rcu i t;  

b)  the  maximum  possible  transient overvol tage  i s  above the  level  assumed  for the  mains  
ci rcu i t;  

c)  the  working  vol tage  is  the  sum  of vol tages  from  more  than  one  ci rcu i t,  or i s  a  m ixed  
vol tage;  
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d )  the  working  vol tage  i ncludes  a  recurring  peak vol tage  that may include  a  period ic non-
sinusoida l  waveform  or a  non-period ic  waveform  that occurs  wi th  some regu lari ty;  

e)  the  working  vol tage  has  a  frequency above  30  kHz.  

I n  cases  a)  to  c) ,  cl earances  for basic i nsu lation  and  supplementary i nsu lation  are  determ ined  
accord ing  to  6 . 7 . 5. 2 .  

I n  cases  d )  and  e)  clearances  are  determ ined  accord ing  to  6 . 7. 5. 3 .  

I n  a l l  cases  0  addresses  creepage  d istance  and  6 . 7. 5. 5  sol i d  i nsu lation .  

6.7.5.2  Clearance  calcu lation  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  K. 3. 2 .  

Clearances  for basic i nsu lation  and  supplementary i nsu lation  are  determ ined  from  the  
fol l owing  formu la:  

Clearance = 퐷1 + 퐹 × (퐷2 −  퐷1 )  

where  

퐹   i s  a  factor,  determ ined  from  one  of the  formu las:  

 퐹 = �1,25 ×
푈w
푈m
� − 0,25   i f  푈w/푈m  0,2  

퐹 = 0     i f 푈w/푈m  0,2  

where  

푈m = 푈w + 푈t  
where  

푈w  i s  the  maximum  peak value  of the  working  vol tage;  

푈t   i s  the  maximum  add i ti onal  transien t overvol tage;  

퐷1  and  퐷2  are  values  taken  from  Table  1 6  for 푈m .  

where  

•  퐷1  represents  the  clearance that wou ld  be  appl icable  to  a  trans ient overvol tage  wi th  the  
shape of a  1 , 2  /  50  µs  impu lse.   

•  퐷2  represents  the  clearance that wou ld  be  appl icable  to  the  peak working  vol tage  wi thout 
any trans ient overvol tage;  

Clearances  for re in forced  i nsu lation  are  twice  the  values  for bas ic  i nsu lation .  

I f the  equ ipment i s  rated  to  operate  at an  al ti tude  greater than  2  000  m ,  the  clearances  shal l  
be  mu l ti p l ied  by the  appl icable  factor of Table  5 .  

M in imum  clearance,  for bas ic i nsu lation ,  supplementary i nsu lation  and  re inforced  i nsu lation ,  
i s  0 , 2  mm  for pol l u tion  degree  2  and  0, 8  mm  for pol lu tion  degree  3 .  

Conformity is checked by inspection and measurement or by the test specified in  6. 10. 4. 4. 5.  
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Table  1 6  – C learance  values  for the  calcu lation  of 6 .7.5.2  

Maximum  
vol tage   
U

m
 

C l earance  Maximum  
vol tage  
U

m
 

C l earance  

D
1
 D

2
 D

1
 D

2
 

V mm  mm  V mm  mm  

1 4, 1  to  266  0 , 01 0  0 , 01 0  4  000  2 , 93  6 , 05  

283  0 , 01 0  0 , 01 3  4  530  3 , 53  7 , 29  

330  0 , 01 0  0 , 020  5  660  4 , 92  1 0, 1  

354  0 , 01 3  0 , 025  6  000  5, 37  1 0, 8  

453  0 , 027  0 , 052  7  070  6 , 86  1 3, 1  

500  0 , 036  0 , 071  8  000  8 , 25  1 5, 2  

566  0 , 052  0 , 1 0  8  91 0  9 , 69  1 7, 2  

707  0 , 081  0 , 20  1 1  300  1 2 , 9  22, 8  

800  0 , 099  0 , 29  1 4  1 00  1 6, 7  29, 5  

891  0 , 1 2  0 , 41  1 7  700  21 , 8  38, 5  

1  1 30  0 , 1 9  0 , 83  22  600  29, 0  51 , 2  

1  41 0  0 , 38  1 , 27  28  300  37, 8  66, 7  

1  500  0 , 45  1 , 40  35  400  49, 1  86, 7  

1  770  0 , 75  1 , 79  45  300  65, 5  1 1 6  

2  260  1 , 25  2 , 58  56  600  85, 0  1 50  

2  500  1 , 45  3 , 00  70  700  1 1 0  1 95  

2  830  1 , 74  3 , 61  89  1 00  1 45  255  

3  540  2 , 44  5, 04  1 00  000  1 65  290  

Li near i n terpolation  i s  a l l owed  from 1 4,1  V up.  

 

Table  1 7  shows  test vol tages  based  on  clearances.  
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Table  1 7  – Test vol tages  based  on  clearances  

Requ i red  clearance  Test vol tage  

 Impu lse  

1 , 2/50  µs  

a.c.  r.m .s.  
50/60  Hz  

mm V peak V r.m . s  

0 , 01 0  330  230  

0 , 025  440  31 0  

0 , 040  520  370  

0 , 063  600  420  

0 , 1  81 0  500  

0 , 2  1  1 50  620  

0 , 3  1  31 0  71 0  

0 , 5  1  550  840  

1 , 0  1  950  1  060  

1 , 5  2  560  1  390  

2 , 0  3  090  1  680  

2 , 5  3  600  1  960  

3, 0  4  070  2  21 0  

4 , 0  4  930  2  680  

4 , 5  5  330  2  900  

5, 0  5  720  3  1 1 0  

6 , 0  6  460  3  51 0  

8, 0  7  840  4  260  

1 0 , 0  9  1 00  4  950  

1 2 , 0  1 0  600  5  780  

1 5, 0  1 2  900  7  000  

20  1 6  400  8  980  

25  1 9  900  1 0  800  

30  23  300  1 2  700  

40  29  800  1 6  200  

50  36  000  1 9  600  

60  42  000  22  800  

80  53  700  29  200  

1 00  65  000  35  400  

NOTE  1  The  val ues  are  taken  from  I EC 61 01 0-1 : 201 0,  Tab le  K. 1 6  

Li near i n terpolation  i s  a l l owed  from 0,01 0 mm up.  

 

EXAMPLE  1 :  

Clearance  for rei n forced  i nsu l ation  for a  working  vol tage  wi th  peak va lue  of 3  500  V and  an  add i ti onal  transi ent  
vol tage  of 4  500  V (th i s  can  be  expected  wi th i n  an  e l ectron ic swi tch i ng -ci rcu i t) :  

Maximum  vol tage   푈m = 푈w + 푈t  =  (3  500  +  4  500)  V =  8  000  V  

푈w/푈m =  3  500  /  8  000  =  0 , 44  >  0 , 2  

thus  퐹 = �1,25 × 푈w
푈m
� − 0,25  =  1 , 25  x 3  500  /  8  000  – 0 , 25  =  0 , 297  
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Values  deri ved  from  Tabl e  1 6  at  8  000  V:  

퐷1  =  8 , 25  mm ,퐷2  =  1 5, 2  mm  

퐶퐶퐶퐶퐶퐶퐶퐶퐶 = 퐷1 + 퐹 × (퐷
2
−  퐷1 )  =  8 , 25  +  0 , 297  ×  ( 1 5, 2  – 8 , 25)  =  8 , 25  +  2 , 06  =  1 0 , 3  mm  

For rei n forced  i nsu l ation  the  va l ue  i s  doubl ed .  Cl earance  =  20 , 6  mm .  

EXAMPLE  2 :  

Clearance  for bas ic i nsu l ation  for a  ci rcu i t  d ri ven  from  a  mains  transformer connected  to  an  ou tl et  of the  d i stri bu tion  
system  wi th  a  mains  vol tage  of 230  V and  overvol tage  category I I .  The  ci rcu i t  i ncl udes  trans ien t  overvol tage  
l im i ti ng  devices  (see  6 . 7 . 6 )  wh i ch  l im i t  the  maximum  vol tage  ( i ncl ud i ng  transients)  i n  the  ci rcu i t  to  1  000  V.  

The  peak value  푈w  of the  vol tage  i n  the  ci rcu i t  i s  1 50  V.  

The  maximum  value  of the  vo l tage  푈푚  =  1  000  V.  

푈w/푈m =  1 50  /  1  000  =  0 , 1 5  <  0 , 2 ,  thus  F  =  0 .  

Clearance  퐷1  =  0 , 1 5  mm  i n terpol ated  from  Table  1 6 .  

The  cl earance  i s  then  corrected  for a l ti tude  and  checked  agai nst  pol l u ti on  deg ree  m in imum  cl earances.  

6.7.5.3  Clearances  in  ci rcu i ts  having  recurring  peak vol tages,  or having  working  
vol tages  wi th  frequencies  above  30  kHz 

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  K. 3. 3.  

Clearances  for bas ic i nsu lation  and  supplementary insu lation  for ci rcu i ts  having  recurring  
peak vol tages  but not subj ected  to  frequencies  above 30  kHz shal l  meet the  values  of the  
second  column  of Table  1 8  using  the  recurring  peak vol tage  as  the  i ndex.  (See  F igure  9  for an  
example  of a  recurring  peak vol tage. )  

 

Key 

A  Peak val ue  of recu rri ng  vol tage  

B   Working  vol tage  val ue  

Figure  9  – Example of recurring  peak vol tage  

Clearances  for bas ic i nsu lation  and  supplementary i nsu lation  for ci rcu i ts  that are  subjected  to  
frequencies  above 30  kHz shal l  meet the  va lues  of the  th i rd  column  of Table  1 8  us ing  the  
peak va lue  of the  working  vol tage  as  the  i ndex.  

Clearances  for bas ic i nsu lation  and  supplementary insu lation  for ci rcu i ts  that may be  
subj ected  to  both  recurring  peak vol tages  and  to  frequencies  above 30  kHz shal l  meet the  
h igher of these  requ irements.  

Clearances  for re inforced  i nsu lation  are  twice  the  values  for bas ic  insu lation .  

U 

A  

B  
t  

IEC  
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I f the  equ ipment i s  rated  to  operate  at an  a l ti tude  greater than  2  000  m ,  the  clearances  are  
mu l tip l ied  by the  appl icable  factor of Table  5.  

The  m in imum  clearance,  for basic  i nsu lation ,  supplementary i nsu lation  and  re inforced  
i nsu lation ,  i s  0 , 2  mm  for pol l u tion  degree  2  and  0 , 8  mm  for pol l u tion  degree  3.  

Conformity is checked by inspection  and measurement.  

Table  1 8  – C learances  for basic  insu lation  in  ci rcu i ts   
having  recurring  peak vol tages  

Vol tage  

Clearances  

Frequencies   
up  to  30  kHz  

Frequencies   
above 30  kHz  

V peak mm  mm  

0  to  330  0 , 01  0 , 02  

400  0 , 02  0 , 04  

500  0 , 04  0 , 07  

600  0 , 06  0 , 1 1  

800  0 , 1 3  0 , 26  

1  000  0 , 26  0 , 48  

1  200  0 , 42  0 , 76  

1  500  0 , 76  1 , 1  

2  000  1 , 27  1 , 8  

2  500  1 , 8  2 , 6  

3  000  2 , 4  3 , 5  

4  000  3, 8  5, 7  

5  000  5, 7  8  

6  000  7, 9  1 0  

8  000  1 1  1 5  

1 0  000  1 5, 2  20  

1 2  000  1 9  25  

1 5  000  25  32  

20  000  34  44  

25  000  44  58  

30  000  55  72  

40  000  77  1 00  

50  000  1 00  – 

NOTE  The  va lues  for frequencies  up  to  30  kHz correspond  to  I EC 60664-1 : 2007,  Table  F . 7a,  Case  A,  
i nhomogeneous  fi e l d  cond i ti ons.  

Li near i n terpolation  i s  a l l owed  from 330 V up.  

 

6.7.5.4  Creepage  d istances  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  K. 3. 4 .  

The requ i rements  of 6 . 7 . 4. 3,  creepage  d istances  for non -mains-ci rcu i ts,  appl y.  

Conformity is checked as specified in  6. 7. 4. 3.  

6.7.5.5  Sol id  i nsu lation  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  K. 3. 5.  
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The  requ irements  of 6. 7. 4. 4  appl y except that  in  6 . 7 . 4 . 4. 1  a),  0  b)  and  c),  and  6 . 7 . 4. 4. 4  b)  and  
c)  the  values  of Table  1 7  are  used  i n  p l ace  of the  appl icable  va lues  of  
Table  1 3.  

To  determ ine  the  requ i red  test vol tage  from  Table  1 7  the  fol lowing  procedure  shal l  be  appl ied :  

a)  ca lcu lation  of the  theoretica l l y requ i red  clearance  accord ing  to  6 . 7. 5. 2  cons idering  the  
requ irements  of 6 . 7 . 5. 3.  M in imum  clearances  for pol l u tion  degrees  2  and  3  do  not appl y.  

b)  appl ication  of the  resu l ting  theoretical l y requ i red  clearance value  of Table  1 7  to  determ ine  
the  requ i red  test vol tage.  

Conformity is checked as specified in  6. 7. 4. 4,  using the test voltage determined above in  
place of the test voltage from Table  13.  

6.7.6  Reduction  of transient  overvoltages  by the  use of overvoltage  l im iting  devices  

NOTE  Th is  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  Clause  K. 4.  

Transient  overvol tages  in  a  ci rcu i t  may be  l im i ted  by combinations  of ci rcu i ts  or components.  
Components  su i table  for th is  purpose  i nclude  varistors  and  gas-fi l l ed  surge  arrestors.  See  
a lso  1 3 .5.  

When  such  components  are  used ,  cl earances  may be  reduced  to  wi thstand  an  impu lse  
vol tage  one  s tep  l ower i n  the  preferred  series  of impu lse  vol tages.  See  Table  7 ,  note  b) .  

EXAMPLE  1  For an  i ndoor meter wi th  nom inal  vol tage  3  x 230  /  400  V,  the  rated  impu lse  vo l tage  for basic  
i nsu lati on  i s  4  000  V,  see  Tabl e  7 ,  and  the  requ i red  cl earance  i s  3 , 0  mm ,  see  Tabl e  8.  I f a  vari stor i s  used  then  the  
cl earance  may be  reduced  to  1 , 5  mm .  

EXAMPLE  2  For the  same  meter,  the  rated  impu lse  vol tage  for re i n forced  i nsu lati on  i s  6  000  V,  see  Tabl e  7 ,  and  
the  requ i red  cl earance  i s  5, 5  mm .  I f a  vari stor i s  used  then  the  cl earance  may be  reduced  to  3 , 0  mm .  

Conformity is checked by measurement and by performing the impulse voltage test specified 
in  6. 10. 3. 5 with the test voltages reduced by one step,  on a  sample from which the varistors 
have been  removed.  

6.8  Insu lation  requ irements  between  ci rcu i ts  and  parts  

NOTE  1  Th i s  subclause  i s  based  on  I EC 60255-27: 201 3,  Annex A.  

This  subclause  provides  gu idance  on  the  i solation  class  and  i nsu lation  requ irements:  

•  on  the  one  hand  between  these  ci rcu i ts ;  and  on  the  other hand  

•  between  these  ci rcu i ts  and  access ib le  parts .  

Typical  examples  are  provided  i n  Annex B.  

The  i nsu lation  requ irements  shou ld  be  used  to  determ ine  the  requ i red  clearances,  creepage  
d istances  and  sol i d  i nsu lation  from  6 .7 .  

The  fol l owing  mains  ci rcu i ts  shal l  be  considered  as  hazardous  l i ve  (HLV)  ci rcu i ts :  

•  vo l tage  and  curren t ci rcu i ts  of d i rect connected  and  transformer operated  meters;  

NOTE  2  Cu rren t ci rcu i ts  of CT operated  meters  are  general l y earthed .  

•  neu tral  ci rcu i ts;  

•  re lays  /  con trol  swi tches  swi tch ing  mains  vol tage;  

•  auxi l i ary suppl y ci rcu i ts  i n tended  for connection  to  the  mains .  

Non -mains-circu i ts  are  class i fi ed  by their working  vol tage  and  i solation  class  as ;  see  Table  1 9:  
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•  hazardous  l i ve  vol tage  (HLV)  ci rcu i ts  (ci rcu i ts  wi th  vol tage  l evels  exceed ing  the  va lues  of 
6 . 3. 2) ;  

•  extra  l ow vol tage  (ELV)  ci rcu i ts;  

•  safety extra  l ow vol tage  (SELV)  ci rcu i ts;  

•  protecti ve  extra  l ow vol tage  (PELV)  ci rcu i ts;  

•  protection  by equ ipoten tia l  bond ing  (PEB)  ci rcu i ts.  

Table  1 9  – I solation  classes  for non-mains-ci rcu i ts  

Circu i t  
i solation  
class  

Description  

HLV 

Hazardous  
Li ve  Vol tage  

Non -mains-ci rcu i ts  exceed ing  33  V r.m . s .  a . c.  or 70  V d . c. ,  i . e .  ELV vol tage  l im i ts .  

ELV 

Extra  l ow 
vol tage  

Non -mains-ci rcu i ts  complyi ng  wi th  the  fol l owing  under normal  operational  cond i ti ons:  

– not  exceed ing  33  V r.m . s.  a . c.  or 70  V d . c.  i . e .  ELV vol tage  l im i ts;  

– separated  from  HLV ci rcu i ts  by at  l east  basic  i nsu l ation .  

See  Annex B .  

ELV ci rcu i ts  shou ld  not  be  accessib le  u nder normal  operational  cond i ti ons.  

Examples  are:  

– non -mains  ci rcu i ts ;  

– anal ogue/d i g i tal  i npu ts  and  ou tpu ts ,  complying  wi th  ELV vol tage  l im i ts ;  

– connections  to  ELV term inations  of other products.  

SELV 

Safety extra  
l ow vol tage  

Non -mains-ci rcu i ts  complyi ng  wi th  ELV vol tage  l im i ts  and  the  fol l owi ng  cond i ti ons:  

– separated  from  HLV ci rcu i ts  by re i n forced/doubl e  i nsu l ation ;  

– there  shal l  be  no  provis ion  for an  earth  connecti on .  

See  Annex B .  

SELV ci rcu i ts  may be  accessible  and  are  safe  to  touch  under both  normal  operational  and  
s i ng le-fau l t  cond i ti ons.  

Connection  of an  earth  to  a  SELV ci rcu i t  i s  not  perm i tted ;  for example,  connection  to  an  earthed  
cable  screen  or earthed  commun ication  ci rcu i t  i s  not  perm i tted .  Where  th i s  i s  requ i red ,  the  
ci rcu i t  defi n i ti on  shou l d  change  to  PELV.  

An  exception  cou ld  be  for a  PELV system  earthed  at  one  end  of a  cable  run ,  i t  wou ld  be  
perm iss ible  to  connect an  SELV system  at  the  other end .  

Examples  are:  

– anal ogue/d i g i tal  i npu ts  and  ou tpu ts  wh ich  may be  connected  d i rectl y to  u nearthed  
commun ication  networks  or ci rcu i ts ;  

– SELV ports  wh i ch  are  su i table  for connection  to  SELV ports  of other products .  

PELV 

Protecti ve  
extra  l ow 
vol tage  

Non -mains-ci rcu i ts  complyi ng  wi th  ELV vol tage  l im i ts  and  the  fol l owi ng  cond i ti ons:  

– PELV ci rcu i ts  shal l  be  separated  from  HLV ci rcu i ts  by re i n forced /doubl e  i nsu l ation ;  

– PELV ci rcu i ts  may be  connected  to  functi onal  earth ,  the  protecti ve  (earth )  conductor,  or have  
provis ion  for an  earth  connection .  

See  Annex B .  

PELV ci rcu i ts  may be  accessib le  and  are  safe  to  touch  under both  normal  operational  and  s i ng l e  
fau l t  cond i ti ons.  

Examples  are:  

– anal ogue/d i g i tal  i npu ts  and  ou tpu ts  wh i ch  may be  connected  d i rectl y to  commun ication  
networks  or ci rcu i ts ;  

– PELV ports  wh ich  are  su i table  for connection  to  PELV ports  of other products.  
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Circu i t  
i solation  
class  

Description  

PEB 

Protection  
by 
equ i poten tia l  
bond ing  

Non -mains-ci rcu i ts  complyi ng  wi th  ELV vol tage  l im i ts  and  the  fol l owi ng  cond i ti ons:  

– bas ic  protection  aga inst  e l ectri c  shock i s  provided  by basic  i n su lation  separati ng  HLV ci rcu i ts  
from  PEB  ci rcu i ts ;  

– for fau l t  protection ,  PEB  ci rcu i ts  and  access ible  conducti ve  parts ,  shal l  be  bonded  to  the  
protecti ve  conductor term inal  wh ich  wi l l  prevent  hazardous  l i ve  vol tages  i n  PEB  ci rcu i ts .  

See  Annex B .  

PEB  ci rcu i ts  may be  accessib l e  and  are  safe  to  touch  under both  normal  operational  and  s i ng le  
fau l t  cond i ti ons.  

PEB  ci rcu i ts  may be  cons idered  as  protecti ve  earthed  ci rcu i ts  or earthed  accessib l e  parts  for the  
purposes  of Table  20.  

Examples  are:  

– anal ogue/d i g i tal  i npu ts  and  ou tpu ts  wh ich  may be  connected  d i rectl y to  commun ication  
networks  or ci rcu i ts ;  

– PEB  ports  wh ich  are  su i tabl e  for connection  to  PEB  ports  of other products.  

 

Table  20  shows  the  i nsu lation  requ i rements  between  any two  ci rcu i ts.  

Table  20  – Insu lation  requ i rements  between  any two ci rcu i ts  

 HLV  
mains-
ci rcu i t 

1 )
 

ELV ci rcu i t  SELV 
ci rcu i t  

PELV 
ci rcu i t  

PEB  ci rcu i t  
2)
 

Protective  
earthed  
HLV non-
mains-

ci rcu i t  
2) ,  3 )

 

Unearthed  
HLV non-
mains  

ci rcu i t  
3)
 

HLV mains-
ci rcu i t 

1 )
 

F/B  
1 )  6 )

 

Table  8  
Table  9  

B  

Table  8  
Table  9  

D,  R  

Table  8  
Table  9  

D,  R  

Table  8  
Table  9  

B  
5)
 

Table  8  
Table  9  

B  

Table  8  
Table  9  

B  

Table  8  
Table  9  

ELV ci rcu i t  

B  

Table  8  
Table  9  

F/B  
6)
 

Table  1 3  
Table  1 4  

B ,  S  

Table  1 3  
Table  1 4  

B ,  S  

Table  1 3  
Table  1 4  

F/B  
5) ,  6 )

 

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

SELV ci rcu i t  

D,  R  

Table  8  
Table  9  

B ,  S  

Table  1 3  
Table  1 4  

F/B  
6)
 

Table  1 3  
Table  1 4  

F/B  
8)
 

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

D,  R  

Table  1 3  
Table  1 4  

D ,  R  

Table  1 3  
Table  1 4  

PELV ci rcu i t  
2)
 

D,  R 

Table  8  
Table  9  

B ,  S  

Table  1 3  
Table  1 4  

F/B  
8)
 

Table  1 3  
Table  1 4  

F/B  
6)
 

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

D,  R  

Table  1 3  
Table  1 4  

D ,  R  

Table  1 3  
Table  1 4  

PEB ci rcu i t  
2)
 

B  
5)
 

Table  8  
Table  9  

F/B  
5) ,  6 )

 

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

F/B  
5)
 

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

Protective  
earthed  HLV 
non-mains  
ci rcu i t  

2) ,  3 )
 

B  

Table  8  
Table  9  

B  

Table  8  
Table  9  

D ,  R  

Table  8  
Table  9  

D ,  R  

Table  8  
Table  9  

B  

Table  8  
Table  9  

F/B  
6)
 

Table  8  
Table  9  

B  

Table  8  
Table  9  

Unearthed  
HLV non-
mains  ci rcu i t  
3)
 

B  

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

D,  R  

Table  1 3  
Table  1 4  

D,  R  

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

F/B  
6)
 

Table  1 3  
Table  1 4  

Protective  
earthed  
accessibl e  
part 

2) ,  7 )
 

B  

Table  8  
Table  9  

F/B  
6)
 

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

F/B  
6)
 

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

Unearthed  
accessibl e  
part 

7)
 

D,  R  

Table  8  
Table  9  

B  

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

F/B  
6)
 

Table  1 3  
Table  1 4  

B  

Table  1 3  
Table  1 4  

D,  R  

Table  1 3  
Table  1 4  

B/D,  R 
4)  

Table  1 3  
Table  1 4  
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Abbrevi ations  for i nsu lations:  

B :  Bas ic i nsu lation ;  S :  Supplementary i nsu lati on ;  D :  Double  i nsu lation ,  R:  Rein forced  i nsu l ation  

F :  Functional  i nsu l ation  

1 )  I f the  functi onal  vol tage  (not  re lati ve  to  earth /ground)  i s  g reater than  the  rated  i nsu lation  vol tage,  the  
creepage  d i stance  for the  functiona l  i nsu l ation  may be  g reater than  that  for the  basic i nsu l ati on .  An  example  
i s  a  term inal  b l ock of a  th ree-phase  meteri ng  equ ipment  wi th  U

n
 =  230/400  V,  where  the  functional  phase-to-

phase  vol tage  i s  400  V r.m . s.  For an  i ndoor meter wi th  materi a l  g roup  I I I ,  the  creepage  d i stance  for basic  
i nsu lati on  from  Table  9  i s  3 , 2  mm ,  bu t  the  creepage  d i stance  for functional  i nsu lati on  from  Table  1 4  i s  
4 , 0  mm .  

2)  Connections  to  the  protecti ve  conductor shal l  comply  wi th  6 . 5. 2 . 4 .  Otherwise,  th i s  sha l l  be  considered  to  be  
an  u nearthed  ci rcu i t.  

3)  There  shal l  be  at  l east  basic  i n su lation  between  HLV non -mains  ci rcu i ts  and  HLV mains  ci rcu i ts .  

4)  I nsu lation  between  an  unearthed  non -mains  ci rcu i t  at  hazardous  vol tage  and  an  unearthed  access ible  
conducti ve  part  sha l l  sati sfy the  more  onerous  of the  fo l l owing :  

– double/rei n forced  i nsu lation ,  the  working  vol tage  of wh ich  i s  equal  to  the  hazardous  vol tage;  or 

– supplementary i nsu lation ,  the  worki ng  vol tage  of wh ich  i s  equal  to  the  vol tage  between  the  non -mains  
ci rcu i t  at  hazardous  vol tage;  and  

•  another non-mains  ci rcu i t  at  hazardous  vo l tage;  or 

•  a  mains  ci rcu i t.  

5)  See  Annex B  for the  cond i ti ona l  use  of basic  i nsu l ation  for PEB.  

6)  Suppl ementary or basic  i nsu l ation  shal l  be  used  i f one  of the  ci rcu i ts  i s  an  i ndependent ci rcu i t  or i s  ad jacent 
to  a  conducti ve  part  wh ich  may be  earthed  when  the  equ i pment i s  i nsta l l ed .   

7)  A functional  earthed  ci rcu i t  shal l  be  treated  as  an  unearthed  access ible  part.  The  exception  i s  where  the  
functional  earth  i s  bonded  to  the  protecti ve  conductor and  th i s  meets  the  re levant  requ i rements,  then  i t  may 
be  treated  as  an  earthed  accessib le  part.  

8)  For a  PELV system  earthed  at  one  end  of a  cable  run ,  i t  wou ld  be  perm issib le  to  connect a  SELV system  at  
the  other end .  

NOTE  Reference  i s  made  to  the  respecti ve  tab l es  speci fyi ng  cl earances  and  creepage  d i stances.  

 

Based  on  th is :  

•  bas ic i nsu lation  is  requ i red  between  the  case  of a  protecti ve  class  I  equ ipment and  the 
HLV mains-ci rcu i ts  or HLV non-mains-ci rcu i ts;  

•  double  i nsu lation  i s  requ i red  between  the  case  of protective  class  I I  equ ipment and  the  
HLV mains-circu i ts  or HLV non -mains-ci rcu i ts.  See  a lso  6. 1 0 . 4. 3. 2  ,  i tem  b) ;  

•  the  clearance  between  the  term inal  cover,  i f made of meta l ,  and  the  upper surface  of the  
term inal  screws when  screwed  down  to  the  maximum  appl icable  conductor fi tted  shal l  
meet the  requ i rements  for bas ic i nsu lation  for protecti ve  class  I  equ ipment meters  and  
double  insu lation  for protecti ve  class  I I  equ ipment;  

•  the  i nsu lation  between:  

– non-mains-circu i ts  and  other ci rcu i ts;  

– non-mains-circu i ts  and  the  accessib le  parts ;  

sha l l  be  d imensioned  accord ing  to  the  isolation  class  of the  non -mains-circu i t.  

Annex B  provides  some examples.  
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6.9  Constructional  requ irements  for protection  against  e lectric  shock 

6.9. 1  General  

NOTE  1  Th i s  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 9. 1 .  

I f a  fa i l u re  cou ld  cause  a  hazard :  

a)  the  securi ty of wiri ng  connections  subject to  mechan ical  s tresses  shal l  not depend  on  
soldering ;  

b)  screws  securing  removable  covers  shal l  be  captive  i f thei r l ength  determ ines  a  clearance 
or creepage  d istance  between  accessib le  conductive  parts  and  hazardous  l i ve  parts;  

c)  accidental  l oosen ing  or freeing  of the  wi ri ng ,  screws,  etc. ,  shal l  not  cause  access ib le  parts  
to  become hazardous  l i ve;  

d )  cl earances  and  creepage  d istances  between  the  enclosure  and  hazardous  l i ve  parts  shal l  
not be  reduced  below the  values  for basic  i nsu lation  by l oosen ing  of parts  or wi res.  

NOTE  2  Screws  or n u ts  wi th  l ock washers  are  not  regarded  as  l i able  to  become l oose,  nor are  wi res  wh ich  are  
mechan ical l y secu red  by more  than  sol dering  a l one.  

Conformity is checked by inspection and measurement of clearances and creepage distances.  

6.9.2  Insu lating  materials  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 9. 2 .  

The fol l owing  shal l  not  be  used  as  i nsu lation  for safety purposes:  

a)  materia ls  wh ich  can  eas i l y be  damaged  (for example,  l acquer,  enamel ,  oxides,  anod ic  
fi lms);  

b)  non- impregnated  h ygroscopic materia ls  (for example,  paper,  fibres,  fi brous  materia ls) .  

Conformity is checked by inspection.  

6.9.3  Colour cod ing  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  6 . 9. 3.  

Green-and -yel low i nsu lation  shal l  not  be  used  except for:  

a)  protecti ve  earth  conductors;  

b)  protecti ve  bond ing  conductors ;  

c)  poten tia l  equal i zation  conductors  for safety purposes;  

d )  functional  earth  conductors.  

Conformity is checked by inspection.  

6.9.4  Equ ipment case  

Hazardous  l i ve  parts  shal l  be  l ocated  wi th in  the  equ ipment case.  

I f the  equ ipment case  has  removable  covers,  they shal l  be  fi rm ly secured  in  p l ace  i n  such  a  
way that:  

a)  they may on l y be  removed  by us ing  a  tool ;  

b)  i f protected  by seals ,  they cannot be  removed  wi thou t breaking  the  seals .  

NOTE  1  I f the  covers  are  fi xed  by  screws  these  are  general l y  protected  by seal s  so  that  the  covers  cannot  be  
removed  wi thou t breaking  the  seal s  fi rst  then  us i ng  a  tool  to  l oosen  /  fasten  the  screws.  
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NOTE  2  Some meteri ng  equ i pment  i s  “sealed  for l i fe” ,  so  that  the  case  can  be  on ly opened  by breaking  i t.  

NOTE  3  Th i s  requ i rement does  not  appl y to  covers  wi th i n  the  meter enclosu re.  

Term inals  that are  hazardous  l i ve  shal l  be  covered  by term inal  covers,  enclos ing  the  actual  
term inals ,  the  conductor fixing  screws  and ,  un less  otherwise  agreed  by the  manufacturer and  
the  purchaser,  a  su i table  l ength  of the  external  conductors  and  their insu lation ,  so  that no  
hazardous  l i ve  term inals  become accessib le  wi thou t removing  the  term inal  cover.  Term inal  
covers  shal l  be  fi rm ly secured  i n  p l ace  as  speci fied  above.  

Panel  mounted  meters  do  not have  to  be  equ ipped  wi th  term inal  covers,  i f access  to  
hazardous  l i ve  term inals  i n  normal  operati ng  cond i tion  i s  prevented  by an  appropriate  barrier.  

Conformity is checked by inspection and if necessary,  the tests specified in  6. 2 and 6. 3.  

Term inal  covers  covering  term inals  i n tended  for connecting  devices  by the  user  d o  not need  
to  be  protected  against  removal .  Term inals  l ocated  under term inal  covers  that can  be  
removed  by a  user shal l  be  safe  to  touch  (SELV,  PELV or PEB).  See  6 . 8.  

Term inals  may be  grouped  i n  connectors  to  prevent access  to  the  term inals.  

I t  shal l  not be  poss ib le  to  remove  socket-mounted  equ ipment  from  i ts  speci fied  match ing  
socket wi thou t breaking  a  seal .  

The  case  shal l  have  sufficient mechan ical  strength ,  s tabi l i ty and  durabi l i ty to  main tain  the  
speci fied  degree  of protection  and  shal l  meet the  ri g i d i ty requ i rements  speci fied  i n  8. 2.  

The  equ ipment case,  i nclud ing  the  covers  and  term inal  covers  shal l  provide  a  degree  of 
protection  as  speci fied  i n  C lause  1 1 .  

Conformity is checked by inspection and the tests of 8. 2,  10. 5. 1 ,  10. 5. 2 and Clause 11 .  

6.9.5  Terminal  blocks  

NOTE  Th is  subclause  i s  based  on  I EC 62052-1 1 : 2003,  5. 4.  

Term inals  may be  grouped  in  (a)  term inal  b l ock(s).  Term inal  b locks  shal l  have  adequate  
i nsu lating  properties  and  mechan ical  s trength .  I n  order to  satisfy such  requ i rements  when  
choosing  i nsu lating  materials  for the  term inal  block(s),  adequate  testi ng  of materia ls  sha l l  be  
taken  i n to  account.  See  a lso  9 . 3. 2. 1 .  

Conformity is checked with  the test specified in  10.5. 2.  

The holes  i n  the  i nsu lati ng  materia l  wh ich  form  an  extens ion  of the  term inal  ho les  shal l  be  of 
sufficien t s i ze  to  a lso  accommodate  the  i nsu lation  of the  conductors.  

Conformity is checked by inspection.  

6.9.6  Insu lating  materials  of supply control  and  load  swi tches  

I nsu lating  parts  hold ing  curren t carrying  parts  of suppl y con trol  and  l oad  control  swi tches  shal l  
have  adequate  insu lating  properties  and  mechan ical  s trength .  I n  order to  sati sfy such  
requ i rements  when  choosing  insu lati ng  materia ls  for the  swi tches  adequate  testi ng  of 
materia ls  sha l l  be  taken  i n to  account.  

Conformity is checked with  the test specified in  10.5. 2.  
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6.9.7  Terminals  

NOTE  Th is  subclause  6 . 9. 7  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 6. 4  and  I EC 62477-1 : 201 2,  4 . 1 1 . 8.  

6.9.7. 1  General  requ irements  

Al l  parts  of term inals  wh ich  main tain  e lectrical  con tact and  carry current sha l l  be  made of 
metal  having  adequate  mechan ical  strength .  

Al l  metal  parts  of each  term inal  shal l  be  such  that the  risk of corros ion  resu l ting  from  contact 
wi th  any other metal  part i s  m in im ized .  

Term inals  shal l  be  anchored ,  fi tted  or des igned  so  that conductors  wi l l  not work l oose  when  
they are  tightened ,  l oosened  or when  connections  are  made.  

The  term inals ,  the  conductor fixing  screws,  or the  external  or i n ternal  conductors  shal l  not be  
l iable  to  come i n to  contact wi th  term inal  covers  made  of conducting  materia l .  

Conformity is checked by manual test and inspection.  

The term inals  of current ci rcu i ts  of d i rect connected  meters  shal l  be  cons idered  to  be  at  the  
same potentia l  as  the  re lated  vol tage  ci rcu i t.  

NOTE  1  The  term inal s  of curren t ci rcu i ts  of current  transformer operated  meters  are  general l y earthed .  

Term inals  of one  current ci rcu i t sha l l  be  considered  to  be  at the  same potentia l .  

Term inals  wh ich  are  g rouped  close  together shal l  be  protected  against acciden tal  sh ort-
ci rcu i ting  that may be  detrimen tal  to  the  operation  of equ ipment and  the  i nsu lation  shal l  not be  
reduced  below the  rated  va lues,  even  i f a  s trand  of a  conductor escapes  from  a  term inal .   

Protection  may be  obtained  by i nsu lating  barriers .  

Conformity is checked by inspection  and – in  case of doubt – by performing the following test:  

NOTE  2  The  fo l l owing  test  i s  from  I EC 60950-1 : 2005,  3 . 3 . 8.  

A piece of insulation approximately 8 mm long is removed from the  end of a  flexible  conductor 
having the appropriate nominal cross-sectional area.  One wire of the stranded conductor is 
left free and the other wires are fully inserted into,  and clamped in  the  terminal.  

Without tearing the insulation back,  the free wire is bent in  every possible direction,  but 
without making sharp bends around the guard.  

If the conductor is at hazardous voltage,  the free wire shall not touch  any conductive part that 
is accessible or is connected to an accessible conductive part or,  in  the case of double 
insulated equipment,  any conductive part that is separated from accessible conductive parts 
by supplementary insulation  only.  

If the conductor is connected to an earthing terminal,  the free wire shall not touch any part at 
hazardous voltage.  

6.9.7.2  Connecting  capacity 

NOTE  1  Th i s  subclause  i s  based  on  I EC 62477-1 : 201 2,  4 . 1 1 . 8 . 2 .  

Term inals  sha l l  be  capable  to  accommodate  the  conductors  speci fied  in  the  i nstal l ation  and  
maintenance  manuals  i n  accordance  wi th  the  wi ri ng  ru les  appl icable  at  the  i nstal lation .  
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NOTE  2  S tandard  cross-secti ons  are  speci fi ed  i n  Table  1 .  

The temperature  of the  term inals  shal l  meet the  requ i rements  of 1 0. 2 .  

Compliance is checked by inspection.  

6.9.7.3  Rel iabi l i ty of screw-type connections  

The manner of fixi ng  the  conductors  to  the  term inals  sha l l  ensure  adequate  and  durable  
con tact such  that there  i s  no  risk of l oosen ing  or undue  heating .  

E lectrical  connections  shal l  be  des igned  i n  a  way that con tact pressure  is  not transm itted  
through  i nsu lating  materia l .  

Screw connections  transm i tting  contact  force  and  screw fixi ngs  that  may be  l oosened  and  
ti ghtened  several  t imes  during  the  l i fe  of the  meter shal l  screw in to  a  meta l  nu t.  

The reliability of the connection shall be checked with the following test (flexion test and pull 
test) :  

NOTE   Th i s  test  has  been  adopted  from  I EC 60947-1 : 2007,  8 . 2 . 4 . 3 .  

The test applies to mains terminals of direct connected meters,  the current terminals of 
current transformer operated meters and to terminals of load control switches,  for the 
connection  of round copper conductors,  of cross-section  and type specified by the 
manufacturer,  and prepared as specified by the manufacturer.  

Test methods for aluminium conductors may be made agreed between manufacturer and 
user.  

The test is to be carried out with suitable  test equipment,  see  Annex H.  

The test shall be  performed on at least two terminals,  using both the  conductor of minimum 
and maximum cross section specified by the  manufacturer.  

The conductor shall be  connected to the terminal tested.  The length  of the test conductors 
should be  75 mm longer than the height H specified in  Table H. 1 .  The clamping screws shall 
be  tightened with a  torque specified by the manufacturer.  

The conductor is subjected to circular motions according to the following procedure:  

•  the end of the conductor under test shall be passed through an appropriate size bushing in  
a  platen positioned at a  height H below the equipment terminal,  as given in  Table H. 1 .  The 
bushing shall be positioned in  the horizontal platen concentric with  the conductor;   

•  the bushing shall be moved so that its centreline describes a  circle of 75 mm diameter 

about its centre in  the horizontal plane at 10 rpm ±  2 rpm.  The distance between the 
mouth of the terminal and the upper surface of the bushing shall be within 15 mm of the 
height H in  Table H. 1 .  The bushing is to  be lubricated to prevent binding,  twisting or 
rotation of the insulated conductor.  A  mass as specified in  Table H. 1  is to  be suspended 
from the end of the conductor.  The test shall consist of 135 continuous revolutions.  

During the test,  the conductor shall neither slip out of the terminal nor break near the 
clamping unit.  

Immediately following the flexion test,  the pulling force given in  Table H. 1  shall be applied to 
the conductor.  The clamping screws shall not be tightened again for this test.  

The force shall be  applied without jerks for 1  min,  in  the direction  of the axis of the conductor.  

Copyright International  Electrotechnical  Commission  



 – 92  – I EC 62052-31 :201 5  © I EC 201 5  

During the test,  the conductor shall neither slip out of the  terminal nor break near the terminal.  

6.9.8  Requ irements  for current ci rcu i ts  

6.9.8.1  Overview 

Th is  subclause  6. 9. 8  speci fies  requ irements  for:  

a)  curren t ci rcu i ts  of d i rect connected  meters  wi thout  suppl y con trol  swi tches  (SCSs),  see  
6. 9. 8.3 ;  

b)  curren t ci rcu i ts  of d i rect connected  meters  equ ipped  wi th  suppl y con trol  swi tches  (SCSs)  
see  6. 9. 8. 4 ;  

c)  meters  and  tari ff-  and  load  con trol  equ ipment equ ipped  wi th  load  con trol  swi tches  (LCSs),  
see  6. 9. 8. 5.  

For examples  of d i rect connected  meters  equ ipped  wi th  the  various  kinds  of swi tches,  see  
Annex C.  

There  are  no  speci fic  safety requ i rements  for auxi l i ary control  swi tches.  C lause  1 3  
nevertheless  appl ies.  

For functional  and  performance requ i rements  for swi tches,  see  the  re levant standard .  

NOTE   At  the  t ime  of the  publ i cation  of th i s  s tandard ,  these  are  I EC 62052-1 1 : 2003,  I EC 62054-1 1 : 2004,  
I EC 62054-21 : 2004  and  I EC 62055-31 : 2005.  

6.9.8.2  Characteristics  

6.9.8.2 .1  General  

NOTE  The  characteri sti cs  i n  6 . 9. 8. 2  are  based  on  I EC 60947-1 : 2007,  Cl ause  4 .  

The characteristics  speci fied  i n  th is  subclause  6 . 9. 8. 2  appl y to  the  metering  equ ipment as  a  
complete  un i t,  not to  the  suppl y or l oad  con trol  swi tch  as  a  component.  

6.9.8.2 .2  Rated  operational  vol tage  (Ue)  

The rated  operational  vo l tage  of a  swi tch  i s  a  va lue  of vol tage  wh ich ,  combined  wi th  a  rated  
operational  curren t,  determ ines  the  appl ication  of the  swi tch  and  to  wh ich  the  re levan t tests  
and  the  u ti l i zation  categories  are  referred .  

Un less  a  d i fferent va lue  i s  marked ,  the  rated  operational  vo l tage  Ue  of a  swi tch  is  equal  to  the  

reference  vol tage  of the  meter.  I n  the  case  of meters  wi th  several  reference  vol tages,  the  
rated  operational  vo l tage  is  equal  to  the  h i ghest reference  vol tage.  

6.9.8.2 .3  Rated  operational  current (Ie)  

The rated  operational  cu rren t of a  swi tch  i s  stated  by the  manufacturer and  takes  in to  account 
the  rated  operation  vol tage,  the  rated  frequency,  the  rated  du ty and  the  u ti l i zation  category.  

For suppl y control  swi tches,  the  rated  operational  current i s  the  maximum  curren t Imax  of the  

meter.  

For load  con trol  swi tches,  the  rated  operational  curren t shal l  be  marked .  See  a lso  Table  22  
and  Table  23.  

6.9.8.2 .4  Rated  frequency 

The suppl y frequency for wh ich  the  swi tch  i s  designed  and  to  wh ich  the  other characteristic 
values  correspond .  
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6.9.8.2 .5  Rated  un interrupted  current (Iu )  

The rated  un in terrupted  curren t of a  swi tch  i s  a  va lue  of current,  wh ich  the  equ ipment can  
carry i n  un in terrupted  du ty.  

6.9.8.2 .6  Un in terrupted  duty 

A du ty wi thou t any off- load  period  in  wh ich  the  main  con tacts  of an  equ ipment remain  closed ,  
wh i lst  carrying  a  steady curren t wi thout  i n terruption  for periods  of more  than  8  h  (weeks,  
months,  or even  years).  

I n  th is  kind  of service  oxides  and  d i rt can  accumu late  on  the  con tacts  and  l ead  to  progress ive  
heating .  Un in terrupted  du ty may requ i re  specia l  des ign  considerations  (e. g .  s i l ver con tacts) .  

6.9.8.2 .7  Rated  making  capacity (Im )  

The rated  making  capaci ty of a  swi tch  is  a  va lue  of current wh ich  the  swi tch  can  satisfactori l y 
make under speci fi ed  making  cond i ti ons.  

The  making  cond i ti ons  wh ich  shal l  be  speci fied  are:  

•  the  appl i ed  vol tage;  

•  the  characteristics  of the  test ci rcu i t.  

The  rated  making  capaci ty i s  s tated  by reference  to  the  rated  operational  vol tage  and  rated  
operational  current.  

For a. c. ,  the  rated  making  capaci ty i s  expressed  by the  r.m . s.  value  of the  symmetrica l  
component of the  curren t,  assumed  to  be  constant.  

NOTE  For a. c. ,  the  peak val ue  of the  current  d uri ng  the  fi rst  hal f-cycl es  fol l owi ng  the  cl os ing  of the  main  con tacts  
may be  appreciabl y g reater than  the  peak val ue  of the  cu rrent  under s teady-state  cond i ti ons  used  i n  the  
determ ination  of making  capaci ty,  d epend i ng  on  the  power factor of the  ci rcu i t  and  the  i nstant  on  the  vol tage  wave  
when  cl os ing  occurs.  

6.9.8.2 .8  Rated  breaking  capacity (Ic)  

The rated  breaking  capaci ty of a  swi tch  is  a  va lue  of curren t,  wh ich  the  equ ipment can  
satisfactori l y break,  under speci fied  breaking  cond i ti ons.  

The  breaking  cond i ti ons  wh ich  shal l  be  speci fi ed  are:  

•  the  appl ied  vol tage;  

•  the  characteristics  of the  test ci rcu i t.  

The  rated  breaking  capaci ty i s  stated  by reference to  the  rated  operational  vol tage  and  rated  
operational  current.  

Equ ipment shal l  be  capable  of breaking  any value  of current up  to  and  includ ing  i ts  rated  
breaking  capaci ty.  

For a. c. ,  the  rated  breaking  capaci ty i s  expressed  by the  r.m .s.  va lue  of the  symmetrical  
component of the  curren t.  

6.9.8.2 .9  Rated  safe  short-time  wi thstand  current (Issw)  

The rated  safe  short-time wi thstand  current i s  the  value  of current that the  curren t ci rcu i t  of a  
d i rect connected  meter and  – i f fi tted  – the  suppl y con trol  swi tch  can  wi thstand  wi thu t damage 
under the  test  cond i ti ons  speci fied .  
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6.9.8.2 .1 0  Rated  operational  short-time withstand  current  (Iosw)  

The  rated  operational  short-time wi thstand  curren t i s  the  value  of curren t that the  current 
ci rcu i t of a  d i rect connected  meter and  – i f fi tted  – the  suppl y con trol  can  wi thstand  wi thout 
damage  and  the  SCS remain ing  operational ,  under the  test  cond i ti ons  speci fi ed .  

6.9.8 .2 . 1 1  Rated  short-ci rcu i t  making  capacity (Ism )  

The rated  short-ci rcu i t making  capaci ty of a  swi tch  is  the  value  of short-ci rcu i t making  
capaci ty for the  rated  operational  vol tage,  at rated  frequency,  and  at a  speci fi ed  power-factor 
for a . c.  l t  i s  expressed  as  the  maximum  prospective  peak curren t,  under prescribed  
cond i ti ons.  

6.9.8 .2 . 1 2  Rated  cond itional  safe  short-ci rcu i t  current  (Icssw)  

The rated  cond i ti onal  safe  short-ci rcu i t curren t of the  swi tch  is  the  value  of prospective  current 
wh ich  the  swi tch ,  protected  by a  short-ci rcu i t protecti ve  device  speci fi ed ,  can  wi thstand  for the  
operati ng  time of th is  short-ci rcu i t protective  device  and  the  swi tch  remain ing  safe  bu t not 
necessari l y operational ,  under the  test  cond i tions  speci fied .  

NOTE  For a. c. ,  the  rated  cond i ti onal  safe  short-ci rcu i t  current  i s  expressed  by the  r. m . s.  va l ue  of the  a. c.  
component.  

6.9.8.2 .1 3  Rated  cond i tional  operational  short-circu i t  current (Icosw)  

The  rated  cond i tional  operational  short-ci rcu i t curren t of the  swi tch  is  the  va lue  of prospective  
curren t wh ich  the  swi tch ,  protected  by a  short-ci rcu i t protecti ve  device  speci fi ed ,  can  
wi thstand  wi thout damage for the  operating  time of th is  short-ci rcu i t protective  device  and  the  
swi tch  remain ing  operational  u nder the  test cond i ti ons  speci fi ed .  

NOTE  For a . c. ,  the  rated  cond i ti onal  operational  short-ci rcu i t  current  i s  expressed  by the  r.m . s.  val ue  of the  a. c.  
component.  

6.9.8.3  Current  ci rcu i ts  of d i rect connected  meters  wi thout SCS  

The requ irements  for curren t ci rcu i ts  of d i rect connected  meters  wi thout SCS  are  summarized  
i n  Table  21 .  
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Table  21  – Summary of requ i rements  for current ci rcu i ts  
of d i rect connected  meters  wi thout SCS  

Requ irement  

Value  

U ti l i zation  category a  

UC1  UC2  UC3  UC4 

1  Rated  operational  vol tage  (U
e
)  Equal  to  the  reference  vol tage  of the  meter b  

2  Rated  frequency Equal  to  the  reference  frequency of the  meter 

3  Rated  operati onal  cu rrent  I
e
,  equal  to  the  maximum  

curren t I
max

 of the  meter,  c  
≤  63  A ≤  1 00  A ≤  1 25  A ≤  200  A 

4  Du ty  N .A.  

5  Rated  un i n terrupted  cu rrent (I
u
)  at  1 , 1 5  U

e
 Equal  to  I

e
 

6  Endu rance  /  Number of operati ng  cycles  d  N . A.  

7  Surge  vol tage  wi thstand  across  open  con tacts  N .A.  

8  Rated  making  capaci ty (I
m
)  at  1 , 1 5  U

e
,  cos φ =  1  N .A.  

9  Rated  breaking  capaci ty (I
c
)  at  1 , 1 5  U

e
,  cos φ =  1  N . A.  

1 0  Maximum  overl oad  cu rrent  I
ovl

 
As  agreed  between  the  manufacturer and  the  

purchaser 

1 1  

Rated  safe  short-time  wi thstand  cu rren t (I
ssw

)  e   

at 1 , 1 5  U
e
 

3  000  A 4  500  A 6  000  A 1 0  000  A 

For detailed requirements and test methods see 6. 10. 6. 6.  

1 2  

Rated  operational  short-time  wi thstand  cu rrent  (I
osw

)
  d  

a t  1 , 1 5  U
e
 

N . A.  

1 3  
Rated  short-ci rcu i t  making  capaci ty (I

sm
)
  d   

a t  1 , 1 5  U
e
 

N.A.  

1 4  Neu tral  swi tch i ng  (Opti onal )  N .A.  

For meters  wi th  I
max

 above  200  A the  val ues  of test  currents  shal l  be  ag reed  between  the  manufacturer and  the  
purchaser.  

a)   The  u ti l i zation  category i s  sub ject  to  the  purchase  agreemen t between  the  suppl i er and  the  purchaser.  For 
marking ,  see  5. 3 . 5.  

b)   I f the  meter has  several  reference  vo l tages,  then  U
e
 i s  equal  the  h i ghest reference  vol tage  of the  meter.  

c)
  Values  of rated  operati ng  cu rren t have  been  taken  from  I EC 60898-1 : 201 5,  5 . 3 . 2 ,  except  the  200  A val ue.  

d )
 Val ues  for short-time  wi thstand  cu rrent  have  been  taken  from  I EC 60898-1 : 201 5,  5 . 3. 4,  except the  2  500  A 

val ue.  For power factor see  Table  27.  

NOTE  For coherence,  the  structure  of th i s  tabl e  i s  the  same  as  that  of Tabl e  22.  

 

Compliance to the requirements of Table 21  is verified by the tests specified in  6. 10. 5.  
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6.9.8.4  Current  ci rcu i ts  of d i rect connected  meters  wi th  SCS  

The requ irements  for suppl y con trol  swi tches  are  summarized  in  Table  22.  

Table  22  – Summary of requ irements  for current ci rcu i ts  
of d irect connected  meters  wi th  SCS  

Requ irement  

Value  

U ti l i zation  category a  

UC1  UC2  UC3  UC4 

1  Rated  operational  vol tage  (U
e
)  Equal  to  the  reference  vol tage  of the  meter b  

2  Rated  frequency Equal  to  the  reference  frequency of the  meter 

3  Rated  operati onal  cu rrent  I
e ,
 equal  to  the  maximum  

curren t I
max

 of the  meter,  c  
≤  63  A ≤  1 00  A ≤  1 25  A ≤  200  A 

4  Du ty  Un in terrupted  du ty  

5  Rated  un i n terrupted  cu rrent (I
u
)  at  1 , 1 5  U

e
 Equal  to  I

e
 

6  
Endu rance  /  Number of operati ng  cycles  d  

5  000  at  U
e
,  I

e
,  cos φ =  1  and  then   

5  000  at  U
e
,  I

e
,  cos φ =  0, 5 ind  

performed  on  the  same  swi tch  

For detailed requirements and test methods see 6. 10. 6. 4.  

7  
Surge  vol tage  wi thstand  across  open  contacts  max.  1 2  000  V 

For detailed requirements and test methods see 6. 10. 6. 5.  

8  Rated  making  capaci ty (I
m
)  at  1 , 1 5  U

e
,  cos φ =  1  Equal  to  I

e
 

9  Rated  breaking  capaci ty (I
c
)  at  1 , 1 5  U

e
,  cos φ =  1  Equal  to  I

e
 

1 0  Maximum  overl oad  current  I
ovl

 
As  agreed  between  the  manufacturer and  the  

purchaser 

1 1  

Rated  safe  short-time  wi thstand  cu rren t (I
ssw

)  e   

at 1 , 1 5  U
e
 

3  000  A 4  500  A 6  000  A 1 0  000  A 

For detailed requirements and test methods see 6. 10. 6. 6.  

1 2  

Rated  operational  short-time  wi thstand  cu rrent  (I
osw

)
  d  

a t  1 , 1 5  U
e
 

1  500  A 2  500  A 3  000  A 4  500  A 

For detailed requirements and test methods see 6. 10. 6. 7.  

1 3  

Rated  short-ci rcu i t  making  capaci ty (I
sm

)
  d   

a t  1 , 1 5  U
e
 

1  500  A 2  500  A 3  000  A 4  500  A 

For detailed requirements and test methods see 6. 10. 6. 8.  

1 4  
Neutral  swi tch i ng  (Opti onal )  UC equa l  to  UC of phase  swi tches.  

For detailed requirements and test methods see 6. 10. 6. 3.  

For meters  wi th  I
max

 above  200  A the  val ues  of test  currents  shal l  be  ag reed  between  the  manufacturer and  the  
purchaser.  

a)   The  u ti l i zation  category i s  sub ject  to  the  purchase  agreemen t between  the  suppl i er and  the  purchaser.  For 
marking ,  see  5. 3 . 5.  

b)   I f the  meter has  several  reference  vo l tages,  then  U
e
 i s  equal  the  h i ghest reference  vol tage  of the  meter.  

c)
  Values  of rated  operati ng  cu rren t have  been  taken  from  I EC 60898-1 : 201 5,  5 . 3 . 2 ,  except  the  200  A val ue.  

d )
 Val ues  for short-time  wi thstand  cu rrent  and  short-ci rcu i t  making  capaci ty have  been  taken  from  I EC  60898-

1 : 201 5,  5. 3. 4 ,  except the  2  500  A val ue.  For power factor see  Table  27.  

 

Compliance to the requirements of Table 22 is verified by the tests specified in  6. 10. 6.  
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A d i rect connected  meter may have  zero  or more  suppl y control  swi tches,  i n tended  to  con trol  
suppl y to  the  prem ises.  Suppl y control  swi tches  shal l  be  able  to:  

•  carry,  make and  break currents  up  to  and  i nclud ing  Imax  of the  meter;  

•  carry,  make  and  break neg l i g ib le  currents:  the  s tarti ng  curren t of the  meter;  

•  carry,  make and  break overload  curren ts;  

NOTE   Th i s  cond i ti on  occu rs  occasional l y when  the  suppl y s i de  protecti on  does  not  tri p  immed iately.  

•  carry and  make  short-ci rcu i t  currents .  

A suppl y control  swi tch  may have  add i ti onal  functions  l i ke  ci rcu i t  breaker,  contactor,  i solator,  
earth  l eakage  detector,  u nder / over vol tage  detector and  ra ised  neutral  detector.  
Requ i rements  and  tests  of such  functions  are  ou t of the  Scope of th is  standard .  

A suppl y con trol  swi tch  shal l  be  des igned  for un in terrupted  du ty.  

A suppl y con trol  swi tch  is  i n tended  for i n frequent  use:  up  to  3  operating  cycles  per day.  

The  current ci rcu i t of the  meter,  i nclud ing  the  suppl y con trol  swi tch(s)  i s  protected  by the  
upstream  (supply s ide)  protection  of the  i nsta l lation .  

Suppl y con trol  swi tches  may be  part not on l y of meters  bu t of other equ ipment consti tu ting  the  
i nsta l l ation .  However,  th is  standard  appl ies  on l y to  suppl y con trol  swi tches  being  part of 
meters.  

6.9.8.5  Load  control  swi tches  

The requ i rements  for load  control  swi tches  are  summarized  i n  Table  23.  

Meters,  tari ff and  l oad  con trol  devices  may have  zero  or more  l oad  control  swi tches.  When  
bu i l t  i n to  meters ,  l oad  control  swi tches  may be  connected  i n  series  wi th  (a)  current ci rcu i t(s)  
or may have  i ndependent term inals .  The  rated  operational  current of a  l oad  swi tch  may be  
l ower than  the  maximum  curren t of the  meter.  Load  control  swi tches  shal l  be  able  to:  

•  carry,  make  and  break currents  up  to  the ir rated  operational  curren t  Ie ;   

•  carry short  ci rcu i t  curren ts.  

NOTE  A l oad  contro l  swi tch  i s  not  i n tended  to  provide  i solati on  function .  

A l oad  con trol  swi tch  shal l  be  des igned  for un in terrupted  du ty.  

A l oad  con trol  swi tch  is  i n tended  for i n frequen t use:  up  to  1  operating  cycle  per hou r.  

I n  a l l  appl ications ,  load  control  swi tches  are  protected  by the  downstream  ( load  s ide)  
protection  of the  i nstal l ation .  

Short ci rcu i ts  may occur on  the  wi res  – rated  to  carry the  curren t of the  l oad  control  swi tch(s)  
– between  the  l oad  control  swi tch  and  the  downstream  protection ,  a l though  the  probabi l i ty of 
such  an  event i s  very l ow.  Such  fau l ts  are  cleared  then  by the  suppl y s ide  protection .  
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Table  23  – Summary of requ i rements  for load  control  switches  

Requ irement  Value  

1  Rated  operational  vol tage  (U
e
)  

Equal  to  the  reference  vol tage  of the  meter  
or tari ff and  l oad  control  d evi ce  a  

2  Rated  frequency 
Equal  to  the  reference  frequency of the  meter  

or tari ff and  l oad  con trol  d evice  

3  a  Rated  operational  cu rrent  I
e
,  A  b

 
at  cos  φ  =  1  2  1 0  1 6  25  32  40  63  80  1 00  

3  b  
Rated  operational  current  I

e
,  A  b

  

at cos  φ  =  0 , 4
 

1  5  8  1 0  1 0  1 0  1 0  1 0  1 0  

4  Du ty Un in terrupted  du ty 

5  Rated  un i n terrupted  cu rren t (I
u
)  Equal  to  I

e
 

6  

Endu rance  /  Number of operati ng  cycles  c   

a t  U
e
,  I

e
,  cos φ =  1  30  000  on  sample  1  

at  U
e
,  reduced  I

e
,  (see  above),  cos φ =  0, 4  30  000  on  sample  2  

No  l oad  
75  000  on  sample  3  

NOTE  See  a l so  F i gu re  1 0.  

 For detailed requirements and test methods see 6. 10. 7. 3.  

7  
Rated  making  capaci ty (I

m
)  at  1 , 1 5  U

e
,   

cos  φ  =  1  
Equal  to  I

e
 

8  
Rated  breaking  capaci ty (I

c
)  at  1 , 1 5  U

e
,   

cos  φ  =  1  
Equal  to  I

e
 

9  
Rated  cond i ti onal  safe  short-ci rcu i t  cu rren t 
(I
cssw

)  c  
7  000  A 

 For detailed requirements and test methods see 6. 10. 7. 4.  

1 0  
Rated  cond i ti onal  operational  short-ci rcu i t  
cu rren t (I

cosw
)  c  

3  000  A 

 For detailed requirements and test methods see 6. 10. 7. 5.  

a)   For l oad  con tro l  swi tches  wi th  i ndependent  term inal s ,  other vo l tages  may be  speci fi ed .  

b)   Values  of rated  operati ng  cu rrent  have  been  taken  from  I EC 60898-1 : 201 5,  5. 3. 2 ,  except  the  2  A va l ue.  
Other val ues  may be  ag reed  on  by the  manufactu rer and  the  suppl i er.  

c)   These  values  are  appropri ate  for i nsta l l ati ons  where  supply con trol  swi tches  UC1  to  UC3  are  appropri ate.  
Special  cons iderati on  i s  requ i red  for sel ection  of the  protection  device  when  the  meter con tains  a  UC4  rated  
suppl y con trol  swi tch .  For power factor see  Table  27.  

 

Compliance to the requirements of Table 23 is verified by the tests specified in  6. 10. 7.  
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6.1 0  Safety related  electrical  tests  

6. 1 0. 1  Overview 

Safety related electrical test procedures are specified for:  

a)  testing of voltage circuits,  see 6. 10. 3;  

b)  testing on dielectrics on  complete equipment,  see 6. 10. 4. 3;  

c)  testing of dielectrics on  sub-assemblies,  see 6. 10. 4. 4;  

d)  testing of current circuits of direct connected meters without SCSs,  see 6. 10. 5;  

e)  testing of current circuits of direct connected meters with  SCSs,  see  6. 10.6;  

f)  testing of load control switches see 6. 10. 7.  

Unless otherwise specified,  the tests specified below apply to type testing and shall be  
performed on newly manufactured equipment.  Since deterioration of the test specimen may 
occur,  further use of the  test specimen may not be  appropriate.  

If for any reason the impulse voltage or surge tests have to be repeated,  they may be 
performed on a  new specimen.  

The test procedure is shown in  Figure 10.  
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Figure 1 0  – F lowchart of safety related  electrical  tests  

IEC 
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6.1 0.2  Test methods  

6. 1 0.2. 1  Atmospheric  condi tions  

Safety related electrical tests shall be made in  normal atmospheric conditions of use.  See 
4. 3. 1 .   During the test,  the quality of the insulation shall not be impaired by dust or abnormal 
humidity.  

6.1 0.2.2  Test leads  

The length  and the cross-section of the test cable shall be as specified in  4. 3. 2. 11 .  

6.1 0.2.3  Impu lse  vol tage test  

NOTE  1  Th i s  subclause  i s  based  on  I EC 61 1 80-1 : 1 992,  6 . 2 .  

The standard impulse shall be a  full impulse  having a  virtual front time of 1 , 2 µs and a  time to 

half-value of 50 µs.  It is  described as a  1 , 2 / 50 impulse.  

The following differences are accepted between specified values for the standard impulse and 
those actually recorded:  

•  peak value ±  3  %;  

•  front time ±  30 %;  

•  time to  half-value ±  20 %.  

Where high capacitive loading does not allow the  impulse waveshape to be obtained within  
the specified tolerances,  it may be necessary to perform a  d. c.  voltage test as an alternative 
(see 6. 10. 2. 6) .  

Unless otherwise specified:  

•  the conventional output impedance of the generator shall be  500 Ω  ±  10 %.  

The calibration of the measuring system shall be verified in  accordance with the requirements 
of IEC 61180-2.  

The test voltage shall be as specified in  the relevant subclauses.  

Unless otherwise specified,  the impulse voltage is applied for ten times with one polarity and 
then repeated with the  other polarity.  The minimum time between the impulses shall be 3 s.  

The waveshape of each impulse shall be  recorded.  

It is permissible for an impulse voltage waveform applied across test points connected to 
surge suppression devices,  inductive devices or potential dividers,  to  be attenuated or 
distorted if this is not due to electrical breakdown.  

The waveform applied to test points not connected to such devices,  will not be noticeably 
distorted or attenuated unless the insulation  does not withstand the impulse voltage test.  

Pass / fail criteria: Unless otherwise specified,  the requirements of the test are satisfied if no 
disruptive discharge (sparkover,  flashover or puncture)  occurs on the test object.  
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6.1 0.2.4  Surge test  

NOTE  1  Th i s  subclause  i s  based  on  I EC 61 000-4-5: 201 4,  6 . 1 .  

NOTE 2 The surge test specified in  this subclause is intended to  verify the correct operation of the surge  
protective devices (SPDs)  inside the product for safety purposes and it is  not to be considered as an  EMC test.  

The generator is intended to generate a  surge having:  

•  an open-circuit voltage front time of 1 , 2 µs;   

•  an open-circuit voltage duration of 50 µs;  

•  a short-circuit current front time of 8 µs; and  

•  a short-circuit current time duration of 20 µs.  

For convenience,  the ratio of peak open-circuit output voltage to peak short-circuit current of a  
combination wave generator may be considered the  effective output impedance.  For this 

generator,  the ratio defines an effective output impedance of 2 Ω .  

The waveform of the voltage and current is a  function of the EUT input impedance.  This 
impedance may change during surges to equipment due either to proper operation of the 
installed protection devices,  or to flash over or component breakdown if the protection devices 

are absent or inoperative.  Therefore,  the 1 , 2/50 µs voltage and the 8/20 µs current waves 
have to be available from the same generator output as required by the load.  

Characteristics and performance of the generator:  

•  Open-circuit voltage:  

– Front time: 1 , 2 µs ±  30 %; 

– Time to  half value:  50 µs ±  20 %.  

– Peak voltage tolerance: ±  1 0 %.  

•  Short-circuit current:  

– Front time: 8 µs ±  20 %;  

– Time to half value 20 µs ±  20 %;  

– Peak current tolerance:  ±  10 %.  

The test voltage may be applied with – using suitable coupling/decoupling networks – or 
without mains as specified in  the relevant clauses (6. 10. 3. 4 and 6. 10. 6. 5) .  

The test levels,  the polarity and the position of the surges relative to the mains voltage,  the 
number and the  repetition rate  of the surges shall be as specified in  the relevant clauses.  

Pass / fail criteria: as specified in the relevant clauses.  

6. 1 0.2.5  AC  power-frequency vol tage  test  

NOTE  1  The  fo l l owing  i s  based  on  I EC 61 1 80-1 : 1 992,  5. 2 .  

The alternating test voltage,  as applied to the test object,  shall have a  frequency in  the range 
45 Hz to 65 Hz,  normally referred to as power-frequency test voltage.  

The voltage shape shall approximate to a  sinusoid with both half-cycles closely alike.  This 

requirement is considered met if the  ratio of peak to r.m. s.  values is equal to √2 ±  5 %.  

The test voltage shall be as specified in  the relevant clauses.  A  tolerance of ±  3 %  is 
acceptable between the specified and the measured test voltage values when connected to 
the EUT.  

Copyright International  Electrotechnical  Commission  



I EC 62052-31 :201 5  © I EC 201 5  – 1 03  – 

The voltage in  the test circuit should be stable enough to be  practically unaffected by varying 
leakage currents.  

At the test voltage,  the prospective short-circuit current at the test object shall be at least 
200 mA  r.m. s.  

For test voltages exceeding 3 000 V,  it is sufficient that the rated power of the test equipment 
is equal to or greater than 600 VA.  

If capacitors with  high capacitance are parallel to the parts between which the test voltage 
needs to be  applied,  it may be  difficult,  or even impossible,  to perform the  a. c.  voltage test 
because the charging current would exceed the capacity of the high voltage tester (200 mA) .  
In  the latter case,  those parallel capacitors should be disconnected before testing.  If this is 
also impossible,  d. c.  voltage testing can  be taken into consideration (see 6. 10. 2. 6) .  

The characteristics of the generator shall be verified in  accordance with the requirements of 
IEC 61180-2.  

The tripping current of the generator shall be adjusted to a  tripping current of 10 mA or for 
test voltages above 6 000 V to the  highest possible value.  

NOTE 2 The tripping current is calculated from the  leakage current multiplied by 2 times the ratio between the  
test voltage and the nominal voltage.  The leakage current is specified in  6. 3. 2.  

EXAMPLE For a  meter with  U
n
 = 230 V,  when the test is made at 2 000 V,  then the tripping current shall be set to  

2* 0, 5 mA  * 2 000 / 230 =  8, 6 mA  —>  10 mA.  When  the test is made at 4  000 V,  then the tripping current shall be  
set to 20 mA.  

If the generator trips,  it is not necessarily due to an  insulation  failure.  The root-cause of the  
tripping shall be  investigated.  

The voltage shall be applied to the test object starting at a  value sufficiently low to prevent 
any effect of overvoltages due to switching transients.  It shall be raised sufficiently slowly as 
to permit accurate reading of the measuring instrument but not so slowly as to cause 
unnecessary prolongation of the stressing of the test object near to the test voltage.  

These requirements are,  in  general,  met if the rate of the rise is about 5 % of the estimated 
final test voltage per second,  when the applied voltage is above 75 % of this voltage.  It shall 
be maintained for the specified time and then rapidly decreased,  but not suddenly interrupted,  
as this may generate switching transients which could cause damage or erratic test results.  

The test duration shall be as specified in  the  relevant clauses and should be independent of 
the frequency in  the range from 45 Hz to 65 Hz.  

Pass / fail criteria: Unless otherwise specified,  the requirements of the test are satisfied if no 
disruptive discharge (sparkover,  flashover or puncture)  occurs on the test object.  

6.1 0.2.6  DC  vol tage test  

NOTE  The  fol l owing  i s  based  on  I EC 61 1 80-1 : 1 992,  4 . 2 .  

The test voltage,  as applied to the test object,  shall be a  direct voltage with not more than 3 %  
ripple factor.  Note that the ripple factor may be affected by the presence of the test object and 
by the  test conditions.  

The test voltage shall be  as specified in  the relevant clauses.  A  tolerance of ±3 %  is 
acceptable between the specified and the measured test voltage values when connected to 
the EUT.   
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The characteristics of the test voltage source and the  calibration of the measuring system 
shall be verified in  accordance with the requirements  of IEC 61180-2.  

The voltage shall be applied to the test object starting at a  value sufficiently low to prevent 
any effect of overvoltage due to switching transients.  It should be raised sufficiently slowly as  
to permit reading of the instruments,  but not so slowly as to cause unnecessary prolongation  
of stressing of the test object near to the test voltage.  These requirements are,  in  general,  
met if the rate of rise is about 5 % of the estimated final voltage per second when the applied 
voltage is above 75 %  of this voltage.  It shall be  maintained for the specified time and then 
reduced by discharging the smoothing capacitor and the test object through a  suitable 
resistor.  

The test duration shall be as specified in  the relevant clauses taking into consideration that 
the time to reach the steady state voltage distribution depends on the resistances and 
capacitances of the test object components.  

Unless otherwise specified,  the requirements of the test are satisfied if no disruptive 
discharge (sparkover,  flashover or puncture)  occurs on the  test object.  

6. 1 0.2.7  Al ti tude correction  for testing  clearances  

NOTE  Th is  subclause  i s  from  I EC 61 01 0-1 : 201 0,  6 . 8 . 1 .  

When  veri fying  clearances,  the  values  for test vo l tages  g i ven  in  6. 7  appl y to  tests  performed  
at 2  000  m .  For other test s i te  a l ti tudes,  the  corrections  of Table  24  are  appl i ed  for cl earances  
bu t not  for tests  of sol id  i nsu lation .  

Table  24  – Correction  factors  according  to  test s i te  al ti tude  
for test  vol tages  for clearances  

 Correction  factors  

Test vol tage  
peak  

≥327  V <  600  V ≥600  V <  3  500  V ≥3  500  V <  25  kV ≥25 kV 

Test vol tage  
r.m . s .  

≥231  V <  424 V ≥424 V <  2  475 V ≥2  475  V <  1 7 , 7  kV ≥1 7,7  kV 

Test s i te  al ti tude  
m  

    

0  1 , 08  1 , 1 6  1 , 22  1 , 24  

500  1 , 06  1 , 1 2  1 , 1 6  1 , 1 7  

1  000  1 , 04  1 , 08  1 , 1 1  1 , 1 2  

2  000  1 , 00  1 , 00  1 , 00  1 , 00  

3  000  0 , 96  0 , 92  0 , 89  0 , 88  

4  000  0 , 92  0 , 85  0 , 80  0 , 79  

5  000  0 , 88  0 , 78  0 , 71  0 , 70  

Li near i n terpolation  i s  a l l owed .  

6.1 0.3  Testing  of vol tage  ci rcu i ts  

6. 1 0.3. 1  Overview 

Testing  of vo l tage  ci rcu i ts  comprises  four tests:  

a)  testing  of l ong  term  overvol tage  wi thstand ,  see  6 . 1 0. 3. 2 ;  

b)  impu lse  vol tage  test  wi thou t suppl y vol tage  – see  6. 1 0. 3. 3  – and  depend ing  on  the  resu l t:  

c)  surge  test,  superimposed  on  suppl y vol tage,  see  6 . 1 0. 3 .4 ;  and  

d )  impu lse  vol tage  test wi thou t suppl y vol tage,  one  step  l ower,  see  6. 1 0. 3. 5.  
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6.1 0.3.2  Long  term  overvoltage  wi thstand  

Meters and tariff and load control equipment shall withstand the maximum withstand voltage,  
1 , 9 Un  applied as follows: 

NOTE  U
n
 i s  the  nom inal  vol tage  between  a  l i ne  and  the  neu tral .  

•  for single-phase two-wire meters,  the maximum withstand voltage shall be applied 
between the line and neutral terminals;  

•  for single-phase two-wire multi-element meters the maximum withstand voltage shall be  
applied on all the  elements simultaneously,  between the line and neutral terminals;  

•  for three-phase four-wire polyphase types,  the  maximum withstand voltage shall be  
applied to any two phases and neutral with a  phase angle  of 60° between the two phase 
voltages.  A  total of three test runs is required to cover the pairs of phases,  with a  cooling 
period of 1  h  between each run;  

•  for three-phase three-wire meters this requirement does not apply.  

•  when the current circuit (of a  direct connected meter)  contains supply control switches,  
then these switches shall be in  the open position and the load side terminals shall be  
connected so that the maximum test voltage appears across the open  supply control 
switch;  

•  for tariff-and load control equipment,  the maximum withstand voltage shall be applied 
between the line and neutral terminals.  

The test circuit diagram is shown in  Annex D.  

In  every configuration (test run)  described above,  the maximum withstand voltage of 1 , 9 Un  

shall be applied for 4  h,  with a  cooling period of 1  h  between the  test runs.  

During the test,  the EUT may be damaged,  but no hazardous live parts shall be exposed,  no 
fire shall occur,  or if it occurs,  it shall be contained in  the meter.  When more than one test run  
is required,  all of them have to be passed.  

6. 1 0.3.3  Impu lse  vol tage test wi thout supply vol tage  

This test does not have to be carried out if it can be ascertained from the circuit diagram that 
SPDs are present in  the voltage circuit.  In  that case the tests specified in  6. 10. 3. 4 and 
6. 10. 3. 5 have to  be performed.  

The impulse voltage test specified in  6. 10. 2. 3 shall be applied:  

a)  to  voltage circuit(s) :  

1 )  When the voltage and the current circuits of a  measuring element are connected 
together in  normal use (for example direct connected meters)  the test shall be made  
on the whole measuring element.  The impulse voltage shall be applied between this 
common point and earth,  with the other terminal of the voltage circuit connected to the 
earth and the other end of the current circuit left open.  If there is a  supply control 
switch present,  then it shall be closed.  All other terminals shall be connected to earth.  
When the meter has several measuring elements the impulse voltage shall be applied 
to each measuring element one by one.  

2)  When the voltage and the current circuits of a  measuring element are separated and 
appropriately insulated in  normal use (for example transformer operated meters)  the  
test shall be made on the  voltage circuit only.  The impulse voltage shall be  applied 
between one terminal of the voltage circuit and earth,  with the other terminal of the 
voltage circuit and all other terminals connected to earth.  When the meter has several 
measuring elements the impulse voltage shall be  applied to each voltage circuit one 
by one.  

b)  to auxiliary supply circuit(s)  with a  reference voltage above 33 V a. c.  or 70 V d. c.  between 
the supply terminals.  
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The test voltage shall be as specified in  Table 7 for basic insulation.  For examples of test 
arrangements see Annex F.  

If during the test the impulse voltage is not clamped and the  other pass / fail criteria  of 
6. 10. 2. 3 are met,  the test is passed.  

If the impulse voltage is clamped – that is the test voltage is reduced by more than 15 % – 
then the tests specified in  6. 10. 3. 4 and 6. 10. 3. 5 have to be performed as well.  

6. 1 0.3.4  Surge test wi th  supply vol tage  

The surge test specified in  6. 10. 2. 4 shall be  applied as follows:  

•  this test shall be  carried out with a  supply side overcurrent protection  present in  each 
phase to protect the coupling network.  The characteristics of the protection shall be 
agreed between the manufacturer and the purchaser and shall be included in  the test 
report;  

•  the surges shall be applied to the same points as specified in  6. 10. 3. 3;  

•  the test voltage shall be as specified in  Table 7 for basic insulation;  

•  5 positive and 5 negative surges shall be  applied;  

•  the surges shall be superimposed on  the peak of the  sine wave;  

•  the waveshape shall be  recorded.  

The requirements of the test are satisfied if no disruptive discharge (sparkover,  flashover or 
puncture)  occurs on the  test object and no SPD failure  occurs.  

If the surge voltage is still clamped,  then the manufacturer and the test house shall agree if 
further tests are required.  

6.1 0.3.5  Impu lse  vol tage test wi th  SPDs not present 

In the case where surge protective devices (SPDs)  are used inside a  meter to reduce the 
overvoltage levels below the rated impulse voltage values specified in  Table 7,  the impulse 
voltage test shall be also performed on  a  specially prepared sample with SPDs removed.  

The test shall be performed as specified in  6. 10. 3. 3,  but the value of the impulse test voltage 
shall be one step lower,  as specified in  6. 7. 6.  

NOTE The purpose of this test is to  verify that clearances meet the requirements for reduced impulse voltages.  

The pass / fail criteria of 6. 10. 2. 3 apply.  

6.1 0.4  Dielectric tests  

6. 1 0.4. 1  Testing  complete  equ ipment  vs.  sub-assembl ies  

Dielectric tests on complete equipment is the  preferred method.  

NOTE 1  The reason for this is that with some designs,  metering equipment is sealed for life  and all parts of the 
meter case eventually have functions in  fulfilling the requirements for clearances and creepage distances.  

NOTE 2 Verification of clearances and creepage  distances by measurement as specified in  6. 7 is performed on  
disassembled metering equipment.  

In some designs,  applying test voltages for double or reinforced insulation between mains 
circuits and PELV / SELV circuits may overstress certain insulations or circuits that are not 
required to withstand these voltages,  or some sensitive components may be damaged.  In  
such cases insulation tests shall be carried out on sub-assemblies.  See explanations to the 
figures in  Annex B.  
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6.1 0.4.2  Humid i ty precondition ing  

NOTE  The  fol l owing  i s  based  on  I EC 61 01 0-1 : 201 0,  6 . 8. 2 .  

The equipment is subjected to  humidity preconditioning before the dielectric tests.  The 
equipment is not energized during preconditioning.  

When testing sub-assemblies,  this treatment need not be applied to parts that are clearly 
unlikely to  be  influenced by humidity and temperature.  

Preconditioning is carried out as specified in  IEC 60068-2-78,  in  a  humidity chamber 

containing air with  a  humidity of (93 ±  3)  %  RH.  The temperature of the air in  the  chamber is 

maintained at (40 ±  2)  °C.  

Before applying humidity,  the equipment is brought to a  temperature of 40 °C ±  2 °C,  normally 
by keeping it at this temperature  for at least 4  h  before the  humidity preconditioning.  

The air in  the chamber is stirred and the chamber is designed so that condensation will not 
precipitate  on  the equipment.  

The equipment remains in  the chamber for 48 h,  after which it is removed and allowed a  
recovery period of 2 h  under the  environmental conditions of 4. 3. 1 ,  with  the covers of non-
ventilated equipment removed if this is possible.  

The tests are performed and completed within 1  h  of the end of the recovery period after 
humidity preconditioning.  

6. 1 0.4.3  Dielectric test on  complete  equ ipment  

6. 1 0.4.3. 1  Test methods  

This subclause specifies test methods for testing complete equipment using:  

a)  impulse voltage test specified in  6. 10. 4. 3. 3; and 

b)  a. c.  power-frequency voltage test specified in  6. 10. 4. 3. 4.  

The impulse voltage test shall be performed first,  followed by the a. c.  voltage test.  

The results of the insulation  tests are  considered to be  valid only for the terminal arrangement 
of the metering equipment,  which has undergone the tests.  When the terminal arrangements 
differ,  all the insulation tests shall be carried out for each arrangement.  

6.1 0.4.3.2  Preparation  of the  metering  equ ipment for testing  

NOTE  Th is  subclause  i s  based  on  I EC 62052-1 1 : 2003,  7 . 3. 1 .  

Unless otherwise specified,  the tests shall be carried out on complete metering equipment,  
with  its cover (except when indicated otherwise)  and terminal cover in  place,  the terminal 
screws being screwed down to touch the conductors of the maximum size that can be  
accommodated by the terminals.  

To create a  continuous circuit for the  voltage tests,  terminals and open contacts of switches 
shall be bridged where necessary.  Before testing,  semiconductor devices and other 
vulnerable components within a  circuit may be disconnected and/or their terminals bridged to  
avoid damage occurring to them during the test.  The modifications to be performed shall be  
agreed on by the manufacturer and the test laboratory and shall be documented in  the test 
report.  

For the  purpose of these tests,  the term ”earth” has the following meaning:  
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a)  when the case of the metering equipment is made of metal,  the “earth” is the case itself,  
placed on  a  flat conducting surface;  

b)  when the meter case or only a  part of it is made of insulating material,  the “earth” is a  
conductive foil wrapped around the meter touching all accessible conductive parts and 
connected to the flat conducting surface on  which the  meter base is placed.   

A  gap of 2 cm shall be  left between the earth and the terminals to avoid flashover to the 
terminals.  

During the tests,  circuits which are not under test shall be connected together and to the 
earth.  

For payment meters,  the following special conditions apply: Where a  physical token carrier 
acceptor is fitted,  the meter shall withstand the tests with a  metallic token in  the token carrier 
acceptor or,  if the metallic token cannot be retained,  with a  suitable electrical connection to  
the physical token carrier interface.  Such metallic tokens or electrical connections shall then 
be connected to the earth for the purposes of these tests.  

6.1 0.4.3.3  The impu lse vol tage  test 

The impulse voltage test method specified in  6. 10. 2. 3 is used.  

The altitude correction factors specified in  6. 10. 2. 7 apply.  

The test voltage shall be applied:  

a)  between all the HLV terminals connected together and earth.  The test voltage shall be as 
specified in  Table 7,  taken from the column “Basic and supplementary insulation” for 
metering equipment of protective class I and the column “Reinforced insulation” for 
metering equipment of protective class II.   

b)  between each independent (group of)  HLV circuit(s) .  The test voltage shall be  as specified 
in  Table  7,  taken from the column “Basic and supplementary insulation”.  When testing the 
current circuits of transformer operated meters,  the test voltage shall be  selected based 
on  the nominal voltage of the corresponding voltage circuit.  

For examples of test arrangements see Annex F.  

6.1 0.4.3.4  The AC  power-frequency vol tage  test  

NOTE  Th is  subclause  i s  based  on  I EC 60060-1 : 201 0,  Clause  5,  I EC 62052-21 : 2004,  7 . 3 . 2 . 3,  I EC 62053-1 1 : 2003,  
7 . 4  and  I EC 62053-21 : 2003,  7 . 4.   

The a. c.  power-frequency voltage test method specified in  6. 10. 2. 5 is used.  The test voltage 
shall be applied for 1  min.  

Capacitors interfering with the a. c.  voltage testing may be disconnected,  or d. c.  voltage 
testing can be considered.  If capacitors are removed,  this shall be documented in  the test 
report.   

The test shall be performed as specified in  Table 25.  Circuits not involved in  the test shall be 
connected together and to the earth.  The test voltage shall be applied directly to the  
terminals.  For examples of test arrangements see  Annex F.  
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Table  25  – AC  vol tage  test  

Points  of appl ication  of the  test vol tage  
AC  test vol tage V r.m .s.  

Protective  class  I  Protective  class  I I  

a)   Between ,  on  the  one  hand ,  a l l  mains  ci rcu i ts  
connected  together,  and ,  on  the  other hand ,  earth  

The  val ues  of Tabl e  1 1  
for basic i nsu lation  appl y.  

The  val ues  of Tabl e  1 1  
for rei n forced  i nsu l ation  

appl y.  

b)   Between  mains  ci rcu i ts  not  i n tended  to  be  
connected  together i n  service  

The  val ues  of Tabl e  1 1  for basi c i nsu lation  apply.  

 

For electromechanical meters,  additional tests are specified in  Annex G.  

For performing AC voltage test as routine test,  see  Annex I.  

6. 1 0.4.4  Dielectric tests  on  sub-assembl ies  

6. 1 0.4.4. 1  Overview 

NOTE  1  The  fo l l owing  i s  based  on  I EC 60664-1 : 2007,  6 . 1 . 1  and  6. 1 . 2 .  

If full verification  of insulation through testing on complete equipment is not possible,  
additional verification of individual clearances and solid insulations may be necessary;  see 
6. 10. 4. 1 .  

Clearances and solid insulation in  mains circuits are verified by the impulse voltage test,  
simulating the stresses caused by transient overvoltages.  The impulse voltage test may be 
substituted by an a. c.  voltage test or a  d. c.  voltage test.   

Clearances and solid insulation in  non-mains-circuits are verified by an a. c.  voltage test or a  
d. c.  voltage test.  

While tests with a. c.  or d. c.  voltages of the same peak value as the impulse test voltage 
specified can be used to verify the withstand capability of clearances,  they more highly stress 
solid insulation because the voltage is applied for longer duration.  They can overload and 
damage certain  solid insulations.  Therefore,  these test methods shall be used with  caution.  

When verifying insulation  within equipment by a  voltage test,  it is necessary to ensure that the 
specified test voltage appears at the tested insulation.  Protective impedance and voltage-
limiting devices in  parallel with the insulation to be tested shall be disconnected.  Such 
modifications of the EUT shall be properly documented.  

6.1 0.4.4.2  Veri fication  of clearances  i n  mains  ci rcu i ts  

6. 1 0.4.4.2 .1  Impu lse  vol tage test  

The purpose of this test is to verify that clearances will withstand specified transient 
overvoltages.  The impulse voltage test is intended to simulate overvoltages of atmospheric 
origin and covers overvoltages due to switching of low-voltage equipment.  

The impulse voltage test method specified in  6. 10. 2. 3 is used.  

The test voltage shall be as specified in  Table 7.  

The altitude correction factors specified in  6. 10. 2. 7 apply.  

The supplier and the  purchaser may agree on  higher test values.  
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NOTE When testing clearances,  associated solid insulation will be  subjected to the  test voltage.  As the impulse  
test voltage is increased for higher altitudes,  solid insulation  will have to be designed accordingly.  This results in  
an  increased impulse withstand capability of the solid insulation.  

6.1 0.4.4.2 .2  AC  power-frequency vol tage  test  

Alternatively,  clearances may be verified using the a. c.  power-frequency voltage test method 
specified in  6. 10. 2. 5.  The peak value of the a. c.  voltage shall be equal to the impulse test 
voltage as specified in  Table 7 and shall be applied for three cycles of the a. c.  test voltage.  

The altitude correction factors specified in  6. 10. 2. 7 apply.  

6.1 0.4.4.2 .3  DC  vol tage test  

Alternatively,  clearances may be verified using d. c.  voltage test method specified in  6. 10. 2. 6.  

The average value of the d. c.  voltage shall be equal to the impulse test voltage as specified in  
Table 7 and applied three times for 10 ms in  each  polarity.  

The altitude correction  factors specified in  6. 10. 2. 7 apply.  

6.1 0.4.4.3  Verification  of clearances  in  non-mains-circu i ts  

Clearances in  non-mains-circuits – see 6. 7. 4. 2 – shall be verified using the a. c.  power-
frequency voltage test method specified in  6. 10. 2. 5.  

The test voltages shall be as specified Table 13.  The duration of the test shall be 5 s.  

Alternatively,  the test may be performed using the d. c.  voltage test method specified in  
6. 10. 2. 6.  The test voltages shall be as specified in  Table  13 but multiplied by √2.  The duration  
of the test shall be  1  min.  

The altitude correction  factors specified in  6. 10. 2. 7 apply.  

6. 1 0.4.4.4  Verification  of sol id  insu lation  

6. 1 0.4.4.4. 1  General  

Solid insulation in  mains circuits shall be  verified by:  

a)  the impulse voltage test specified in  6. 10. 4. 4. 4. 2;  and / or 

b)  the 5 s a. c.  voltage test as specified in  6. 10. 4. 4. 4. 3;  and / or 

c)  the 1  min a. c.  voltage test as specified in  6. 10. 4. 4. 4. 4;  and / or 

d)  the 1  min d. c.  voltage test as specified in  6. 10. 4. 4. 4. 5.  

The kind of test used and the  test voltages shall be as specified for the relevant situation.  

6.1 0.4.4.4.2  Impu lse  vol tage test  

The impulse voltage test method specified in  6. 10. 2. 3 is used to verify the capability of the 
solid insulation to withstand the rated impulse voltage.  

For verifying solid insulation in  mains circuits – see 6.7. 3. 4. 1  – the test voltages shall be as 
specified in  Table 10.  Altitude correction  factors specified in  6. 10. 2. 7 do not apply.  

The supplier and the purchaser may agree on  higher test values.  
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The test shall be conducted for ten impulses of each polarity with an interval of at least 1  s 
between impulses.  

6.1 0.4.4.4.3  The 5  s  a.c.  power-frequency vol tage  test  

The a. c.  power-frequency voltage test method specified in  6. 10. 2. 5 is used with  a  duration of 
5 s.  

a)  for verifying solid insulation  in  mains circuits – see 6. 7. 3. 4. 1  –  the test voltages shall be 
as specified in  Table 10;  

b)  for verifying solid insulation  in  non-mains circuits – see 6. 7. 4. 4. 1  – the test voltage shall 
be as specified in  Table 13 for basic insulation and supplementary insulation.  For 
reinforced insulation,  the values are multiplied by 1 , 6.  Additionally,  if the working voltage 
exceeds 300 V,  then the test specified in  6. 10. 4. 4. 4. 4 c)  shall be performed.  

6. 1 0.4.4.4.4  The  1  m in  a.c.  vol tage  test  

The a. c.  power-frequency voltage test method specified in  6. 10. 2. 5 is used for a  duration of  
1  min.  

a)  for verifying solid insulation in  mains circuits – see 6. 7. 3. 4. 1  –,  the test voltages shall be 
as specified in  Table 11 ;  

If the 1  min a. c.  voltage test is performed with the test voltages specified in  Table 10,  
there is no need to repeat the test with the  voltages specified in  Table 1 1 .  

b)  for verifying reinforced thin  film insulation  in  mains circuits – see  6.7. 3. 4. 4 – the  test 
voltages shall be as specified in  Table 10 for reinforced insulation and applied to two of 
the three layers;  

c)  for verifying solid insulation in  non-mains circuits – see 6. 7. 4. 4. 1  – when the working 
voltage exceeds 300 V,  the test voltage shall be  1 , 5 times the working voltage for basic 
insulation and supplementary insulation and twice the working voltage for reinforced 
insulation;  

d)  for verifying reinforced thin  film insulation in  non-mains circuits – see 6. 7. 4. 4. 4 – the test 
voltages shall be as specified in  Table 13 multiplied by 1 , 6 for reinforced insulation  and 
applied to two of the three layers.  

6. 1 0.4.4.4.5  The 1  m in  d .c.  vol tage test  

NOTE  The  fol l owing  i s  based  on  I EC 60664-1 : 2007,  6 . 1 . 3. 6.  

In some cases the 1  min  a. c.  voltage test needs to be substituted by a  1  min d. c.  voltage test 
of a  value equal to the peak value of the a. c.  voltage,  however this test will be less stringent 
than the a. c.  voltage test.  

The d. c.  voltage test with  a  test voltage equal to the peak value of the  a. c.  voltage is not fully 
equivalent to the a. c.  voltage test due to the different withstand characteristics of solid 
insulation  for these types of voltages.  However in  the case of a  pure d. c.  voltage stress,  the 
d. c.  voltage test is appropriate.  

The d. c.  voltage test method specified in  6. 10. 2. 6 is used.  

For verifying reinforced thin film insulation in  non-mains circuits – see 6.7. 4. 4. 4 – stressed 
only by d. c.  voltage,  the test voltages shall be as specified in  Table 13 multiplied by 1 , 6 for 
reinforced insulation and applied to two of the three layers.  

6.1 0.4.4.4.6  Pass  / fai l  cri teria  

NOTE  1  Th i s  subclause  i s  based  on  I EC 60664-1 : 2007,  6 . 1 . 3. 3. 2 .  

No puncture or partial breakdown of solid insulation shall occur during the test,  but partial 
discharges are allowed.  Partial breakdown will be indicated by a  step in  the resulting 
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waveshape which will occur earlier in  successive impulses.  Breakdown on the first impulse 
may either indicate a  complete failure of the insulation system or the operation of overvoltage 
limiting devices in  the equipment.  

If overvoltage limiting devices are  included in  the equipment,  care  should be taken to examine 
the waveshape to ensure that their operation is not taken to indicate insulation failure.  
Distortions of the impulse voltage which do not change from impulse to impulse may be  
caused by operation of such overvoltage limiting device and do not indicate a  (partial)  
breakdown of solid insulation.  

NOTE 2 Partial discharges in  voids can lead to partial notches of extremely short durations which may be  
repeated in  the course of an impulse.  

6.1 0.4.4.5  Dielectric tests  in  ci rcu i ts  specified  i n  6.7.5  – Verification  of clearances  in  
ci rcu i ts  wi th  special  overvol tage values  

For verification of clearances in  circuits described in  6. 7. 5. 1  a)  to  c)  the impulse voltage test 
method specified in  6. 10. 2. 3 or the a. c.  voltage test method specified in  6. 10. 2. 5 with a  
duration of at least 5 s shall be used using the applicable voltage from Table 17 for the  
required clearance.  The altitude correction  specified in  6. 10. 2. 7 applies.  

6.1 0.5  Electrical  tests  on  current ci rcu i ts  of d irect connected  meters  wi thout supply 
control  switches  (SCSs)  

Current ci rcu i ts  of d i rect  connected  meters  shal l  wi thstand  s imu lated  short-ci rcu i t currents  – 
as  may be  experienced  under short-ci rcu i t cond i ti ons  i n  metering  i nsta l l ations  – and  stay safe.  

Conformity is checked by the following test.  

Test conditions:  

•  test circuit as shown in  Annex E,  comprising the following elements in  series:  

– a voltage source with a  voltage of 1 , 15 Ue  and with reference frequency;  

– the metering equipment under test and;  

– load to produce the required test current;  

•  prospective test current as specified in  Table 22,  line 1 1 .  The power factor shall be as 
specified in  Table 27;  

•  test voltage tolerance +5 % …–5 %; 

•  test current tolerance +5 % …–0 %.  

Test method:  

•  the test switch shall be  closed at the zero voltage crossover and opened at the first 
subsequent zero voltage crossover,  thus remaining in  the closed position for one half 
cycle of the supply voltage;  

•  repeat the test 3 times on the same specimen with  an interval of at least 1  min  between 
each  test;  

•  for polyphase meters,  the test may be performed phase by phase.  

Pass / fail criteria:  

•  it is permissible that the current circuit may be damaged but no hazardous live parts shall 
be  exposed,  no fire  shall occur,  or if it occurs,  it shall be  contained in  the meter.  
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6.1 0.6  Electrical  tests  on  current circu i ts  of d irect connected  meters  wi th  SCSs  

6. 1 0.6. 1  Test sequence  and  sample  plan  

This subclause 6. 10. 6 further details the requirements specified in  6. 9. 8. 4 and specifies test 
methods to verify conformity.  Table 26 summarizes the  test sequence and sample plan.  

For the purposes of the tests given in  this subclause 6. 10. 6,  the supply control switch(es)  
shall be considered as an integral part of the  meter equipment and each  test shall be 
performed on the metering equipment as a  complete unit.   Polyphase supply control switches 
constructed as a  single unit shall be  tested as a  single unit.  The supply side input terminals 
and the load side output terminals of the meter shall be taken to be the effective terminals of 
the supply control switches.  Example diagrams of meters with switches are given in  Annex C.  

In  the case of a  polyphase meter,  the tests and test values given  shall apply to each phase.  

Table  26  – Test sequence  and  sample  plan  for supply control  switches  

Test 
number 

Test cl ause  
SCS  Sample  

1  2  3  4  

1  0  Pre-cond i ti on i ng  *  *  *  *  

2  6 . 1 0 . 6 . 3  Swi tch ing  the  neu tral  by the  suppl y con trol  swi tch  *     

3  6 . 1 0 . 6 . 4  Endurance  /  Number of operati ng  cycles  *     

4  6 . 1 0 . 6 . 5  Surge  vol tage  wi thstand  across  open  con tacts     *  

5  6 . 1 0 . 6 . 6  
Veri fi cation  of the  abi l i ty to  carry the  rated  safe  short-time  
wi thstand  cu rren t (I

ssw
)  

 *    

6  6 . 1 0. 6. 7  
Veri fi cation  of the  abi l i ty to  carry the  rated  operati onal  short-time  
wi thstand  current  (I

osw
)  

  *   

7  
6 . 1 0. 6. 8  

Veri fi cation  of the  abi l i ty to  make  the  rated  short-ci rcu i t  current  
(I
sm

)  
   *  

8  6 . 1 0. 6. 9  M in imum  swi tched  current  (pass  /  fa i l  cri terion)  *  *  *  *  

9  6 . 1 0. 6. 1 0  Power consumption  (pass  /  fa i l  cri teri on )  *  *  *  *  

1 0  6 . 1 0. 6. 1 1  D ie l ectri c  test  (pass  /  fa i l  cri terion )  *  *  *  *  

The  *  i n  the  tabl e  i nd icates  that  the  parti cu l ar test  shou ld  be  performed  on  the  parti cu lar sample,  bu t  the  
sequence  of the  tests  shal l  a lways  fol l ow the  same  order as  the  test  number sequence.  For example:  SCS  
sample  1  shal l  be  subjected  to  test  numbers  1 ,  2 ,  3 ,  8 ,  9  and  1 0,  i n  that  speci fi c  order.  

SCS  sample  3  m ight  not  be  requ i red ,  depend ing  on  the  resu l t  of test  5  on  SCS  sample  2 .  Test  8 ,  9  and  1 0  on  
SCS  sample  2  has  to  be  carri ed  ou t  on l y i f the  swi tch  remains  operational  after test  5 .  

 

6.1 0.6.2  Pre-condition ing  

NOTE  Th is  subclause  i s  based  on  I EC 62055-31 : 2005.  

This  test shal l  be  carried  ou t as  pre-cond i ti on ing  before  the  short-ci rcu i t curren t tests  to  
“settle”  the  swi tch  contacts.  I t  shal l  a lso  be  carried  ou t after the  endurance test to  establ ish  i f 
the  EUT passed  the  test or not.  

The test shall be  performed as follows:  

•  configure the  EUT so that the contact tested is in  the closed position;  

•  set voltage and current in  the supply control circuit to Un ,  Imax  and PF = 1 , 0;  

•  apply conditions that lead to the contact to be opened.  The conditions for opening – and 
closing – depend on the function of the switch and should be specified by the  
manufacturer;  
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•  verify that the switch opens at the first attempt;  

•  apply conditions that lead to the contact closed; 

•  verify that the switch  closes at the first attempt;  

•  there shall be  no evidence of sticking of the contacts;  

•  repeat the test 3 times.  

Where a  switch has a  mechanical actuating lever then test for trip-free operation by repeating 
the test as follows:  

•  push the lever in  the direction for closing of the contacts,  then hold it at the nearest point 
where the supply control switch contacts have just made contact.  Cause the switch to 
open.  Repeat the test three times.   

The test is passed if the switch trips for the  first attempt each time.  

6.1 0.6.3  Switch ing  the  neutral  by the  supply control  switch  

Swi tch ing  the  neu tra l  of a  three-phase-four wi re  d i rect connected  meter by the  suppl y control  
swi tch  i s  an  optional  requ irement.  When  the  neu tra l  i s  swi tched :  

•  when  the  swi tch  i s  open ing ,  the  contacts  swi tch ing  the  l i ve  ci rcu i ts  shal l  break fi rst and  the  
con tacts  swi tch ing  the  neu tra l  shal l  break l ast;  

•  when  the  swi tch  i s  clos ing ,  the  con tacts  swi tch ing  the  neu tral  sha l l  make fi rst and  the  
con tacts  swi tch ing  the  l i ve  ci rcu i ts  shal l  make after;  

•  a l l  other requ irements  are  the  same as  for the  poles  swi tch ing  the  phases.  

Conformity is checked by inspection.  

6.1 0.6.4  Endurance / number of operating  cycles  

NOTE  1  Th i s  test  s tri ctl y speaking  i s  not  a  safety test,  as  the  supply con trol  swi tch  i s  expected  to  remain  operable  
at  the  end  of the  test.  However,  the  abi l i ty to  swi tch  m in imum  current  and  keeping  speci fi ed  power consumption  
l im i ts  after perform ing  the  endurance  test  have  safety impl i cations.  For th i s  reason  th i s  test  i s  speci fi ed  here.  

Each  suppl y con trol  swi tch  shal l  be  capable  of carrying  out the  number of operations  speci fi ed  
i n  Table  22.   

I n  the  case  of a  pol yphase meter,  each  phase  has  to  be  tested .  Th is  can  be  performed  on  the  
same sample  phase-by-phase  one  after the  other or on  d i fferent samples  separatel y.  

Conformity is checked by the following test carried out on a  new test specimen (SCS sample 
1 ,  see Table 26) .  The method for actuating the switch shall be specified by the manufacturer.  
For this test,  other triggers controlling the switch under test shall be  disabled.  

•  the test circuit essentially comprises the supply source,  an  overcurrent  protective device,  
the metering equipment under test and a  loading impedance;  

•  the voltage shall be set to Ue;  

NOTE  2  Th i s  i s  a  reduced  requ i rement compared  to  what i s  speci fi ed  i n  I EC 62055-31 : 2005,  Clause  C. 3.  

•  the current shall be  set to Ie,  and the power factor shall be  set to 1 , 0;  

•  number of operating cycles shall be as specified in  Table 22,  line 6,  with 10 s make and 
20 s break time;  

•  the test shall be repeated using the same sample,  except that the power factor shall be 
set to 0, 5.  

This test implicitly tests the rated making and breaking capacity.  
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The test is passed if during the test the switch shows no signs of malfunction,  sticking of 
contacts or reluctance to latch and after the  test:  

•  the switch is not damaged and no live parts are exposed;  

•  the switch operates normally as specified in  0;  

•  the switch is capable to switch the minimum switched current as specified in  6. 10. 6. 9;  

•  the power consumption does not exceed the  limits specified in  6. 10. 6. 10;  

•  the switch passes the dielectric test specified in  6. 10. 6. 11 .  

In  the case of multi-pole (e. g.  three-phase)  switches,  the conditions shall be met by each  
pole.  

6. 1 0.6.5  Surge vol tage  withstand  across  open  contacts  

Meters  equ ipped  wi th  (a)  suppl y control  swi tch (es)  sha l l  wi thstand  s imu lated  l i gh tn ing- induced  
common  mode and  d i fferen tia l  mode  vol tage  surges  as  m ight  be  expected  i n  res identia l  
i nsta l l ations,  wh i le  the  suppl y con trol  swi tch  con tacts  are  in  the  open  posi ti on .   

NOTE  1  Th i s  test  i s  speci fi cal l y d esigned  for the  case  where  there  i s  i n ternal  e l ectri cal  coupl i ng  of ci rcu i ts  
between  the  i npu t  and  ou tpu t  term inal s  of the  meter when  the  suppl y con trol  swi tch  con tacts  are  i n  the  open  
cond i ti on .  The  test  s tresses  these  coupl i ng  e l ements.  

Conformity is checked by the surge test specified in  6. 10. 2. 4,  carried out on a  new test 
specimen (SCS sample 4,  see Table 26)  as follows: 

For this test,  all triggers controlling the switch under test shall be  disabled.  

•  meter in  non-operating mode,  with the contacts of the supply control switch in  open 
position;  

•  the test voltage shall be applied across the terminals of the current circuit which contains 
the supply control switch.  All other terminals shall be  connected to  earth;  

•  if there is more than one supply control switch,  the test shall be applied to each in  
sequence;  

•  repetition  rate not faster than  1  impulse per minute;  

•  test level increased from zero in  1  000 V steps until contact tips flash over,  but not more 
than 12 000 V;  

•  number of surges at each test level: five  positive and five negative pulses each;  

•  the voltage at which the contact tips flash over shall be  recorded.  

NOTE  2  F lash -over can  be  detected  by observation  and  by a  col l apse  of the  waveform .  

I n  the  case  when  the  neu tra l  i s  swi tched ,  add i tional  common  mode vol tage  tests  i n  add i tion  to  
the  surge  vol tage  test across  the  open  con tacts  may be  agreed  between  the  suppl ier and  the  
purchaser.  

Pass / fail criteria: there shall be no permanent damage to any part of the  meter including the  
components connected across the  poles of the  switch and if after the test:  

•  the switch is capable to switch the minimum switched current as specified in  6. 10. 6. 9;  

•  the power consumption does not exceed the limits specified in  6. 10. 6. 10;  

•  the switch passes the dielectric test specified in  6. 10. 6. 11 .  

NOTE 3 Integrity of the  components connected across the poles of the  switch can  be  established by 
inspection or by a  functional test as specified by the manufacturer.  
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6.1 0.6.6  Veri fication  of the  abi l i ty to  carry the  rated  safe  short-time wi thstand  current  

Meters  equ ipped  wi th  (a)  suppl y control  swi tch (es)  shal l  wi thstand  s imu lated  short-ci rcu i t  
curren ts  – as  may be  experienced  under short-ci rcu i t cond i tions  in  metering  i nstal l ations  – 
and  stay safe.  

Conformity is checked by the following test carried out on a  new test specimen (SCS sample  
2,  see  Table 26) .  

Test conditions:  

•  test circuit as shown in  Annex E,  comprising the following elements in  series:  

– a voltage source with a  voltage of 1 , 15 Ue  and with reference frequency;  

– the metering equipment under test with the supply control switch in  closed position;  

– load to produce the required test current;  and 

– a test switch;  

•  prospective test current as specified in  Table 22,  line 11 .  The power factor shall be as 
specified in  Table 27;  

•  test voltage tolerance +5 % …–5 %;  

•  test current tolerance +5 % …–0 %.  

Table  27  – Power factor ranges  of the  test  ci rcu i t  

Test current  
A  

Correspond ing  power factor range  

I ≤  1  500  0 , 93  to  0 , 98  

1  500  <  I ≤  3  000  0 , 85  to  0 , 90  

3  000  <  I ≤  4  500  0 , 75  to  0 , 80  

4  500  <  I ≤  6  000  0 , 65  to  0 , 70  

6  000  <  I ≤  1 0  000  0 , 45  to  0 , 50  

NOTE  1  These  va lues  are  from  IEC 60898-1 : 201 5,  Table  1 7 .  

NOTE  2  The  phase  sh i ft  i s  caused  by a  combinati on  of res i stors  and  reactors.  

 

The test shall be  performed as follows:  

•  the test switch shall be closing at zero voltage crossover and opening at the first 
subsequent zero voltage crossover,  thus remaining in  the closed position for one half 
cycle of the supply voltage;   

•  repeat the test 3 times on the same specimen with  an interval of at least 1  min  between 
each  test;  

•  plot a  graph of the voltage and the test current waveform during each test and verify that 
the test was executed as is required.  The graphs shall be attached to  the test report.  

Acceptance conditions: it is permissible that the  contacts may weld or burn away but no 
hazardous live parts shall be exposed,  no fire shall occur,  or if it occurs,  it shall be contained 
in  the meter.  

If the  switch remained operational,  and if after the test:  

•  it meets the acceptance conditions of 6. 10.6. 9,  Minimum switched current;  

•  it meets the acceptance conditions of 6. 10.6. 10,  Power consumption;  
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•  it meets the acceptance conditions of 6. 10. 6. 11 ,  Dielectric test 

the tests specified in  6. 10. 6. 7 do not need to be performed.  

6.1 0.6.7  Veri fication  of the  abi l i ty to  carry the  rated  operational  short-time withstand  
current  

Meters  equ ipped  wi th  (a)  suppl y control  swi tch (es)  shal l  wi thstand  s imu lated  short-ci rcu i t  
curren ts  – as  may be  experienced  under short-ci rcu i t cond i tions  in  metering  i nstal l ations  – 
and  stay operational .  

I f the  test “s tay safe”  test i s  passed  and  the  requ i rements  for “s tay operational ”  are  a lso  met,  
then  the  “stay operational ”  test  need  not be  performed.  

Conformity is checked by the same test as specified in  6. 10. 6. 6,  but the prospective test 
current test shall be as specified in  Table 22,  line 12,  and the test shall be  carried out only 
once,  on  a  new test specimen (SCS sample 3,  see Table 26) .  

Acceptance conditions:  

•  during the test the supply control switch shall not open;  

•  after the test the supply control switch shall show no signs of malfunction,  sticking or 
welding of contacts or reluctance to latch;  

•  after the test it shall meet the requirements of 6. 10. 6. 9,  Minimum switched current;  

•  after the test it shall meet the requirements of 6. 10. 6. 10,  Power consumption;  

•  it shall pass the  dielectric test specified in  6. 10. 6. 11 .  

NOTE  For add i ti onal  functional  and  accuracy requ i rements,  see  the  re levant standards.  

6.1 0.6.8  Verification  of the  abi l i ty to  make  the rated  short-ci rcu i t  current  

Meters  equ ipped  wi th  (a)  suppl y control  swi tch (es)  shal l  wi thstand  making  i n to  s imu lated  
short-ci rcu i t curren ts  – as  may be  experienced  under short-ci rcu i t  cond i tions  i n  metering  
i nsta l l ations  – and  stay safe  and  operational .  

Conformity is checked with the following test,  carried out on a  new test specimen (SCS 
sample 4,  see  Table 26) .  

Test conditions:  

•  test circuit as shown in  Annex E,  comprising the following elements in  series:  

– a voltage source voltage with a  voltage of 1 , 15 Ue  and with  reference frequency;  

– the metering equipment under test with the supply control switch in  open position;  

– load to produce the required test current;  

– and a  test switch;  

•  prospective test current as specified in  Table 22,  line 13,  power factor as specified in  
Table  27;  

•  test voltage tolerance +5 % …–5 %;  

•  test current tolerance +5 % …–0 %.  

The test shall be  performed as follows:  

•  close the switch under test to close into the prospective  test current.  The switch should 
remain in  the closed position.  
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It is not permitted to allow the supply control switch to be activated under the control of the 
external test equipment,  because it could possibly negate special techniques that the 
meter application process may employ,  such as zero point switching.  The load switch 
contacts thus have to be  caused to  close under the direct control of the EUT itself.  

•  the test current shall be maintained to flow up to the first zero point crossing of the 
current,  at which point the test equipment shall disconnect the voltage source;  

•  after the test,  the switch shall be opened;  

•  repeat the test 3 times on the same sample with a  min.  delay of 1  min between each test;  

•  plot a  graph of the voltage and the test current waveform during each test and verify that 
the test was executed as is required.  

During and after the  test the following requirements shall be  met:  

•  contacts shall open on the first attempt after each make operation;  

•  the supply control switch shall show no signs of malfunction,  sticking or welding of 
contacts or reluctance to latch;  

•  after the test the switch shall meet the requirements of 6. 10. 6. 9,  Minimum switched 
current;  

•  after the test the switch shall meet the requirements of 6. 10.6. 10,  Power consumption;  

•  after the test the switch  shall pass the dielectric test specified in  6. 10. 6. 11 .  

It is recognised that there may be significant statistical variance in  the result of this test.  A  
more exact method is under consideration.  

6.1 0.6.9  M in imum  switched  current (pass  / fai l  cri terion )  

As part of the  pass  /  fa i l  cri teria  of the  tests  speci fi ed  above  (see  Table  26) ,  i t  sha l l  be  veri fi ed  
that the  suppl y control  swi tch  that have  been  tested  i s  capable  to  swi tch  the  m in imum  curren t.  

Compliance is verified with  the following test:  

•  metering equipment in  normal operating condition;  

•  test voltage at Ue;  

•  test current equal to the starting current of the meter,  and cos φ= 1 ;  

•  10 operating cycles at approximately 10 s closed and 20 s open.  

NOTE  One operating cycle of the supply control switch is one make followed by one break action.  

For the purpose of this test,  the manufacturer may provide an external means,  which allows 
for the opening and closing of the supply control switch to be  under the control of the test 
equipment.  

Acceptance conditions:  

•  the supply control switch shall successfully conduct the test current each time the contacts 
are  in  the closed position; 

•  the supply control switch  shall successfully break the test current each time the contacts 
are in  the open position.  

6.1 0.6. 1 0  Power consumption  (pass  /  fai l  cri terion )  

As part of the  pass  /  fa i l  cri teria  of the  tests  speci fi ed  above  (see  Table  26) ,  i t  shal l  be  veri fi ed  
that  the  power consumption  of the  current ci rcu i t that comprises  the  suppl y control  swi tch  that 
have  been  tested  does  not exceed  the  values  speci fi ed  here.  
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I f the  neutra l  i s  a lso  swi tched ,  the  test a lso  appl ies  to  the  neutral  ci rcu i t.  

NOTE  Th is  subclause  i s  based  on  I EC 62055-31 : 2005,  7 . 3. 2 .  

Compliance is verified with  the following test:  

The current circuit shall be loaded with the rated operational voltage and maximum current of 
the meter,  cos φ= 1  at reference frequency and temperature,  for a  duration of 10 min.  

Acceptance conditions: The apparent power taken shall not exceed a  value in  VA  equivalent 
to 0, 08 %  of Un  in  volts multiplied by 100 % of Imax  in  amperes.  

EXAMPLE  230  V and  60  A g i ves  1 1 , 0  VA;  230  V and  1 00  A g i ves  1 8, 4  VA.  

6.1 0.6. 1 1  Dielectric test (pass  /  fai l  cri terion)  

As part of the  pass  /  fa i l  cri teria  of the  tests  speci fi ed  above  (see  Table  26) ,  i t  shal l  be  veri fi ed  
that the  open  contacts  of the  l oad  swi tch  can  wi thstand  an  impu lse  vol tage  test of 2  kV and  an  
a. c.  test vol tage  of 1  kV r.m . s.  for 1  m in .  

The test shall be  performed as follows:  

•  in  the case where the neutral line is not switched,  the supply side current circuit terminals 
on the one hand as well as the load side current circuit terminals on the other hand are 
connected together.  All other terminals are connected to  earth;  

•  in  the case where the neutral line is switched,  the supply side current circuit and neutral 
terminals on the one hand as well as the load side current circuit and the neutral terminals 
are connected together.  All other terminals are  connected to earth;  

•  the meter shall be  in  non-operating condition;  

•  the supply control switch  shall be in  the open position;  

•  the impulse voltage test as specified in  6. 10.2. 3 shall be  performed with a  voltage of 2 kV 
applied between the two groups of terminals;  

•  the a. c.  voltage test as specified in  6. 10.2. 5 shall be performed with a  voltage of 1  kV 
applied between the two groups of terminals for 1  min;  

•  the leakage current shall be  recorded.   

6. 1 0.7  Electrical  tests  on  load  control  swi tches  (LCSs)  

6. 1 0.7. 1  Test sequence  and  sample  p lan  

This subclause 6. 10.7 further details the requirements specified in  6. 9. 8. 5 and specifies test 
methods to verify conformity.  Table  28 summarizes the  test sequence and sample plan.  
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Table  28  – Test sequence  and  sample  plan  for load  control  swi tches  

Test 
number 

Test clause  
LCS  Sample  

1  2  3  4  5  

1  6 . 1 0. 7. 2  Pre-cond i ti on i ng  *  *  *  *  *  

2  /  1  6 . 1 0. 7. 3  Endu rance  /  Number of operati ng  cycles  Test  2 /1  *      

2  /  2  6 . 1 0. 7. 3  Endu rance  /  Number of operati ng  cycles  Test  2 /2   *     

2  /  3  6 . 1 0. 7. 3  Endu rance  /  Number of operati ng  cycles  Test  2 /3    *    

3  6 . 1 0. 7. 4  
Veri fi cati on  of the  abi l i ty to  carry the  rated  cond i ti ona l  
safe  short-ci rcu i t  cu rren t (I

cssw
)  

  
 *   

4  6 . 1 0 . 7. 5  
Veri fi cation  of the  abi l i ty to  carry the  rated  cond i ti ona l  
operati ona l  short-ci rcu i t  cu rren t (I

cosw
)  

  
  *  

5  6 . 1 0 . 7. 6  Power consumption  (pass  /  fa i l  cri teri on )  *  *  *  *  *  

6  6 . 1 0 . 7. 7  D iel ectri c  test  (pass  /  fa i l  cri terion )  *  *  *  *  *  

The  *  i n  the  table  i n d icates  that  the  parti cu lar test  shou l d  be  performed  on  the  parti cu l ar LCS  sample.  

LCS  sample  5  m igh t  not  be  requ i red ,  depend i ng  on  the  resu l t  of test  3  on  LCS  sample  4 .  Test  5  and  6  on  LCS  
sample  4  has  to  be  carried  ou t  on l y i f the  swi tch  remains  operational  after test  3 .  

 

For the purposes of the tests given in  this subclause 6. 10. 7,  the load control switch(es)  shall 
be considered as an integral part of the metering equipment and each test shall be performed 
on  the metering equipment as a  complete unit.  Polyphase load control switches constructed 
as a  single unit shall be tested as a  single unit.  The terminals of the metering equipment shall 
be taken to be the effective terminals of the load control switches.  Example diagrams of 
meters with load control switches are given  in  Annex C.  

6.1 0.7.2  Pre-condition ing  

Subclause  0  appl ies.  

6.1 0.7.3  Endurance / number of operating  cycles  

NOTE  Th is  test  s tri ctl y speaking  i s  not  a  safety test,  as  the  l oad  control  swi tch  i s  expected  to  remain  operab le  at  
the  end  of the  test.  However,  the  abi l i ty to  keep  speci fi ed  power consumption  l im i ts  after perform ing  the  endurance  
test  has  safety impl i cations.  For th i s  reason  th i s  test  i s  speci fi ed  here.  

Load  con trol  swi tches  shal l  be  capable  of carrying  ou t the  number of operations  speci fi ed  i n  
Table  23.  

Conformity is checked by the following tests carried out on a  new test specimen.  For this test 
three load switches and therefore,  possibly more than one metering equipment are required.  
The method for actuating the switch shall be specified by the manufacturer.  For this test,  
other triggers controlling the switch under test shall be disabled.  

•  the test circuit essentially comprises the supply source,  an  overcurrent  protective device,  
the metering equipment under test and a  loading impedance;  

•  the voltage shall be set to Ue;  

•  number of operating cycles shall be as specified in  Table 23 line 6.  Number of switching 
operation per minute shall not exceed 6 per minute;  

•  test 2/1  shall be  performed on  LCS sample 1 ,  with  a  test current set to  Ie ,  as shown in  
Table 23 line 3a,  and power factor shall be set to  1 , 0.   This test implicitly tests the rated 
making and breaking capacity;  

•  test 2/2  shall be performed on LCS sample  2 with  a  reduced current as shown in  Table 23 
line 3b and the power factor set to 0, 4.  The loading impedance consists of a  resistance 
and inductance in  series (if an air-core inductor is used a  resistor passing at least 0, 6 % of 
the coil current shall be  connected in  parallel with  it) ;  
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•  test 2/3 shall be  performed on  LCS sample 3 without current.  

The test is passed if during the test the switch shows no signs of malfunction,  sticking of 
contacts or reluctance to latch and after the  test:  

•  the switch is not damaged and no live parts are exposed;  

•  the switch operates normally as specified in  6. 10. 7. 2;  

•  the power consumption does not exceed the  limits specified in  6. 10. 7. 6;  

•  the switch passes the dielectric test specified in  6. 10. 7. 7.  

6.1 0.7.4  Veri fication  of the  abi l i ty to  carry the  rated  condi tional  safe  short-ci rcu i t  
current  (Icssw)  

Load  con trol  swi tches  shal l  wi thstand  s imu lated  short-ci rcu i t currents  – as  may be  
experienced  under short-ci rcu i t  cond i tions  i n  metering  insta l lations  – and  stay safe.  

Conformity is checked by the following test carried out on a  new test specimen (LCS sample  
4,  see  Table 28) .  

Test conditions:  

•  test circuit comprising the following elements connected in  series:  

– a voltage source voltage Ue ,  with  reference frequency;  

– a fuse,  conforming to IEC 60269-3,  with a  rated current equal to,  or immediately above,  
the rated operational current (at power factor = 1 )  of the switch.  The characteristics of 
the fuse shall be agreed between the manufacturer and the purchaser and shall be  
included in  the test report;  

– the metering equipment under test,  with  the load switch in  closed position;  

–  load to  produce the required test current;  and  

– a test switch.  

•  prospective test current as specified in  Table 23 line 9.  The power factor shall be as 
specified in  Table 27;  

•  test voltage tolerance +5 % …–5 %; 

•  test current tolerance +5 % …–0 %.  

The test shall be  performed as follows:  

•  the test switch shall be closing at zero voltage crossover and opening at the first 
subsequent zero voltage crossover,  thus remaining in  the closed position for one half 
cycle of the supply voltage;  

•  repeat the test 3 times on the same specimen with  an interval of at least 1  min  between 
each  test;  

•  plot a  graph of the voltage and the test current waveform during each test and verify that 
the test was executed as is required.  The graphs shall be attached to  the test report.  

Acceptance conditions: it is permissible that the  contacts may weld or burn away but no 
hazardous live parts shall be exposed,  no fire shall occur,  or if it occurs,  it shall be contained 
in  the meter.  

If the  switch  remained operational,  and after the test:  

•  it meets the requirements of 6. 10. 7. 6,  Power consumption;  

•  it passes the dielectric test specified in  6. 10. 7.7 

the tests specified in  6. 10. 6. 6 do not need to be performed.  
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6.1 0.7.5  Veri fication  of the  abi l i ty to  carry the  rated  condi tional  operational  short-
ci rcu i t  current  (Icosw)  

Load  con trol  swi tches  shal l  wi thstand  s imu lated  short-ci rcu i t currents  – as  may be  
experienced  under short-ci rcu i t  cond i tions  i n  metering  instal lations  – and  stay operational .  

If the test “stay safe” test is passed and the requirements for “stay operational” are also met,  
then the “stay operational” test need not be  performed.  

Conformity is checked by the same test as specified in  6. 10. 6. 5,  but with  prospective  test 
current as specified in  Table 23,  line 10,  and the test shall be carried out a  new test specimen 
(LCS sample  5,  see Table 28) .  

Acceptance conditions:  

•  during the test the supply control switch shall show no signs of malfunction,  sticking or 
welding of contacts or reluctance to latch;  

•  it shall meet the  requirements of 6. 10. 7. 6,  Power consumption;  

•  it shall pass the dielectric test specified in  6. 10. 7. 7.  

6. 1 0.7.6  Power consumption  (pass  /  fai l  cri terion )  

As part of the  pass  /  fa i l  cri teria  of the  tests  speci fied  above  (see  Table  28) ,  i t  shal l  be  veri fi ed  
that the  power l oss  of the  ou tpu t e l ements  under rated  operational  curren t  does  not exceed  3  
W or the  vol tage  drop  across  the  i npu t and  ou tpu t term inals   does  not exceed  1  V.  

6. 1 0.7.7  Dielectric test (pass  / fai l  cri terion)  

As part of the  pass  /  fa i l  cri teria  of the  tests  speci fi ed  above  (see  Table  28) ,  i t  sha l l  be  veri fied  
that  the  open  contacts  of the  load  swi tch  can  wi thstand  an  a. c.  test vol tage  of 1  000  V r.m . s.  
for 1  m in .  

The test shall be  performed as follows:  

•  the metering equipment  shall be in  non-operating condition;  

•  the load control switch shall be in  the open position;  

•  the a. c.  voltage test as specified in  6. 10.2.5 shall be performed with a  voltage of 1  kV 
applied between the  input and output terminals of the load switch for 1  min;  

•  the leakage current shall be  recorded.  

7 Protection  against mechanical  hazards  

7. 1  General  

NOTE  Th is  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  7 . 1 .  

The equ ipment shal l  not  cause  a  mechan ical  hazard  i n  normal  use,  or cause  a  hazard  i n  a  
s i ng le  fau l t  cond i ti on  that m igh t not  be  eas i l y noticed .  Mechan ica l  hazards  i nclude,  bu t  are  not 
l im i ted  to,  the  fo l l owing :  

a)  sharp  edges  wh ich  cou ld  cause  cu ts  (see  7. 2) ;  

b)  fal l ing  equ ipment,  resu l ti ng  from  breakage of the  carrying  device  (see  7. 3).  

Conformity is checked as specified in  7. 2 and 7. 3.  

7.2  Sharp edges  

NOTE  1  Th i s  subclause  reproduces  I EC 61 01 0-1 : 201 0,  7 . 2 .  
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Al l  easi l y touched  parts  of the  equ ipment shal l  be  smooth  and  rounded  so  as  not to  cause  
i n j ury during  normal  use  of the  equ ipment.  

Un less  the  fau l t  presents  an  obvious  hazard ,  eas i l y-touched  parts  of the  equ ipment shal l  not 
cause  an  i n j u ry i n  s i ng le  fau l t  cond i tion .  

Conformity is checked by inspection and,  if necessary,  by application of an object that 
represents a  finger in  size,  shape and hardness,  to check for abrasions or cuts.  

NOTE  2  An  acceptable  procedure  i s  ou tl i ned  i n  UL  1 439.  

7.3  Provisions  for l i fting  and  carrying  

NOTE  Th is  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  7 . 5.  I t  i s  relevant  on l y to  carryi ng  hand les  used  before  
i nstal l ati on  of meteri ng  equ i pment.  

I f a  carrying  hand le  i s  fi tted  wi th  the  metering  equ ipment or suppl ied  wi th  i t,  i t  shal l  be  capable  
of wi thstand ing  a  force  of four times  the  weigh t of the  equ ipment in  normal  use  and  i n  s ing le  
fau l t  cond i ti on .  

Conformity is checked by inspection and by the following test.  

The carrying handle is subjected to a  force corresponding to four times the weight of the 
equipment.  Unless the handle mounting screws (if any)  are secured against loosening,  one 
screw is removed before performing these tests.  The force is applied uniformly over a  70 mm 
width at the centre of the  handle or grip,  without clamping.  The force is steadily increased so 
that the test value is attained after 10 s and maintained for a  period of 1  min.  

The carrying  hand le  shal l  not have  broken  loose  from  the  equ ipment and  there  shal l  not be  
any permanent d is tortion ,  cracking  or other evidence of fa i lu re  wh ich  cou ld  cause  a  hazard .  

8 Resistance to  mechanical  stresses  

8. 1  General  

Equ ipment shal l  not cause  a  hazard  when  subj ected  to  mechan ical  stresses  l ikel y to  occur i n  
normal  use.  

Conformity is checked by performing the following tests on the enclosure.  

8.2  Spring  hammer test  

NOTE  Th is  subclause  i s  based  on  I EC 62052-1 1 : 2003,  5. 2 . 2 . 1 .  

The mechanical strength  of the meter case shall be  tested with a  spring hammer (test Ehb,  
see  IEC 60068-2-75:2014,  Clause 6) .  

The meter shall be mounted in  its normal working position and the spring hammer shall act on  
the outer surfaces of the meter cover (including windows)  and on the terminal cover with a  
kinetic energy of 0, 2 J.  The number of impacts shall be  three per location.  

The result of the test is satisfactory if the meter case and terminal cover(s)  do not sustain  
damage which would make hazardous live parts accessible.  Slight damage which does not 
impair the protection against indirect contact or the penetration of solid objects,  dust and 
water is acceptable.  
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9  Protection  against spread  of fi re  

9. 1  General  

NOTE  1  Cl ause  9  i s  based  on  I EC 61 01 0-1 : 201 0  Clause  9  and  I EC 62052-1 1 : 2003,  5 . 8 .  

There  shal l  be  no  spread  of fi re  ou ts ide  the  equ ipment i n  normal  cond i tion  or i n  s i ng le  fau l t  
cond i ti on .  F igure  1 1  i s  a  fl ow chart  showing  methods  of conform i ty veri fication .  

See  a lso  0 ,  Overcurren t protection .  

Conformity is checked by at least one of the  following methods.  

a)  Testing in  the single fault conditions (see 4. 4)  that could cause the spread of fire outside 
the equipment.  The conformity criteria  of 4. 4. 4. 3 shall be met.  

b)  Verifying elimination or reduction of the sources of ignition within the equipment as 
specified in  9. 2.  

c)  Verifying as specified in  9. 3 that if a  fire  occurs it will be contained within  the equipment.  

These alternative methods can be applied throughout the equipment or individually for 
different sources of hazards or for different areas of the equipment.  

NOTE 2 Methods b)  and c)  are based on  fulfilling specified design criteria,  in  contrast to method a)  which relies 
entirely on  testing in  specified single fault conditions.  

NOTE 3 See 12 concerning protection against fire caused by batteries.  
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Figure 1 1  – F low chart  to  explain  the  requ irements   
for protection  against the  spread  of fi re  

9.2  El im inating  or reducing  the  sources  of ign i tion  wi th in  the  equ ipment 

NOTE  Th is  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  9 . 2 .  

The possib i l i ty of i gn i tion  and  occurrence of fi re  i s  cons idered  to  be  reduced  to  a  to lerable  
l evel  i f the  fol lowing  requ i rements  are  met:  

a)  the  vol tage,  curren t and  power avai l ab le  to  the  ci rcu i t  or part of equ ipment are  l im i ted  as  
speci fied  i n  9 . 4 .  

Conformity is checked by measurement of limited-energy values as specified in  9. 4.  

b)  i nsu lation  between  parts  at  d i fferen t poten tia ls  meets  the  requ i rements  for bas ic  
i nsu lation ,  or i t  can  be  demonstrated  that  bridg ing  the  i nsu lation  wi l l  not cause  i gn i tion .  

Conformity is checked by inspection  and in  the case of doubt by test.  

9.3  Containment of fi re  wi th in  the  equ ipment,  should  i t  occur 

9.3. 1  General  

The poss ib i l i ty of the  spread  of fi re  ou ts ide  the  equ ipment i s  cons idered  to  be  reduced  to  a  
to lerable  l evel  i f the  equ ipment and  the  equ ipment enclosure  conform  to  the  constructional  
requ i rements  of 9 . 3 . 2 .  

Conformity is checked by inspection and as specified in  9. 3. 2.  

IEC 
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9.3.2  Constructional  requ irements  

9.3.2 .1  Terminal  block,  terminal  cover,  case  

NOTE  Th is  subclause  i s  based  on  I EC 62052-1 1 : 2003,  5. 8  and  I EC 62055-31 : 2005,  5 . 8 .  

The term inal  b l ock(s),  i nsu lati ng  materia l  reta in ing  the  main  con tacts  of suppl y and  l oad  
con trol  swi tches,  the  term inal  cover(s)  and  the  meter case  shal l  ensure  reasonable  safety 
against spread  of fi re .  I n  particu lar,  they shou ld  not be  i gn i ted  by thermal  overload  of l i ve  
parts  i n  contact wi th  them .  

Conformity is checked by inspection of data on materials,  and in  case of doubt by performing 
the glow-wire test specified in  IEC 60695-2-11 ,  with  the following temperatures:  

•  terminal block and insulating material retaining the main contacts of supply and load 

control switches in  position: 960  °C  ±  15  °C ;  

•  terminal cover and meter case:  650  °C  ±  1 0  °C ;  

•  duration of application: 30 s ±  1  s.  

The contact with the glow-wire may occur at any random location.  If the terminal block is 
integral with  the  meter base,  it is  sufficient to carry out the test only on  the terminal block.  

9.3.2 .2  Connectors  and  insu lation  materials  on  which  components  are  mounted  

NOTE  1  Th i s  subclause  reproduces  I EC 61 01 0-1 : 201 0,  9 . 3. 2 .  

NOTE  2  Th i s  subclause  does  not  appl y to  the  term inal  b l ock accommodating  the  term inal s  of the  mains  ci rcu i ts .  

The fol l owing  constructional  requ i rements  shal l  be  met:  

a)  Connectors  and  i nsu lating  materia l  on  wh ich  components  are  mounted  shal l  have  a  
flammabi l i ty classi fication  V-2 ,  or better,  of I EC 60695-1 1 -1 0.  See  a lso  1 3. 3  for 
requ i rements  for prin ted  wiring  boards.  

NOTE  3  V-0  i s  better than  V-1 ,  wh ich  i s  better than  V-2.  

Conformity is checked by inspection of data on materials,  and in  case of doubt by 
performing the vertical burning test of IEC 60695-11-10 on samples used in  the  relevant 
parts.  

b)  I nsu lated  wi res  shal l  retard  flame propagation .  

NOTE  4  Wi re  wi th  a  fl ammabi l i ty rati ng  of UL  2556  VW-1  or equ i valen t  i s  consi dered  to  meet  th i s  
requ i rement.  

Conformity is checked by inspection of data on materials,  and in  case of doubt by 
performing whichever of the  following tests is applicable:  

1 )  for wires with overall cross-sectional area of the conductors exceeding 0, 5 mm2,  the  
test of IEC 60332-1-2:2004;  

2)  for wires with overall cross-sectional area of the conductors of 0, 5 mm2  or less,  the 
test of IEC 60332-2-2:2004.  

9.4 Limi ted-energy circu i t  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  9 . 4.  

A l im i ted-energy ci rcu i t i s  a  ci rcu i t that meets  a l l  the  fol l owing  cri teria.  

a)  The  vol tage  appearing  in  the  ci rcu i t  i s  not  more  than  30  V r.m . s. ,  42, 4  V peak,  or 60  V d . c.  

b)  The  curren t that can  appear i n  the  ci rcu i t  i s  l im i ted  by one  of the  fol lowing  means:  
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1)  the maximum available current is limited inherently or by impedance so that it cannot 
exceed the  applicable value of Table 29;  

2)  current is limited by an  overcurrent protection device so that it cannot exceed the  
applicable values of Table 30;  

3)  a  regulating network limits the maximum available  current so  that it cannot exceed the 
relevant value of Table 29 in  normal condition or as a  result of a  fault in  the regulating 
network.  

c)  I t  i s  separated  by at l east bas ic  i nsu lation  from  other ci rcu i ts  having  energy values  
exceed ing  cri teria  a)  and  b)  above.  

I f an  overcurren t protection  device  i s  used ,  i t  sha l l  be  a  fuse  or a  non-ad justable  non-sel f-
resetti ng  e lectromechan ical  device.  

Conformity is checked by inspection and by measuring the  potentials appearing in  the circuit 
and the maximum available  current,  under the following conditions:  

i)  the potentials appearing in  the circuit are  measured in  the load condition  that maximizes 
the voltage;  

ii)  output current is measured after 60 s of operation,  with the resistive load (including short 
circuit)  which  produces the highest value of current.  

Table  29  – Limi ts  of maximum  avai lable  current 

Open-ci rcu i t outpu t vol tage  (U or Û)  Maximum  avai l able  current  

V A 

a . c.  r.m . s.  d . c.  Peak a  a . c.  r.m . s .  or d . c.  

U ≤  2  U ≤  2  Û ≤  2 , 8  50  

2  <  U ≤  1 2 , 5  2  <  U ≤  1 2 , 5  2 , 8  <  Û ≤  1 7 , 6  1 00  /  U 

1 2 , 5  <  U ≤  1 8 , 7  1 2 , 5  <  U ≤  1 8 , 7  1 7 , 6  <  Û ≤  26, 4  8  

1 8, 7  <  U ≤  30  1 8, 7  <  U ≤  60  26, 4  <  Û ≤  42 , 4  1 50  /  U 

a   The  peak value  (Û)  appl i es  to  non -s inusoida l  a . c.  and  to  d . c.  wi th  ri ppl e  exceed ing  1 0  % ,  and  i s  provided  for 
conven i ence.  The  r.m . s .  va l ue  of the  maximum  avai l able  cu rrent  sha l l  be  determ ined  as  that  val ue  i s  re l ated  
to  heati ng .  

 

Table  30  – Values  for overcurrent protection  devices  

Potenti al  appearing  i n  the  ci rcu i t (U or Û)  
Current that the  device  
breaks  after not more  

than  1 20  s  b,  c  

V A 

a . c.  r.m . s.  d . c.  Peak a  a . c.  r.m . s .  or d . c.  

U ≤  2   U ≤  2  Û ≤  2 , 8  62, 5  

2  <  U ≤  1 2 , 5  2  <  U ≤  1 2 , 5  2 , 8  <  Û ≤  1 7 , 6  1 25  /  U  

1 2 , 5  <  U ≤  1 8 , 7  1 2 , 5  <  U ≤  1 8 , 7  1 7 , 6  <  Û ≤  26, 4  1 0  

1 8, 7  <  U ≤  30  1 8, 7  <  U ≤  60  26, 4  <  Û ≤  42 , 4  200  /  U  

a  The  peak value  (Û)  appl i es  to  non -s inusoida l  a . c.  and  to  d . c.  wi th  ri ppl e  exceed ing  1 0  % ,  and  i s  provided  for 
conven i ence.  The  r.m . s.  va l ue  of the  maximum  avai l able  cu rren t sha l l  be  determ ined  as  that  va l ue  i s  re lated  
to  heati ng .  

b  The  evaluation  i s  based  on  the  speci fi ed  t ime-curren t breaki ng  characteri sti c  of the  device,  wh ich  i s  d i fferent  
from  the  rated  breaking  cu rren t.  (For example,  an  ANSI /UL  248-1 4  5  A fuse  i s  speci fi ed  to  break 1 0  A at 
1 20  s  or l ess  and  an  I EC 601 27  T-type  4  A fuse  i s  speci fi ed  to  break at  8 , 4  A at  1 20  s  or l ess . )  

c The  breaking  cu rren t of fuses  i s  dependent  on  temperature ,  and  th i s  has  to  be  taken  i n to  account  i f the  
temperatu re  immed iately around  the  fuse  i s  s i gn i fi cantl y h i gher than  the  room  temperatu re.  
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9.5  Overcurrent protection  

NOTE  1  Th i s  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  9 . 6 . 2 .  

As th is  standard  appl ies  on l y to  permanentl y connected  metering  equ ipment,  the  use  of 
i n ternal  overcurren t protection  e lements  such  as  fuses  is  optional .  

NOTE  2  For functional  reasons,  they are  general l y not  used .  

Overcurren t protection  of metering  equ ipment i s  provided  by the  overcurrent  protection  of the  
i nsta l l ation .  See  a lso  5. 4 . 5. 2.  

1 0  Equipment temperature l imi ts  and  resistance to  heat  

1 0. 1  Surface  temperature l imits  for protection  against burns  

NOTE  Th is  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  1 0. 1 .  

At an  ambient  temperature  of 40  °C,  the  temperature  of easi l y touched  surfaces  shal l  not  
exceed :  

a)  the  values  of Table  31  in  normal  cond i ti on ;  and   

b)  1 05  °C  in  s i ng le  fau l t cond i tion ,  or when  the  EUT is  exposed  to  the   maximum  overload  
curren t Iovl  as  agreed  by the  manufacturer and  the  purchaser.  

At ambient temperatures  exceed ing  40  °C,  eas i l y touched  surfaces  of equ ipment rated  for a  
maximum  ambien t temperature  above 40  °C  are  perm i tted  to  exceed :  

c)  the  values  of Table  31  i n  normal  cond i ti on ;  and   

d )  1 05  °C  i n  s i ng le  fau l t cond i tion ,  or when  the  EUT is  exposed  to  the  maximum  overload  
curren t Iovl  as  agreed  by the  manufacturer and  the  purchaser,  

by not more  than  the  amount by wh ich  the  maximum  rated  ambient temperature  exceeds  
40  °C.  

Example:  I f the  maximum  rated  temperatu re  of equ i pment i s  55  °C,  then  the  surface  temperature  l im i t  of easi l y 
touched  plasti c  parts  i n  normal  cond i ti on  i s :  

a)  85  °C  at  an  ambient  temperatu re  of 40  °C,  from  Table  31 ;  

b)  85  °C  +  (55  °C  – 40  °C)  =  1 00  °C  at  an  ambien t temperature  of 55  °C.  

Surfaces  of the  term inal  b locks  covered  by term inal  covers  or,  i n  the  case  of panel  mounted  
meters,  protected  by a  barrier are  not considered  to  be  eas i l y touched  surfaces.  
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Table  31  – Surface temperature  l im i ts  i n  normal  condition  

Part  Lim i t   

°C  

1 )  Ou ter su rface  of enclosu re  (un i n ten ti onal  con tact)   

a)  metal ,  uncoated  or anod i zed  65  

b)  metal ,  coated  (pain t,  n on -metal l i c)  80  

c)  p l asti cs  85  

d )  g l ass  and  ceram ics  80  

e)  smal l  areas  (<2  cm 2 )  that  are  not  l i kel y to  be  touched  i n  normal  use  1 00  

2)  Knobs  and  hand l es  (normal  use  contact)   

a)  metal  55  

b)  p l asti cs  70  

c)  g l ass  and  ceram ics  65  

d )  non -metal l i c  parts  that  i n  normal  use  are  hel d  on l y for short  peri ods  (1  s  – 4  s )  70  

NOTE  1  EN  563  and  CENELEC Gu ide  29  provide  i n formation  about  the  effect  of the  du rati on  of contact.  

NOTE  2  For an  example  of evaluati ng  test  resu l ts ,  see  1 0 . 4.  

 

Conformity is checked by measurement as specified in  10. 4.  

1 0.2  Temperature  l im its  for terminals  

At an  ambien t temperature  of 40  °C  the  temperature  of term inals  shal l  not exceed :  

a)  the  values  of Table  32  in  normal  cond i ti on ;  and   

b)  1 35  °C  in  s i ng le  fau l t cond i tion ,  or when  the  EUT is  exposed  to  the  maximum  overload  
curren t Iovl  as  agreed  by the  manufacturer and  the  purchaser.  

At ambien t temperatures  exceed ing  40  °C,  the  temperature  of term inals  i s  perm i tted  to  
exceed :  

c)  the  values  of Table  32  i n  normal  cond i ti on ;  and   

d )  1 35  °C  in  s ing le  fau l t  cond i tion ,  or when  the  EUT is  exposed  to  the   maximum  overload  
curren t Iovl  as  agreed  by the  manufacturer and  the  purchaser,  

by not more  than  the  amount by wh ich  the  maximum  rated  ambient temperature  exceeds  
40  °C.  

Example:  I f the  maximum  rated  temperatu re  i s  55  °C,  then  the  temperatu re  l im i t  of bare  copper term inal s  i s :   

a)  1 00  °C  at  an  ambien t temperature  of 40  °C  from  Table  32 ;  

b)  1 00  °C  +  (55  °C  – 40  °C)  =  1 1 5  °C  at  an  ambien t temperature  of 55  °C.  
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Table  32  – Temperature  l imi ts  for terminals  

Terminal  material  Temperature  l im i ts   

°C
 a  

Bare  copper 1 00  

Bare  brass  1 05  

Tin  p l ated  copper or brass  1 05  

S i l ver p l ated  or n i ckel  p l ated  copper or brass  1 1 0  

Other metal s  
b  

a  The  use  i n  service  of connected  conductors  s i gn i fi can tl y smal l er than  those  l i s ted  i n  Table  1  cou ld  resu l t  i n  
h i gher term inal s  and  i n terna l  part  temperatu res  and  such  conductors  shou l d  not  be  u sed  wi thou t the  
manufacturer’ s  consent  s i nce  h i gher temperatures  cou ld  l ead  to  equ ipment  fai l u re.  

b   Temperatu re  l im i ts  to  be  based  on  service  experi ence  or l i fe  tests  bu t  not  to  exceed  1 05   °C.  

NOTE  Th is  table  i s  based  on  I EC 60947-1 : 2007,  Tab le  2 ,  by add i ng  40  °C  to  the  temperatu re  ri se  l im i ts  
speci fi ed  i n  that  tab le.  

 

Conformity is checked by measurement as specified in  10. 4.  

1 0.3  Temperatures  of in ternal  parts  

NOTE  Th is  subclause  i s  based  on  I EC 62477-1 : 201 2,  4 . 6 . 4 . 1 .  

The components ,  parts  and  materia ls  of the  equ ipment shal l  not atta in  temperatures  i n  excess  
of those  in  Table  33  when  the  equ ipment i s  operated  i n  accordance wi th  i ts  ratings.  

The  equ ipment shal l  be  i s  tested  in  worst  case  cond i tions,  appl ying  the  maximum  current Imax  
or,  when  agreed  by the  manufacturer and  the  purchaser the  maximum  overload  curren t Iovl  
and  the  maximum  rated  vol tage,  wi th  a l l  optional  accessories  attached .  

The  maximum  measured  temperatures  shal l  be  corrected  by add ing  the  d i fference  between  
the  ambient temperature  during  the  test and  the  rated  maximum  ambient temperature  of the  
equ ipment.  

Compliance is checked by the test of subclause 10. 4.  

Copyright International  Electrotechnical  Commission  



I EC 62052-31 :201 5  © I EC 201 5  – 1 31  – 

Table  33  – Maximum measured  total  temperatures  
for in ternal  materials  and  components  

Materials  and  components  Thermocouple  
method  

Rise  of resistance  
method  

°C  °C  

1  Rubber-  or thermoplasti c-i nsu l ated  conductors  a  75   

2  Copper bus  bars  and  connecti ng  straps  b   

3  I nsu lation  systems  on  magneti c  components  (wind ings)  c  d  d  

Class  of i nsu l ati on  (See  I EC 60085)  Normal  
S i ng le  
fau l t  

Normal  
S i ng le  
fau l t  

 cond i ti on  cond i ti on  

Cl ass  A (1 05)  90  1 35  1 00  1 45  

Cl ass  E  (1 20)  1 05  1 50  1 1 5  1 60  

Cl ass  B  (1 30)  1 1 0  1 55  1 20  1 65  

Cl ass  F  (1 55)  1 30  1 65  1 40  1 75  

Cl ass  H  (1 80)  1 55  1 85  1 65  1 95  

4  Phenol i c  composi ti on  a  1 65   

5  On  bare  res i stor materi a l  41 5   

6  Capaci tor e   

7  Power e l ectron ic devices  f  

8  PWBs g   

9  Components  bri dg i ng  at  l east  basic  protection  e   

1 0  Batteries  e   

a   The  l im i tation  on  rubber and  thermoplasti c  i nsu l ation  and  phenol i c  composi ti on  does  not  app ly to   compounds  
wh ich  have  been  i nvesti gated  and  found  to  meet the  requ i rements  for a  h i gher temperatu re .  

b  The  maximum  perm i tted  temperatu re  i s  d eterm ined  by the  temperature  l im i t  of support  materi al s  or i nsu lati on  
of connecti ng  wi res  or other components.  A maximum  temperature  of 1 40  °C  i s  recommended .  

c  The  maximum  temperatu res  on  i nsu lati on  of magneti c  components  assume thermocouples  are  appl i ed  on  the  
su rface  of coi l s ,  and  are  therefore  not  l ocated  on  hot-spots.  Ri se  of res i stance  method  resu l ts  i n  a  
measurement  of the  average  temperature  of the  wind ing .  

d  These  l im i ts  are  extracted  from  the  g roup  safety standards  I EC  61 558-1  and  I EC 61 558-2-1 6  (Safety  of 
power transformers,  power suppl i es ,  reactors  and  s im i l ar products).   

e  For a  component,  the  maximum  temperature  speci fi ed  by the  manufacturer shou ld  not  be  exceeded .  

f  The  maximum  temperatu re  on  the  case  shou ld  be  the  maximum  case  temperature  for the  appl i ed  power 
d i ss ipation  speci fi ed  by the  manufactu rer of power e l ectron i c devices.  

g  The  maximum  operati ng  temperatu re  of the  PWB shal l  not  be  exceeded .  

 

To determ ine  the  temperature  rise  of a  wind ing  by the  change  of res istance  method  the  
fol l owing  formu la  shal l  be  used .  

∆푡 = 푅2−푅1
푅1

(푘 + 푡1) − (푡2 − 푡1 )  

where:  

∆푡  i s  the  temperature  rise  above  푡2  so  that the  maximum  temperatu re  equals  to  ∆푡 + 푡2 ;  
푅2  i s  the  res istance  at  the  end  of the  test,  i n  Ω ;  

푅1  i s  the  res istance  at  the  beg inn ing  of the  test,  i n  Ω ;  

푡1  i s  the  ambient  temperature  at  the  beg inn ing  of the  test,  i n  ºC;  

푡2  i s  the  ambient  temperature  at  the  end  of the  test,  i n  ºC;  
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푘   i s  234, 5  for copper,  225, 0  for e lectrica l  conductor g rade  (EC)  a lum in ium .  Values  of the  
constan t for other conductors  shal l  be  determ ined .  

1 0.4  Temperature test  

NOTE  Th is  subclause  i s  based  on  I EC 62477-1 : 201 2,  5. 2 . 3 . 1 0  as  wel l  as  on  I EC 62052-1 1 : 2003,  7 . 2  and  
I EC 62052-21 : 2004,  7 . 2 .  

The test is intended to ensure that accessible surfaces and parts of the metering equipment 
do not exceed the temperature limits specified in  subclauses 10. 1 ,  10. 2 and 10. 3 and that the 
manufacturer’s temperature  limits of safety-relevant parts are not exceeded.  

It is  allowed to use a  new metering equipment for the test.  

Equipment shall be tested built in  as specified in  the  installation  instructions,  using walls of 
plywood painted matt black,  approximately 10 mm thick when representing the walls of a  
cabinet,  approximately 20 mm thick when representing the  walls of a  building.  The connecting 
cables shall be  as specified in  4. 3. 2. 11 .  

The test shall be performed under reference conditions specified in  4. 3. 1 ,  with ambient 

temperature 23 °C ±  2 °C at the start of the test  with each voltage circuit (and with those 
auxiliary voltage circuits which are energized for periods of longer duration than their thermal 
time constants)  carrying 1 , 15 times the  reference voltage and:  

a)  in  the case of single phase two-wire meters,  both the phase and the neutral conductor 
carrying rated maximum current;  

b)  in  the case of single-phase three-wire meters:  

1 )  each current circuit carrying rated maximum current with the neutral conductor not 
carrying current;  

2)  one phase and the neutral conductor carrying rated maximum current;  

c)  in  the case of three-phase three-wire meters each  current circuit carrying rated maximum 
current;  

d)  in  the case of three-phase four-wire  meters:  

1 )  each current circuit carrying rated maximum current with the neutral conductor not 
carrying current;  

2)  the current circuit closest to the neutral terminal and the neutral terminal carrying rated 
maximum current;  

e)  in  the case of tariff and load control equipment,  energized with 1 , 15 times the reference 
voltage and carrying maximum total current.  

For test with polyphase currents,  current shall be balanced in  each phase within ±5 % and the 
average of these currents shall be  not less than the appropriate test current.  

The test shall be maintained until thermal stabilization has been reached.  That is,  when three 
successive readings,  taken at intervals of 10 % of the previously elapsed duration of the test 

and not less than 10 min intervals,  indicate no change in  temperature,  defined as ±  1  °C 
between any of the  three successive readings,  with respect to  the ambient temperature.  

If a  heat source could cause the failure of insulation at a  certain  point leading to a  hazard,  the  
temperature of the electrical insulation (other than that of windings)  is measured on the  
surface of the insulation at the closest point to  the  heat source.  

If temperatures of windings are measured by the thermocouple method,  the thermocouple 
shall be located on the surface of the winding located at the hottest part due to surrounding 
heat emitting components.  See also notes in  Table 33.  
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The maximum temperature attained shall be corrected to the rated maximum ambient 
temperature of the metering equipment by adding the difference between the ambient 
temperature attained during the test and the rated maximum ambient temperature.  

No corrected temperature shall exceed the rated temperature of the material or component 
measured.  

EXAMPLE  1  

The  rated  maximum  ambien t temperatu re  i s  40  °C.  The  meter case  i s  made  of p l asti c.  The  ambien t temperature  
atta ined  d u ri ng  the  test  i s  32  °C.  The  maximum  temperatu re  measured  on  the  meter case  i s  64  °C.   The  corrected  
temperatu re  i s  64  +  (40-32)  =  72  °C.  Th i s  i s  below 85  °C,  the  l im i t  speci fi ed  i n  Tabl e  31 .  The  meter passed .  

EXAMPLE  2  

The  rated  maximum  ambient  temperatu re  i s  55  °C.  The  meter case  i s  made  of p l asti c.  The  ambient  temperature  
atta ined  d uri ng  the  test  i s  32  °C.  The  maximum  temperature  measured  on  the  meter case  i s  64  °C.  The  corrected  
temperatu re  i s  64  +  (55-32)  =  87  °C.  

The  temperature  l im i t  based  on  Tabl e  31  scaled  to  the  maximum  rated  temperature  i s  85+(55-40)  =  1 00  °C.  The  
meter passed .  

EXAMPLE  3  

The  rated  maximum  ambient  temperatu re  i s  55  °C.  The  meter case  i s  made  of p l asti c.  The  ambient  temperature  
atta ined  d uri ng  the  test  i s  32  °C.  The  maximum  temperature  measured  on  the  meter case  i s  79  °C.  The  corrected  
temperatu re  i s  79  +  (55-32)  =  1 02  °C.  

The  temperature  l im i t  based  on  Tabl e  31  scaled  to  the  maximum  rated  temperature  i s  85+(55-40)  =  1 00  °C.  The  
meter fai l ed .   

When the  manufacturer and the  purchaser agreed that the meter may be  exposed to the 
maximum overload current Iovl ,  see 3. 3. 11 ,  the test shall also be carried out on a  new test 
specimen,  with the  meter carrying the maximum overload current agreed instead of the  
maximum current.  The test duration shall be 2 h.  All other conditions shall be the same as 
during the test with  the maximum current.  

The maximum temperature attained shall be corrected to the rated maximum ambient 
temperature of the metering equipment by adding the difference between the ambient 
temperature attained during the test and the rated maximum ambient temperature.  

The corrected temperature of easily touched surface shall not exceed 105 °C,  the temperature 
of terminals shall not exceed 135 °C and the temperature of internal materials and 
components shall not exceed the values specified in  Table  33.  

1 0.5  Resistance  to  heat  

1 0 .5. 1  Non-metal l ic  enclosures  

NOTE  Th is  subclause  i s  based  i n  I EC 61 01 0-1 : 201 0,  1 0 . 5. 2 .  

Enclosures  of non-metal l i c  materia l  shal l  be  res istan t to  e levated  temperatures.  

Conformity is checked by test,  after one of the  following treatments.  

a)  A  non-operative treatment,  in  which the equipment,  not energized,  is stored for 7 h  at 

70 °C ±  2 °C,  or at 10 °C ±  2 °C above the temperature measured during the  test of 10. 4,  
whichever is higher.  If the equipment contains components that might be damaged by this 
treatment,  an  empty enclosure may be treated,  followed by assembly of the equipment at 
the end of the  treatment.  

b)  An operative treatment,  in  which the equipment is operated under the reference test 

conditions of 4. 3,  except that the ambient temperature is 20 °C ±  2 °C above 40 °C,  or 
above the maximum rated ambient temperature  if higher than 40 °C,  and loaded as 
specified in  10. 4.  
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With in  1 0  m in  of the  end  of treatmen t the  equ ipment shal l  be  subj ected  to  the  stress  speci fi ed  
i n  8. 2,  and  meet the  pass  cri teria  of 8 . 1 .  

1 0.5.2  Insu lating  materials  

NOTE  1  Th i s  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  1 0 . 5. 3  and  I EC 62052-1 1 : 2003,  5 . 4 ,  wi th  a l ternati ve  test  
methods  added .  

I nsu lating  materia ls  supporting  the  mains  term inals  and  the  con tacts  of suppl y and/or load  
con trol  swi tches  shal l  have  adequate  res istance  to  heat.  

Conformity is checked by inspection of data on materials,  and in  case of doubt by performing 
one of the  following tests.  

a)  The deflection temperature test (ISO 75-2)  

The insulating material shall be capable of passing the test given in  ISO 75-2 for a  
temperature of 124 °C and a  pressure of 1 , 8 MPa (method A) .  

b)  The ball pressure test (IEC 60695-10-2)  

A  sample of the insulating material,  at least 2, 5 mm thick,  is subjected to a  ball-pressure 

test using the test apparatus shown in  Figure 12.  The test is made at 125 °C ±  2  °C.  The 
part to be tested is supported so that its upper surface is horizontal,  and the spherical part 
of the  apparatus is pressed against this surface with a  force of 20 N.  After 1  h  the 
apparatus is removed and the sample is cooled within  10 s to approximately room 
temperature by immersion in  cold water.  The diameter of the impression caused by the 
ball shall not exceed 2 mm.  

NOTE  2  I f necessary,  the  requ i red  th i ckness  may be  obtai ned  by us ing  two or more  sections  of the  part.  

NOTE  3  For suppl y and  l oad  con trol  swi tches,  on l y those  parts  that  support  or reta in  the  contacts  i n  posi ti on  are  
subjected  to  the  test.  

 

2  

1  

IEC   

3  

 

Key 

1   Part  to  be  tested  

2   Spherical  part  of the  apparatus  (d iameter 5  mm)  

3   Support  

Figure 1 2  – Bal l -pressure  test  apparatus  

c)  The Vicat softening test (I SO 306)  

Method A120 using a  force of 10 N and a  heating rate of 120 °C/h.  The Vicat softening 
temperature shall be  at least 130 °C.  

1 1  Protection  against penetration  of dust and  water 

NOTE  1  Th i s  subclause  i s  based  on  I EC 62052-1 1 : 2003,  5. 9 .  

Metering  equ ipment shal l  conform  to  the  fo l l owing  degree  of protection  g i ven  in  
I EC 60529: 1 989:  

•  i ndoor meters  I P51 ;  
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NOTE  2  Meters  equ ipped  wi th  phys ical  payment  token  carri ers  acceptors  are  for i n door use  on l y,  un l ess  
otherwise  speci fi ed  by the  manufacturer.  

•  ou tdoor meter:  I P54.  

For panel  mounted  meters,  where  the  panel  provides  I P  protection ,  the  I P  rati ngs  appl y to  the  
meter parts  exposed  i n  fron t of (ou ts ide  of)  the  e lectrical  panel .  

NOTE  3  Meter parts  beh ind  the  panel  may have  l ower I P  rat i ng ,  e . g .  I P30.  

The enclosure  shal l  be  treated  as :  

•  category 2  in  the  case  of i ndoor meters;  

NOTE  4  Category 2  enclosu res  are  enclosu res  where  no  pressure  d i fference  re lati ve  to  the  surround ing  a i r i s  
present.  

•  category 2  or category 1  i n  the  case  of ou tdoor meters  accord ing  to  the  documentation  
provided  by the  manufacturer.  

NOTE  5  Category 1  enclosures  are  enclosu res  where  the  normal  working  cycle  of the  equ i pment causes  
reductions  i n  a i r pressu re  wi th i n  the  enclosu re  bel ow that  of the  surround ing  a i r,  for example,  due  to  thermal  
cycl i ng  effects.  

Conformity is checked with  the following tests:  

a)  Dust test for first characteristic numeral 5,  according to  IEC 60529:1989,  13. 4:  

•  meter in  non-operating condition  and installed according to  the manufacturer’s 
instructions,  including all terminal covers provided;  

•  with sample lengths of cable (exposed ends sealed)  of the type specified by the  
manufacturer and with the terminal cover(s)  in  place;  

•  meters equipped with physical payment token acceptors shall be  tested without any 
token carrier in  place in  the token  carrier acceptor;  

•  metering equipment with  category 2 enclosures shall not be connected to a  vacuum 
pump.  

The protection  is satisfactory if,  on  inspection,  talcum powder has not accumulated in  a  
quantity or location such that,  as with any other kind of dust,  it could interfere with the correct 
operation of the  equipment or impair safety.  No dust shall deposit where it could lead to 
tracking along the creepage distances.  

Care should be taken during the inspection to avoid accidental transfer of the talcum powder 
to locations where its accumulation  could be interpreted as a  test failure.  

b)  Protection against penetration of water 

•  meter in  the  same conditions as for test a)  

•  test for second characteristic numeral 1  (IPX1)  for indoor meters as specified in  
IEC 60529:1989,  14. 2. 1  with drip  box;  

•  test for second characteristic numeral 4 (IPX4)  for outdoor meters as specified in  
IEC 60529:1989,  14. 2. 4,  with oscillating tube.  

After testing the enclosure shall be inspected for ingress of water.  If any water has entered,  it 
shall not:  

•  be sufficient to interfere with the correct operation of the equipment or impair safety;  

•  deposit on insulation parts where it could lead to tracking along the  creepage distances;  

•  reach live parts or windings not designed to  operate when wet;  

•  accumulate near the  cable ends or enter the cables.  

In  addition,  the AC power-frequency voltage test as specified in  6. 10. 4. 3. 4 shall be passed.  
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1 2  Protection  against l iberated  gases  and  substances  explosion  and  implosion  
– Batteries  and  battery charging  

NOTE  Th is  cl ause  i s  based  on  I EC 61 01 0-1 : 201 0,  1 1 . 5  and  1 3. 2 . 2  as  wel l  as  on  I EC 60255-27: 201 3,  8 . 7 . 2 . 2 .   

Batteries  shal l  be  so  mounted  that safety cannot be  impaired  by l eakage  of the ir e lectrol yte.  

Conformity is checked by inspection.  

Batteries  shal l  not cause  explosion  or produce a  fi re  hazard  as  a  resu l t  of excessive  charge  or 
d ischarge,  or i f a  battery is  i nsta l l ed  wi th  i ncorrect polari ty.  I f necessary,  protection  shal l  be  
i ncorporated  i n  the  equ ipment,  un less  the  manufacturer's  i nstructions  speci fy that i t  i s  for use  
on l y wi th  batteries  wh ich  have  bu i l t- i n  protection .  See  Annex J  for examples  of battery 
protection .  

I f an  explos ion  or fi re  hazard  cou ld  occur th rough  fi tti ng  a  battery of the  wrong  type  (for 
example,  i f a  battery wi th  bu i l t- i n  protection  is  speci fied)  there  shal l  be  a  warn ing  marking  
(see  5 . 2 . 1 )  on  or near the  battery compartment or moun ting ,  and  a  warn ing  i n  the  
manufacturer's  i nstructions.  An  acceptable  marking  i s  symbol  1 4  of Table  3 .  See  a lso  5 . 4 .8 .  

I f equ ipment has  means  for charg ing  rechargeable  batteries ,  and  i f non -rechargeable  cel ls  
cou ld  be  fi tted  and  connected  i n  the  battery compartment,  there  shal l  be  a  warn ing  marking  
(see  5. 2. 1 )  i n  or near the  compartment.  The  marking  shal l  warn  against the  charg ing  of non-
rechargeable  batteries  and  ind icate  the  type  of rechargeable  battery that can  be  used  wi th  the  
recharg ing  ci rcu i t.  An  acceptable  marking  i s  symbol  1 4  of Table  3.  

Non-rechargeable  batteries  used  i n  the  equ ipment shou ld  be  protected  against acciden tal  
charg ing  i n  normal  and  s ing le  fau l t  cond i tions.  

The  battery compartment shal l  be  des igned  so  that there  is  no  poss ib i l i ty of explosion  or fi re  
caused  by bu i l d -up  of fl ammable  gases.  

For batteries  i n tended  to  be  replaced  by the  user,  i f an  attempt i s  made to  i nsta l l  a  battery 
wi th  i ts  polari ty reversed ,  no  hazard  shal l  arise.  

Conformity is checked by inspection,  including inspection of battery data,  to establish that 
failure of a  single component cannot lead to an explosion or fire hazard.  If necessary,  a  short 
circuit and an open circuit is made on any single component (except the battery itself)  whose 
failure  could lead to such  a  hazard.  

For batteries intended to be replaced by an operator,  an attempt is made to install a  battery 
with its polarity reversed.  No hazard shall arise.  

1 3  Components  and  sub-assembl ies  

1 3. 1  General  

NOTE  1  Th i s  subclause  reproduces  – mutati s  mutand is  – I EC 61 01 0-1 : 201 0,  1 4. 1 .  

Connection  of any accessories  or modu les,  such  as  commun ication  modu les,  input/ou tput  
modu les,  external  measuring  transformers,  etc. ,  sha l l  not reduce  the  safety of the  equ ipment.  
Components,  sub-assembl ies ,  accessories  or modu les  wh ich  are  essentia l  to  the  safety of the  
equ ipment,  shal l  conform  to  one  of the  fol lowing :  

a)  appl icable  safety requ i rements  of a  re levant  I EC standard .  Conform i ty wi th  other 
requ irements  of the  componen t standard  i s  not requ i red .  I f necessary for the  appl ication ,  
components  shal l  be  subj ected  to  the  tests  of th is  standard ,  except that i t  i s  not necessary 
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to  carry ou t i dentica l  or equ ivalent tests  a l ready performed  to  check conform i ty wi th  the  
component standard ;  

NOTE  2  For example  i f components  meet  the  safety requ i rements  of I EC 60950-1 : 2005  bu t  are  rated  for a  
l ess  severe  envi ronment than  the  appl i cab le  envi ronment  of 1 . 4 ,  they a l so  need  to  meet  rel evant add i ti onal  
requ i rements  of th i s  s tandard .  

b)  the  requ irements  of th is  standard  and ,  where  necessary for the  appl ication ,  any add i ti onal  
appl icable  safety requ irements  of the  re levant I EC component standard ;  

c)  i f there  i s  no  re levant  I EC standard ,  the  requ i rements  of th is  standard ;  

d )  appl icable  safety requ i rements  of a  non- I EC standard  wh ich  are  at l east as  h igh  as  those  
of the  re levant  I EC  standard ,  provided  that the  component has  been  approved  to  the  non -  
I EC standard  by a  recogn ized  testing  au thori ty.  

NOTE  3  Tests  performed  by a  recogn i zed  testi ng  au thori ty  wh ich  confi rm  conform i ty wi th  appl i cab le  safety 
requ i rements  need  not  be  repeated  even  i f the  tests  were  performed  us ing  a  non-I EC standard .  

Figure  1 3  i s  a  fl ow chart  showing  methods  of conform ity veri fication .  

Conformity is checked by inspection and,  if necessary,  by test.  

 

Figure 1 3  – F low chart  for conformity options  1 3. 1  a) ,  b) ,  c)  and  d )  

IEC 
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1 3.2  Mains  transformers  tested  outside  equ ipment  

NOTE  Th is  subclause  reproduces  – mutati s  mu tand is  – I EC 61 01 0-1 : 201 0,  1 4. 6.  

I f envi ronmental  cond i ti ons  cou ld  affect the  test resu l ts ,  transformers  tested  ou tside  the  
equ ipment (see  4 . 4 . 2 . 4)  shal l  be  tested  in  the  same cond i ti ons  as  exist  in side  the  equ ipment.  

Conformity is checked by the relevant tests specified in  4. 4. 2. 4. 2,  4. 4. 2. 4. 3,  4. 4. 2. 4. 4,  and 
followed by the test of 4. 4. 4. 1  b)  and c) .  If there is any doubt whether a  transformer would 
pass the other tests specified in  4. 4. 4 and 10. 2 when installed in  the equipment,  the tests are 
repeated with the transformer installed in  the equipment.  

1 3.3  Printed  wiring  boards  

NOTE  Th is  subclause  reproduces  I EC 61 01 0-1 : 201 0,  1 4 . 7 .  

Prin ted  wi ri ng  boards  shal l  be  made of materia l  wi th  a  fl ammabi l i ty cl ass i fication  of V-1  of 
I EC 60695-1 1 -1 0  or better.  

Th is  requ i rement does  not appl y to  prin ted  wi ring  boards  wh ich  con tain  on l y l im i ted-energy 
ci rcu i ts  meeting  the  requ i rements  of 9 . 4 .  

Conformity of the flammability rating is checked by inspection of data on the materials.  
Alternatively,  conformity is checked by performing the vertical burn tests of IEC 60695-11-10 
on three samples of the relevant parts.  The samples may be complete boards,  sections of the 
boards or specimens as specified in  IEC 60695-11-10.  

1 3.4  Components  bridg ing  insu lation  

NOTE  Th is  subclause  has  been  taken  from  I EC 62477-1 : 201 2,  4 . 4 . 7 . 1 . 7.  

Components  bridg ing  i nsu lation  shal l  comply wi th  the  requ irements  of the  level  of i nsu lation  
(e. g .  bas ic,  re inforced  or double)  they are  bridg ing .  

1 3.5  Ci rcu i ts  or components  used  as  transient overvoltage  l imi ting  devices  

NOTE  1  Th i s  subclause  i s  based  on  I EC 61 01 0-1 : 201 0,  Clause  K. 4.  

Transient overvol tages  i n  a  ci rcu i t  may be  l im i ted  by combinations  of ci rcu i ts  or components.  
Components  su i table  for th is  purpose  i nclude  vari stors  and  gas-fi l led  surge  arrestors.  

NOTE  2  I EC 61 643-1 2  provi des  i n formation  on  the  sel ecti on  and  appl i cation  pri nci ples  of su rge  protecti ve  
devices.  

I f the  overvol tage  l im i ti ng  device  or ci rcu i t i s  i n tended  to  reduce transien t overvol tages  so  that  
the  ci rcu i t  fo l l owing  i t  may have  reduced  clearances,  a  ri sk assessment (see  Clause  1 5)  shal l  
be  performed,  taking  i n to  account both  of the  fol l owing  aspects:  

a)  No  hazard  shal l  arise  i n  the  event that the  component ruptures  or overheats  during  the  
test.  I f a  rupture  occurs,  no  part of the  component shal l  bridge  safety-re levan t i nsu lation .  I f 
the  component overheats,  i t  shal l  not heat other materia ls  to  the ir se l f- i gn i tion  poin ts .  
Tripping  of the  protection  during  the  test speci fied  i n  6. 1 0. 3. 4  is  an  i nd ication  of fa i lu re.  

b)  the  ci rcu i t  shal l  operate  as  i n tended  even  after wi thstand ing  repeated  trans ient  
overvol tages.  

Conformity is checked by evaluation of the risk assessment documentation  to  ensure that the 
risks have been eliminated or that only tolerable risks remain.  

1 4 Hazards  resul ting  from  appl ication  – Reasonably foreseeable  misuse  

NOTE  Th is  cl ause  reproduces  I EC 61 01 0-1 : 201 0,  1 6. 1 .  
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No hazards  shal l  arise  i f ad j ustments,  knobs,  or other contro ls  are  set i n  a  way not in tended ,  
and  not described  i n  the  i nstructions.  Other possib le  cases  of reasonably foreseeable  m isuse  
that are  not addressed  by speci fic requ i rements  in  th is  s tandard  shal l  be  addressed  by risk  
assessment (see  Clause  1 5) .  

Conformity is checked by inspection and by evaluation  of the  RISK assessment 
documentation.  

1 5  Risk assessment 

NOTE  1  Th i s  cl ause  reproduces  I EC 61 01 0-1 : 201 0  Clause  1 7.  

I f exam ination  of the  equ ipment shows  that hazards  not fu l l y addressed  in  Clauses  6  to  1 4  
(see  1 . 2 . 1 )  m ight arise,  then  risk assessment i s  requ i red .  I t  sha l l  be  carried  ou t and  
documented  to  ach ieve  at l east a  tolerable  risk by an  i terative  process  covering  the  fo l l owing .  

a)  Risk anal ys is  

Risk anal ys is  i s  the  process  to  i den ti fy hazards  and  to  estimate  the  risk based  on  the  use  
of avai lable  i n formation .  

b)  Risk evaluation  

Each  risk anal ys is  requ ires  a  p lan  to  evaluate  the  estimated  severi ty and  l i ke l ihood  of a  
ri sk,  and  to  j udge  the  acceptabi l i ty of the  resu l ti ng  risk l evel .  

c)  Risk reduction  

I f the  i n i tia l  ri sk l evel  i s  not acceptable ,  steps  shal l  be  taken  to  reduce  the  risk.  The  
process  of ri sk anal ys is  and  risk evaluation  shal l  then  be  repeated ,  i ncl ud ing  checking  that 
no  new risks  have  been  i n troduced .  

Risks  remain ing  after a  ri sk assessment shal l  be  i den ti fied  i n  the  i nstructions  for the  instal ler,  
operator,  user and  service  personnel .  Adequate  i n formation  abou t how to  m i ti gate  these  risks  
shal l  be  g i ven .  

I n  se lecti ng  the  most appropriate  methods  of ri sk reduction ,  the  manufacturer shal l  appl y the  
fol lowing  pri nciples,  i n  the  order g i ven :  

1 )  e l im inate  or reduce  ri sks  as  far as  poss ib le  (an  inheren tl y safe  des ign  and  construction) ;  

2)  take  the  necessary protecti ve  measures  i n  re lation  to  ri sks  that cannot be  e l im inated ;  

3)  i n form  users  of the  res idual  risks  due  to  any shortcom ings  of the  protecti ve  measures  
adopted ,  ind icate  whether any particu lar train ing  i s  requ i red ,  and  speci fy any need  to  
provide  personal  protecti ve  equ ipment.  

NOTE  2  One  ri sk assessment procedure  i s  ou tl i ned  i n  Annex J  of I EC 61 01 0-1 : 201 0.  Other ri sk assessment 
procedu res  are  con tained  i n  I SO  1 4971 ,  SEMI  S1 0-1 296,  I EC 61 508,  I SO  1 41 21 -1 ,  and  ANSI  B1 1 . TR3.  Other 
establ i shed  procedu res  wh ich  implement s im i l ar steps  can  a l so  be  used .  

Conformity is checked by evaluation of the risk assessment documentation to  ensure that the 
risks have been eliminated or that only tolerable risks remain.  
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Annex A 
(normative)  

 
Measuring  ci rcui ts  for touch  current 

 

A.1  Measuring  circui t for a.c.  wi th  frequencies  up to  1  MHz and  for d .c.  

NOTE  1  Th i s  Annex A reproduces  I EC 61 01 0-1 : 201 0,  Annex A.  

NOTE  2  I t  i s  based  on  I EC 60990,  wh ich  speci fi es  procedu res  for measuri ng  touch -current,  and  a l so  speci fi es  the  
characteri sti cs  for test  vol tmeters .  

NOTE  3  Frequency dependence  of e l ectri c  shocks  i s  being  i nvesti gated  by TC 64  and  depend ing  on  the  resu l t  
changes  i n  th i s  area  may be  requ i red .  

The curren t i s  measured  us ing  the  ci rcu i t of F i gure  A. 1 .  The  current  i s  ca lcu lated  from :  

퐼 =  
푈
500

 

where  

I i s  the  current,  i n  A;  

U i s  the  vol tage,  i n  V,  i nd icated  by the  vol tmeter.  

Th is  ci rcu i t represents  the  impedance of the  body and  compensates  for the  change of 
phys iolog ical  response  of the  body wi th  frequency.  

 

R1  

R2 

R3 

C1  

C2 V 

IEC   
 

Key 

R1  =  1  500  Ω  wi th  a  re lati ve  to l erance  of ±5  %  

R2  =  500  Ω  wi th  a  rel ati ve  tol erance  of ±5  %  

R3  =  1 0  kΩ  wi th  a  re lati ve  to lerance  of ±5  %  

C1  =  0 , 22  µF  wi th  a  re lati ve  tol erance  of ±1 0  %  

C2  =  0 , 022  µF  wi th  a  relati ve  tolerance  of ±1 0  %  

Figure A. 1  – Measuring  ci rcu i t  for a.c.  wi th  frequencies  up  to  1  MHz and  for d .c.  
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A.2  Measuring  circu i ts  for sinusoidal  a.c.  wi th  frequencies  up to  1 00  Hz and  
for d .c.  

I f the  frequency does  not exceed  1 00  Hz,  the  cu rrent may be  measured  us ing  e i ther of the  
ci rcu i ts  of F igure  A. 2.  When  using  the  vol tmeter,  the  curren t i s  ca lcu lated  from :  

퐼 = 푈
2000

 

where  

I  i s  the  current,  i n  A;  

U  i s  the  vol tage,  i n  V,  i nd icated  by the  vol tmeter.  

The  ci rcu i t  represen ts  the  impedance of the  body for frequencies  not exceed ing  1 00  Hz.  

NOTE  The  val ue  2  000  Ω  i ncl udes  the  impedance  of the  measuri ng  i nstrument.  

 

R V 

A 

R 

IEC 

 

Key 

R =  2  000  Ω  wi th  a  re lati ve  to lerance of ±5 %  

Figure A.2  – Measuring  ci rcu i ts  for sinusoidal  a.c.   
wi th  frequencies  up  to  1 00  Hz  and  for d .c.  

A.3  Current measuring  ci rcui t for electrical  burns  at h igh  frequencies  

The curren t i s  measured  us ing  the  ci rcu i t of F i gure  A. 3  .  The  curren t i s  ca lcu lated  from :  

퐼 = 푈
500

 

where  

I  i s  the  current,  i n  A;  

U  i s  the  vol tage,  i n  V,  i nd icated  by the  vol tmeter.  

Th is  ci rcu i t compensates  for the  effects  of h igh  frequency on  the  physiolog ical  response of the  
body.  
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V 

R1  

R2 

C1  

IEC    

Key 

R1  =  1  500  Ω  wi th  a  re lati ve  to l erance  of ±5  %  

R2  =  500  Ω  wi th  a  rel ati ve  tol erance  of ±5  %  

C1  =  0 , 22  µF  wi th  a  re lati ve  tol erance  of ±1 0  %  

Figure A.3  – Current measuring  ci rcu i t  for electrical  burns  

A.4  Current measuring  ci rcui t for wet location  

For wet l ocation  the  cu rrent i s  measured  us ing  the  ci rcu i t  of F igure  A.4 .  The  curren t i s  
ca lcu lated  from :  

퐼 = 푈
500

 

where  

I i s  the  current,  i n  A;  

U i s  the  vol tage,  i n  V,  i nd icated  by the  vol tmeter.  

 

V 

R1  

R2 

C1  

IEC   

Key 

R1  =  375  Ω  wi th  a  rel ati ve  tol erance  of ±5  %  

R2  =  500  Ω  wi th  a  rel ati ve  tol erance  of ±5  %  

C1  =  0 , 22  µF  wi th  a  re lati ve  tol erance  of ±1 0  %  

Figure A.4  – Current measuring  ci rcu i t  for wet  contact  
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Annex B  
( in formative)  

 
Examples  for insulation  between  parts  

 

B.1  Insulation  between  parts  – Example 1  

Figure  B. 1  shows  a  meter wi th  the  HLV mains  term inals  – the  vol tage  and  current term inals  – 
connected  d i rectl y to  the  HLV mains  ci rcu i t.  

Double  or re in forced  i nsu lation  i s  appl ied  between  the  HLV mains  ci rcu i t and  the  SELV ci rcu i t  
as  wel l  as  between  the  HLV mains  ci rcu i t  and  the  PELV ci rcu i t.  

Basic i nsu lation  i s  appl i ed  between  the  HLV mains  ci rcu i t and  the  ELV ci rcu i t  as  wel l  as  
between  the  HLV mains  ci rcu i t  and  the  PEB  ci rcu i t wi th  one  pole  of the  PEB  term inals  
connected  to  protecti ve  earth .  

 
1 )
 I f the  case  /  accessib l e  parts  are  conducti ve  and  they are  connected  to  the  protecti ve  conductor term inal ,  on l y  

basi c i nsu l ation  i s  requ i red  between  these  and  the  mains  term inal s  /  mai ns  ci rcu i t.  Otherwise,  doubl e  or 
rei n forced  i nsu l ation  i s  requ i red .  

2)
 I f the  case  i s  conducti ve,  bas ic  i nsu lati on  i s  requ i red  between  i t  and  the  non -mains  ci rcu i t,  SELV,  PELV,  ELV 

and  PEB  ci rcu i ts .  Otherwise,  functional  i nsu l ation  may be  used .   
3)
 The  connection  path  of the  PEB  ci rcu i t  to  the  protecti ve  conductor term inal ,  i ncl ud ing  impedance  Z,  shal l  

comply wi th  6 . 5. 2 . 4.  Then ,  i f u nder a  s i ng l e  fau l t  cond i ti on ,  an  HLV conductor was  shorted  to  the  PEB  ci rcu i t,  
the  PEB  ci rcu i t  wou ld  not  become hazardous  l i ve.  

Figure  B. 1  – Insu lation  between  parts  – Example 1  

To veri fy th is  design  a  test vol tage  for double  /  re inforced  i nsu lation  has  to  be  appl i ed  
between  the  HLV mains  term inals  and  the  SELV and  PELV term inals.  

I f a  re inforced  i nsu lation  i s  used  th is  design  can  be  veri fi ed  i n  both  normal  and  s ing le  fau l t  
cond i ti ons  us ing  the  b lack box test method ,  provided  that the  fu l l  test vol tage  appears  across  
the  i nsu lation  under test.  
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I f a  double  i nsu lation  i s  used ,  th is  des ign  can  be  veri fied  on l y i n  normal  cond i ti on  us ing  the  
b lack box test method  provided  that the  fu l l  test vo l tage  appears  across  the  i nsu lation  under 
test.  However,  des ign  veri fication  i n  s ing le  fau l t cond i tion  i s  not possib le  wi th  the  b lack box 
test method .  The  double  i nsu lation  cons ists  of a  l ayer of bas ic insu lation  and  a  l ayer of 
supplementary i nsu lation .  I n  s ing le  fau l t cond i tions  each  of these  l ayers  shou ld  be  subjected  
to  fau l t  (shorted) ,  one  at  a  time,  and  i t  shou ld  be  veri fi ed  that the  remain ing  i n tact i nsu lation  
l ayer sti l l  provides  at l east bas ic  protection .  

B.2  Insulation  between  parts  – Example 2  

Figure  B. 2  shows  a  meter wi th  the  HLV mains  term inals  – the  vol tage  and  current term inals  – 
connected  d i rectl y to  the  HLV mains  ci rcu i t.  

Basic insu lation  is  appl i ed  between  the  HLV mains  ci rcu i t  and  the  ELV ci rcu i t.  

Supplementary i nsu lation  is  appl i ed  between  the  ELV ci rcu i t  and  the  SELV ci rcu i t as  wel l  as  
between  the  ELV ci rcu i t  and  the  PELV ci rcu i t.  With  th is,  double  i nsu lation  between  the  HLV 
mains  ci rcu i ts  and  the  SELV /  PELV ci rcu i ts  i s  assured .  

 
1 )
 I f the  case  /  accessib l e  parts  are  conducti ve  and  they are  connected  to  the  protecti ve  conductor term inal ,  on l y  

basi c i nsu l ation  i s  requ i red  between  these  and  the  HLV mains  term inal s  /  mains  ci rcu i t.  Otherwise,  doubl e  or 
rei n forced  i nsu l ation  i s  requ i red .  

2)
 I f the  case  i s  conducti ve,  bas i c  i nsu lati on  i s  requ i red  between  i t  and  the  SELV,  PELV,  ELV and  PEB  ci rcu i ts .  

Otherwise,  fu nctiona l  i nsu l ation  may be  used .   
3)
 The  connection  path  of the  PEB  ci rcu i t  to  the  protecti ve  conductor term inal ,  i ncl ud ing  impedance  Z,  shal l  

comply wi th  6 . 5. 2 . 4.  Then ,  i f u nder a  s i ng l e  fau l t  cond i ti on ,  an  HLV conductor was  shorted  to  the  PEB  ci rcu i t,  
the  PEB  ci rcu i t  wou ld  not  become hazardous  l i ve.  

4)
 Functional  i nsu l ation  i s  requ i red  between  the  ELV ci rcu i t  and  the  PEB  ci rcu i t,  un less  the  ci rcu i ts  have  to  be  

i ndependent  i n  wh ich  case  basic or supp lementary i nsu lati on  shal l  be  used .  

Figure  B.2  – Insu lation  between  parts  – Example 2  

To veri fy th is  des ign ,  a  test vol tage  for double  or re i nforced  i nsu lation  has  to  be  appl i ed  
between  the  HLV mains  term inals  and  the  SELV and  PELV term inals.  

Veri fication  of the  basic i nsu lation  between  the  HLV mains  ci rcu i t and  the  ELV ci rcu i t  on  the  
one  hand ,  and  veri fication  of the  supplementary insu lation  between  the  ELV ci rcu i t and  the  
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PELV/SELV ci rcu i ts  on  the  other hand  is  not  possible  us ing  a  b lack box test method  as  i t  i s  
not poss ib le  to  ensure  that  the  correct  test  vol tage  wi l l  be  appl i ed  to  each  i nsu lation  l ayer.  

Des ign  veri fication  i n  s i ng le  fau l t  cond i ti on  is  not poss ib le  e i ther wi th  the  b lack box test  
method .  The  double  i nsu lation  cons ists  of a  l ayer of basic i nsu lation  and  a  layer of 
supplementary i nsu lation  ( i n  th is  example  equ iva lent to  basic i nsu lation) .  I n  s ing le  fau l t 
cond i ti ons  each  of these  l ayers  shou ld  be  subjected  to  fau l t (shorted),  one  at a  t ime,  and  i t  
shou ld  be  veri fied  that the  remain ing ,  i n tact i nsu lation  l ayer sti l l  provides  at least basic  
protection .  

B.3  Insulation  between  parts  – Example 3  

Figure  B . 3  shows a  meter wi th  HLV mains  term inals  – the  vol tage  and  curren t term inals  –  
i nsu lated  from  the  HLV non-mains  ci rcu i t by bas ic i nsu lation .  

Double  or re inforced  i nsu lation  i s  appl ied  between  the  HLV non -mains  ci rcu i t and  the  SELV 
ci rcu i t  as  wel l  as  between  the  HLV non-mains  ci rcu i t  and  the  PELV ci rcu i t.  W i th  th is ,  double  
i nsu lation  between  the  HLV mains  term inals  and  the  SELV /  PELV ci rcu i ts  i s  assured .  

Basic i nsu lation  i s  appl i ed  between  the  HLV non-mains  ci rcu i t  and  the  ELV ci rcu i t as  wel l  as  
between  the  HLV non-mains  ci rcu i t and  the  PEB  ci rcu i t  wi th  one  pole  of the  PEB  term inals  
connected  to  protecti ve  earth .  

 
1 )
 I f the  case  /  accessib l e  parts  are  conducti ve  and  they are  connected  to  the  protecti ve  conductor term inal ,  on l y  

basi c i nsu l ation  i s  requ i red  between  these  and  the  HLV mains  term inal s  /  mains  ci rcu i t.  Otherwise,  doubl e  or 
rei n forced  i nsu l ation  i s  requ i red .  

2)
 I f the  case  i s  conducti ve,  bas i c  i nsu lation  i s  requ i red  between  i t  and  the  non-mains  ci rcu i t,  the  SELV,  and  

PELV ci rcu i ts .  Otherwise,  functiona l  i nsu l ation  may be  used .   
3)
 The  connection  path  of the  PEB  ci rcu i t  to  the  protecti ve  conductor term inal ,  i ncl ud ing  impedance  Z,  shal l  

comply wi th  6 . 5. 2 . 4.  Then ,  i f u nder a  s i ng l e  fau l t  cond i ti on ,  an  HLV conductor was  shorted  to  the  PEB  ci rcu i t,  
the  PEB  ci rcu i t  wou ld  not  become hazardous  l i ve.  

Figure  B.3  – Insu lation  between  parts  – Example 3  

To veri fy th is  des ign ,  a  test vol tage  for double  or re inforced  i nsu lation  has  to  be  appl i ed  
between  the  HLV mains  term inals  and  the  SELV and  PELV term inals.   
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I f a  re inforced  i nsu lation  is  used  th is  design  can  be  veri fi ed  i n  both  normal  and  s ing le  fau l t  
cond i ti ons  us ing  the  b lack box test method ,  provided  that the  fu l l  test vol tage  appears  across  
the  i nsu lation  under test.  

I f a  double  i nsu lation  i s  used ,  th is  des ign  can  be  veri fied  on l y i n  normal  cond i ti on  us ing  the  
b lack box test method  provided  that the  fu l l  test vol tage  appears  across  the  insu lation  under 
test.   However,  design  veri fication  i n  s ing le  fau l t cond i tion  is  not possib le  wi th  the  b lack box 
test method .  The  double  i nsu lation  cons ists  of a  l ayer of bas ic insu lation  and  a  l ayer of 
supplementary i nsu lation .  I n  s ing le  fau l t cond i ti ons  each  of these  l ayers  shou ld  be  subj ected  
to  fau l t  (shorted) ,  one  at  a  time,  and  i t  shou ld  be  veri fi ed  that the  remain ing  i n tact i nsu lation  
l ayer sti l l  provides  at l east bas ic  protection .  

B.4 Insulation  between  parts  – Example 4  

Figure  B . 4  shows a  meter wi th  HLV mains  term inals  – the  vol tage  and  curren t term inals  –  
i nsu lated  from  the  ELV ci rcu i t  by bas ic i nsu lation .  

Supplementary i nsu lation  i s  appl i ed  between  the  ELV ci rcu i t  and  the  SELV ci rcu i t as  wel l  as  
between  the  ELV ci rcu i t  and  the  PELV ci rcu i t.  With  th is,  double  i nsu lation  between  the  HLV 
mains  term inals  and  the  SELV /  PELV ci rcu i ts  i s  assured .  

The  PEB ci rcu i t i s  connected  d i rectl y to  the  mains  ci rcu i t  wi th  one  pole  of the  PEB  term inals  
connected  to  protective  earth .  

 
1 )
 I f the  case  /  accessib l e  parts  are  conducti ve  and  they are  connected  to  the  protecti ve  conductor term inal ,  on l y  

basi c i nsu lati on  i s  requ i red  between  these  and  the  HLV mains  term inal s .  Otherwise,  d ouble  or re i n forced  
i nsu lati on  i s  requ i red .  

2)
 I f the  case  i s  conducti ve,  basic  i nsu lati on  i s  requ i red  between  i t  and  the  non -mains  ci rcu i t,  SELV,  PELV,  ELV 

and  PEB  term inal s .  Otherwise,  functiona l  i nsu l ation  may be  u sed .   
3)
 The  connection  path  of the  PEB  term inal s  to  the  protecti ve  conductor term inal ,  i ncl ud i ng  impedance  Z,  shal l  

comply wi th  6 . 5. 2 . 4.  Then ,  i f under a  s i ng le  fau l t  cond i ti on ,  an  HLV conductor was  shorted  to  the  PEB  
term inal s ,  the  PEB  term inal s  wou ld  not  become hazardous  l i ve.  

4)
 Functional  i nsu l ation  i s  requ i red  between  the  ELV ci rcu i t  and  the  PEB  ci rcu i t,  un less  the  ci rcu i ts  have  to  be  

i ndependent  i n  wh ich  case  basic or supp lementary i nsu lati on  shal l  be  used .  

Figure  B.4 – Insu lation  between  parts  – Example 4  
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To  veri fy th is  des ign  a  test vol tage  for double  / re inforced  insu lation  test has  to  be  appl i ed  
between  the  HLV mains  term inals  and  the  SELV and  PELV term inals.   

Veri fication  of the  basic i nsu lation  between  the  HLV mains  term inals  and  the  ELV ci rcu i t  on  
the  one  hand ,  and  veri fication  of the  supplementary insu lation  between  the  ELV ci rcu i t and  
the  PELV/SELV ci rcu i ts  on  the  other hand  i s  not possib le  us ing  a  b lack box test method  as  i t  
i s  not  poss ible  to  ensure  that the  correct  test  vol tage  wi l l  be  appl ied  to  each  i nsu lation  l ayer.  

Des ign  veri fication  i n  s i ng le  fau l t cond i ti on  i s  not poss ib le  e i ther wi th  the  b lack box test  
method .  The  double  i nsu lation  cons ists  of a  l ayer of basic i nsu lation  and  a  layer of 
supplementary i nsu lation  ( i n  th is  example  equ iva lent to  basic i nsu lation) .  I n  s ing le  fau l t 
cond i tions  each  of these  l ayers  shou ld  be  subjected  to  fau l t  (shorted),  one  at a  t ime,  and  i t  
shou ld  be  veri fi ed  that the  remain ing ,  i n tact i nsu lation  l ayer sti l l  provides  at l east basic 
protection .  

B.5 Insulation  between  parts  – Example 5  

Figure  B. 5  shows  a  meter wi th  three  independent mains  ci rcu i ts :  

•  The  HLV mains  term inals  1  are  the  vol tage  and  current term inals  connected  d i rectl y to  
mains  ci rcu i t  1 .  

•  The  HLV mains  term inals  2  are  auxi l i ary suppl y term inals  connected  d i rectl y to  mains  
ci rcu i t  2 .  

•  The  HLV mains  term inals  3  are  the  term inals  of a  l oad  swi tch  wi th  i ndependent term inals,  
connected  d i rectl y to  mains  ci rcu i t  3 .  

Basic  i nsu lation  i s  appl i ed  between  each  mains  ci rcu i t  and  the  ELV ci rcu i t.  

Supplementary i nsu lation  i s  appl ied  between  the  ELV ci rcu i t and  the  SELV ci rcu i t as  wel l  as  
between  the  ELV ci rcu i t  and  the  PELV ci rcu i t.  With  th is,  double  i nsu lation  between  the  HLV 
mains  ci rcu i ts  and  the  SELV /  PELV ci rcu i ts  i s  assured .  

 
1 )
 I f the  case  /  accessib l e  parts  are  conducti ve  and  they are  connected  to  the  protecti ve  conductor term inal ,  on l y  

basi c i nsu lati on  i s  requ i red  between  these  and  the  HLV mains  term inal s .  Otherwise,  d ouble  or re i n forced  
i nsu lati on  i s  requ i red .  

2)
 I f the  case  i s  conducti ve,  basi c  i nsu lati on  i s  requ i red  between  i t  and  the  non -mains  ci rcu i t,  SELV,  PELV,  ELV 

and  PEB  term inal s .  Otherwise,  functiona l  i nsu l ation  may be  u sed .   

Figure  B.5 – Insu lation  between  parts  – Example 5  
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To  veri fy th is  design ,  a  test vol tage  for double  or re inforced  i nsu lation  has  to  be  appl ied  
between  the  HLV mains  term inals  and  the  SELV and  PELV term inals.  

Veri fication  of the  basic i nsu lation  between  the  HLV mains  ci rcu i ts  and  the  ELV ci rcu i t on  the  
one  hand ,  and  veri fication  of the  supplementary insu lation  between  the  ELV ci rcu i t and  the  
PELV/SELV ci rcu i ts  on  the  other hand  is  not  possible  us ing  a  b lack box test method  as  i t  i s  
not poss ib le  to  ensure  that  the  correct  test  vol tage  wi l l  be  appl ied  to  each  i nsu lation  l ayer.  

Des ign  veri fication  i n  s i ng le  fau l t  cond i ti on  is  not poss ib le  e i ther wi th  the  b lack box test  
method .  The  double  i nsu lation  cons ists  of a  l ayer of bas ic i nsu lation  and  a  layer of 
supplementary i nsu lation  ( i n  th is  example  equ ivalent to  bas ic i nsu lation) .  I n  s i ng le  fau l t 
cond i ti ons  each  of these  l ayers  shou ld  be  subjected  to  fau l t (shorted),  one  at a  t ime,  and  i t  
shou ld  be  veri fied  that the  remain ing ,  i n tact i nsu lation  l ayer sti l l  provides  at l east bas ic /  
supplementary protection .  
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Annex C  
(informative)  

 
Examples  for d irect connected  meters  equipped  wi th  

supply control  and  load  control  switches  
 

Figure  C. 1  shows  a  s ing le  phase  two wi re  meter wi th  an  UC2  suppl y con trol  swi tch  (SCS)  and  
a  25A load  control  swi tch  (LCS).  

For marking  of swi tches,  see  5. 3. 5.  

The  SCS may be  control l ed  by a  payment metering  function ,  a  l im i ter function  and/or 
remotel y.  The  meter and  the  SCS are  protected  by the  upstream  – suppl y s i de  – protection .  

The  LCS controls  part of the  load ,  and  may be  con trol l ed  by a  time swi tch  function  and /or 
remotel y.  I t  i s  protected  by the  downstream  – l oad  s ide  – protection .  

The  protection  network P  is  a  component or network of components  on  the  suppl y s ide  of the  
meter power suppl y,  suppl y vol tage  i nput and/or PLC coupl ing  ci rcu i t,  for the  purpose  of 
protecti ng  such  ci rcu i ts  from  severe  d i fferential  mode surges.   Typica l  devices  are  vol tage  
operated  surge  arrestors  wi th  unspeci fied  operati ng  vol tage  and  surge  capaci ty.  

The  coupl ing  network C  i s  a  component or network of componen ts  connected  i n  para l l el  wi th  
the  term inals  of a  supply control  swi tch ,  for the  purpose  of provid ing  functional i ty when  the  
swi tch  is  i n  the  open  posi tion .   Typical  functional i ty i s  l oad  s i de  vol tage  sensing  and  PLC  
signal  coupl ing .  I n  i ts  s implest form ,  the  coupl i ng  network C  is  the  d ie lectri c of the  l oad  swi tch  
hous ing  wh ich  must wi thstand  severe  common  and  d i fferentia l  mode surges.  

 

Key 
C coupl i ng  network  
M  measuring  e l ement  
P  protection  network  

Figure C. 1  – S ing le  phase  two wire  meter wi th  UC2  SCS and  25A LCS  

Figu re  C. 2  shows  a  three  phase  four wi re  meter wi th  an  UC2  suppl y control  swi tch  (SCS),  
a lso  swi tch ing  the  neu tral ,  and  a  2A auxi l iary con trol  swi tch  (ACS)  wi th  i ndependen t term inals .  

The  SCS may be  control l ed  by a  payment metering  function ,  a  l im i ter function  and/or 
remotel y.  The  meter and  the  SCS are  protected  by the  upstream  – suppl y s i de  – protection .  

IEC 
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The  ACS con trols  part of the  load ,  even tual l y through  a  contactor – and  may be  con trol l ed  by 
a  t ime swi tch  function  and /or remotel y.  The  contactor and  the  downstream  protection  of the  
ACS  are  not shown .  

 

Key 
C coupl i ng  network  
M  measuring  e l ement  
P  protection  network  

Figure  C.2  – Three  phase four wire  meter wi th  UC2  SCS  
and  2A auxi l iary control  switch  
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Annex D  
(normative)  

 
Test ci rcui t d iagram  for the  test of long  term  overvol tage wi thstand  

 

Figure  D . 1  shows the  test ci rcu i t d i agram ,  for the  l ong  term  overvol tage  wi thstand  test  
speci fied  i n  6 . 1 0. 3.2  in  the  case  of testing  a  th ree-phase four wi re  meter.  

F igu re  D . 2  shows the  vol tages  that  appear at the  term inals  of the  EUT during  the  test.  

 

 

Key 

C coupl i ng  network  

M  measuring  e l ement  

P  protection  network  

Figure D. 1  – Ci rcu i t  for three-phase  four-wire  meters  to  s imu late  
long  term  overvoltage,  vol tage  moved  to  L3  

 

Figure  D.2  – Vol tages  at  the  meter under test  

 

IEC 

IEC 

L1  

L3  L2  L3  =  0  

L2  

L1  
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Annex E  
(normative)  

 
Test ci rcui t d iagram  for short current test on  
the current circui t of d i rect connected  meters  

 

Figure  E . 1  shows the  pri ncipal  test ci rcu i t d iagram  for short  current tests  on  the  current ci rcu i t 
of d i rect connected  meters  equ ipped  or not wi th  a  suppl y control  swi tch ,  speci fied  i n  6 . 1 0. 5,  
6 . 1 0. 6. 6  6 . 1 0. 6 .7  and  6 . 1 0. 6. 8 .  

NOTE  1  F i gure  E . 1  i s  based  on  F i gure  9  of I EC 60947-1 : 2007.  

For the  veri fication  of the  ab i l i ty to  carry the  rated  safe  short-time wi thstand  current – see  
6. 1 0. 6. 6  – and  for the  veri fication  of the  abi l i ty to  carry the  rated  operational  short-time 
wi thstand  current – see  6 . 1 0. 6 . 7  – the  swi tch  under test  shal l  be  closed .  

For the  veri fication  of the  abi l i ty to  make the  rated  short-ci rcu i t  current  – see  6 . 1 0 .6 . 8  – the  
swi tch  under test i s  open  before  the  test and  i t  cl oses  during  the  test.  

 

Figure E.1  – Test ci rcu i t  for veri fication  of short-time withstand  current  
test on  current  ci rcu i ts  wi th  and  wi thout supply control  swi tches  

Figure  E. 2  shows  the  vol tage  and  curren t waveforms  during  ca l ibration  and  test  operation .  

NOTE  2  F i gure  E . 2  i s  based  on  F i gure  1 3  of I EC 60947-1 : 2007.  

IEC 

    M
P

C

R X I

V1

Key

S   Supply

E   Earthing  point

U    Unit under test (SCS)

R   Adjustable resistor

X   Adjustable reactor

T   Test switch

V   Voltage sensors

I     Current sensor

B   Temporary connection

      for cal ibration

F   Fusible element

L   Limiting resistor

V2 V3

T

B

L

F

E

U

M   Measuring  element

P   Protection network

C   Coupling network

S

D*

Diode D* is optional.   I t is used  to improve the timing  accuracy of the test switch  T turn  off.
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a)  =  Cal ibration  of 
ci rcu i t  

A
1
 =  Prospecti ve  peak 

making  cu rren t  

A2

2 2
 =  

 
Prospecti ve  
symmetri cal  
carrying  cu rren t  
(r.m . s.  va l ue)  

B1

2 2
 =  

 
Appl i ed  vol tage  
(r.m . s.  va l ue)  

 

 

 

 

 

 

 

b)  =  Test operation  

B2

2 2
 =  

 
Suppl y vol tage,  
(r.m . s.  va l ue)  

 

NOTE  1  The  ampl i tude  of the  vol tage  trace,  after i n i ti ati on  of the  test  cu rren t,  vari es  accord i ng  to  the  re l ati ve  
pos i ti ons  of the  cl os i ng  device ,  the  ad justab le  impedances,  the  vol tage  sensors  and  accord ing  to  the  test  ci rcu i t  
d i ag ram .  

NOTE  2  The  supply  vol tage  i s  removed  when  the  test  swi tch  i s  opened ,  wh ich  s imu lates  the  operati on  of a  suppl y 
s i de  protection  device  after one  hal f cycl e.  

Figure E.2  – Example  of short-ci rcu i t  carrying  test  record   
in  the  case  of a  sing le-pole  equ ipment  on  sing le-phase a.c.  

 

IEC 

Supply 
voltage 

Voltage 

Test current 

Current 

B1  

A2  

A1  

B2  

Test switch  
closed on supply 
voltage zero 

Test switch  opened on  supply voltage zero,   
supply voltage removed 

Test voltage 
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Annex F  
(informative)  

 
Examples  for vol tage tests  

Figure  F . 1  shows  the  test arrangement for vol tage  tests  i n  the  case  of a  3  phase  4  wi re  d i rect 
connected  meter wi th  supply con trol  and  l oad  con trol  swi tches.  

 

Figure F . 1  – Test arrangement for vol tage tests:  3  phase 4  wire  d i rect   
connected  meter wi th  supply control  and  load  control  switches  

IEC 
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The  tests  are  the  fol l owing :  

1 )  Testing  of vol tage  ci rcu i ts  wi th  impu lse  vol tage  /  surge,  see  6. 1 0 . 3. 3  and  6. 1 0 . 3. 4:  

•  1 a  – on  phase  L1  (suppl y control  swi tch  closed) ;  

•  1 b  – on  phase  L2  (supply control  swi tch  closed) ;  

•  1 c  – on  phase  L3  (supply control  swi tch  closed) ;  

•  1 d ,  1 e  – on  auxi l i ary suppl y.  

2)  Impu lse  vol tage  test:  

•  2a  – between  al l  HLV term inals  and  earth ,  see  6. 1 0. 4. 3 .3  a) ;  

•  2b  – between  the  term inals  of a l l  vol tage  and  curren t ci rcu i ts  and  a l l  other HLV 
term inals ,  see  6 . 1 0 . 4. 3. 3  b);  

•  2c – between  HLV I /O  term inals  and  a l l  other HLV term inals ,  see  6 . 1 0 . 4. 3. 3  b);  

•  2d  – between  HLV auxi l iary suppl y term inals  and  a l l  other HLV term inals,  see  
6. 1 0. 4. 3. 3  b) ;  

3)  AC  vol tage  test:  

•  3a  – between  al l  HLV term inals  and  earth ,  see  6. 1 0. 4. 3 .4 ,  Table  25  a) ;  

•  3b  – between  the  term inals  of a l l  vol tage  and  curren t ci rcu i ts  and  a l l  other HLV 
term inals ,  see  6 . 1 0 . 4. 3. 4,  Table  25  b);  

•  3c – between  HLV I /O  term inals  and  a l l  other HLV term inals ,  see  6 . 1 0 .4 . 3. 4 ,  Table  25  
b);  

•  3d  – between  HLV auxi l iary suppl y term inals  and  a l l  other HLV term inals,  see  
6 . 1 0. 4. 3. 4 ,  Table  25  b) ;  

4)  Surge  vol tage  test across  open  con tacts  of supply control  swi tches,  see  6 . 1 0 . 6. 5.  

F igu re  F . 2  shows the  test arrangement for vol tage  tests  i n  the  case  of a  3  phase  4  wire  
transformer connected  meter.  
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Figure F .2  – Test arrangement  for vol tage tests:   
3  phase 4 wi re  transformer connected  meter 
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The  tests  are  the  fol l owing :  

1 )  Testing  of vol tage  ci rcu i ts  wi th  impu lse  vol tage  / surge,  see  6. 1 0 . 3. 3  and  6. 1 0 . 3. 4:  

•  1 a  – on  phase  L1  vol tage  measurement ci rcu i t;  

•  1 b  – on  phase  L2  vol tage  measurement ci rcu i t;  

•  1 c  – on  phase  L3  vol tage  measurement ci rcu i t;  

•  1 d ,  1 e  – on  auxi l i ary suppl y.  

2)  Impu lse  vol tage  test:   

•  2a  – between  al l  HLV term inals  and  earth ,  see  6. 1 0. 4. 3. 3  a) ;  

•  2b  – between  the  term inals  of a l l  vol tage  ci rcu i ts  and  a l l  other HLV term inals,  see  
6. 1 0. 4. 3. 3   b) ;  

•  2c – between  the  term inals  of phase  L1  current ci rcu i ts  and  a l l  other HLV term inals,  
see  6 . 1 0 . 4. 3. 3   b) ;  

•  2d  – between  the  term inals  of phase  L2  curren t ci rcu i ts  and  a l l  other HLV term inals,  
see  6 . 1 0 . 4. 3. 3   b) ;  

•  2e  – between  the  term inals  of phase  L3  curren t ci rcu i ts  and  a l l  other HLV term inals,  
see  6 . 1 0 . 4. 3. 3   b) ;  

•  2 f – between  HLV I /O  term inals  and  a l l  other HLV term inals ,  see  6. 1 0 . 4. 3. 3   b) ;  

•  2g  – between  HLV auxi l iary suppl y term inals  and  a l l  other HLV term inals,  see  
6. 1 0. 4. 3. 3   b) ;  

3)  AC  vol tage  test,  see  6. 1 0 . 4 .3 . 4:  

•  3a  – between  a l l  HLV term inals  and  earth ,  see  6. 1 0. 4. 3.4 ,  Table  25  a) ;  

•  3b  – between  the  term inals  of a l l  vol tage  ci rcu i ts  and  a l l  other HLV term inals,  see  
6. 1 0. 4. 3. 4 ,  Table  25  b) ;  

•  3c – between  the  term inals  of phase  L1  current ci rcu i ts  and  a l l  other HLV term inals  see  
6. 1 0. 4. 3. 4 ,  Table  25  b) ;  

•  3d  – between  the  term inals  of phase  L2  curren t ci rcu i ts  and  a l l  other HLV term inals,  
see  6. 1 0 . 4. 3. 4,  Table  25  b);  

•  3e  – between  the  term inals  of phase  L3  curren t ci rcu i ts  and  a l l  other HLV term inals,  
see  6. 1 0 . 4. 3. 4,  Table  25  b);  

•  3f – between  HLV I /O  term inals  and  a l l  other HLV term inals,  see  6 . 1 0 . 4 .3 .4 ,  Table  25  
b);  

•  3g  – between  HLV auxi l iary suppl y term inals  and  a l l  other HLV term inals,  see  
6 . 1 0. 4. 3. 4 ,  Table  25  b) .  
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Annex G  
(normative)  

 
Addi tional  a.c.  vol tage tests  for electromechanical  meters  

The purpose  of th is  test  i s  to  veri fy that the  frame hold ing  the  d ri vi ng  e lements  i s  su i tabl y 
i nsu lated  from  the  HLV ci rcu i ts  and  – in  the  case  of meters  of protecti ve  class  I I  – from  the  
accessib le  surfaces.  

The  test shal l  be  carried  ou t i n  accordance wi th  Table  G . 1 .  Where  these  levels  exceed  the  
l evels  i n  Table  25,  the  levels  i n  Table  G . 1  shal l  appl y.  

Table  G. 1  – AC  vol tage  tests  of e lectromechan ical  meters  

Points  of appl ication  of the  test vol tage  
AC  test vol tage V r.m .s.  

Protective  class  I  Protective  class  I I  

A)   Tests to be  carried out with the  cover and terminal cover 
removed,  between,  on the one hand,  the frame and,  on  the 
other hand:  

a)  each  cu rren t ci rcu i t  wh ich ,  i n  normal  service,  i s  separated  
and  su i tabl y i nsu l ated  from  the  other ci rcu i ts  1 ;  

b)  each  vol tage  ci rcu i t,  or set  of vol tage  ci rcu i ts  havi ng  a  
common  poin t  wh ich ,  i n  normal  service,  i s  separated  and  
su i tabl y i nsu l ated  from  the  other ci rcu i ts  1 ;  

c)  each  HLV auxi l i ary ci rcu i t  or a  set  of auxi l i ary ci rcu i ts  
having  a  common  poin t;  

d )  each  assembly of cu rrent-vo l tage  wi nd i ngs  of one  and  the  
same  d ri vi ng  e l ement  wh ich ,  i n  normal  service,  are  
connected  together bu t  separated  and  su i tably i nsu l ated  
from  the  other ci rcu i ts  2 ;  

2  000  2  000  

e)  each  auxi l i ary ci rcu i t  wi th  a  vol tage  l evel  equal  or below 
the  val ue  speci fi ed  i n  6 . 3. 2 .  

500  500  

B)   Tests which may be carried out with  the terminal cover 
removed,  but with the cover in  place when it is  made of metal:  

a)  between  the  current  ci rcu i t  and  the  vo l tage  ci rcu i t  of each  
d ri vi ng  e l ement,  normal ly connected  together,  th i s  
connecti on  be ing  temporari l y broken  for the  pu rpose  of the  
test  3 .  

600  4  600  4  

C)   Additional test for insulating enclosed meters of protective 
class II 

a)  between  the  frame  and  earth ;  

– 2  000  

b)  between ,  on  the  one  hand ,  a l l  conducti ve  parts  i ns i de  the  
meter case  connected  together and ,  on  the  other hand ,  a l l  
conducti ve  parts ,  ou ts i de  the  meter case  that  are  
accessib le  wi th  the  test  fi nger,  connected  together.  

– 40  

1  The  s imple  breaking  of the  connection ,  wh ich  i s  normal l y i ncl uded  between  current  and  vol tage  wi nd i ngs,  i s  
not  general l y su ffi cien t  to  ensu re  su i table  i nsu lati on ,  wh ich  can  wi thstand  a  test  vol tage  of 2  000  V.  

 Tests  i n  part  A)  I tems  a)  and  b)  general l y appl y to  meters  operated  from  i nstrument  transformers  and  a l so  to  
certa in  special  meters  havi ng  separate  cu rren t and  vol tage  wi nd ings.  

2  C i rcu i ts ,  wh ich  have  been  sub j ected  to  tests  i n  part  A)  I tems  a)  and  b)  are  not  subjected  to  the  test  i n  I tem  
d ).  When  the  vol tage  ci rcu i ts  of a  pol yphase  meter have  a  common  poin t  i n  normal  servi ce,  th i s  common  
poin t  shal l  be  main tained  for the  test  and ,  i n  th i s  case,  a l l  the  ci rcu i ts  of the  d ri vi ng  e l ements  are  subjected  
to  a  s i ng l e  test.  

3  I t  i s  not,  s tri ctl y speaking ,  a  d i el ectri c  strength  test,  bu t  a  means  of veri fyi ng  that  the  i nsu lation  d i s tances  are  
su ffi cien t  when  the  connecti ng  device  i s  open .  

4  or twice  the  vol tage  appl i ed  to  the  vol tage  wind ings  under reference  cond i ti ons,  when  th i s  vol tage  i s  g reater 
than  300  V (the  h i gher val ue).  

 

During this test no flashover,  disruptive discharge or puncture shall occur.  
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Annex H  
(normative)  

 
Test equipment for cable  flexion  and  pul l  test 

 

Figure  H . 1  shows the  test equ ipment  for the  cable  fl exion  and  pu l l  test.  The  d istance  of the  
p laten  from  the  clamping  un i t,  the  d iameter of the  bush ing ,  the  mass  to  be  appl i ed  during  the  
flexion  test  and  the  pu l l  force  to  be  appl i ed  after the  fl exion  test  i s  shown  i n  Table  H . 1 .  

Dimensions in  millimetres 

 

Platen  

Mass  

Bushing 
hole  

Terminal   
under test 

37,5  

H
 

IEC   
 

Figure  H . 1  – Test  equ ipment for cable  flexion  and  pu l l  test  (see  6.9 .7.3)  
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Table  H . 1  – Test values  for flexion  and  pu l l -out tests  for round  copper conductors  

Conductor cross-section  Diameter of bush ing  hole  a,  b  Height H a  Mass  Pu l l i ng  force  

mm 2  mm  mm  kg  N  

1 , 0  6 , 5  260  0 , 4  35  

1 , 5  6 , 5  260  0 , 4  40  

2 , 5  9 , 5  280  0 , 7  50  

4 , 0  9 , 5  280  0 , 9  60  

6 , 0  9 , 5  280  1 , 4  80  

1 0, 0  9 , 4  280  2 , 0  90  

1 6, 0  1 3, 0  300  2 , 9  1 00  

25, 0  1 3, 0  300  4 , 5  1 35  

35, 0  1 4, 5  320  6, 8  1 90  

50, 0  1 5, 9  343  9, 5  236  

a  Tolerances:  for hei ght  H  ±  1 5  mm ,  for d i ameter of the  bush ing  hol e  ±2  mm .  

b  I f the  bush ing  hol e  d i ameter i s  not  l arge  enough  to  accommodate  the  conductor wi thou t b i nd ing ,  a  bush ing  
having  the  next l arger hol e  s i ze  may be  used .  

NOTE  The  val ues  have  been  taken  from  I EC 60947-1 : 2007,  Table  5.  

Copyright International  Electrotechnical  Commission  



I EC 62052-31 :201 5  © I EC 201 5  – 1 61  – 

Annex I  
(informative)  

 
Routine  tests  

 

I . 1  General  

NOTE  Th is  Annex i s  based  on  I EC 61 01 0-1 : 201 0,  Annex F .  

The manufacturer shou ld  perform  the  tests  of I . 2  to  I . 4  on  equ ipment produced ,  wh ich  has  
both  hazardous  l i ve  parts  and  access ib le  conductive  parts .  

As  speci fi ed  i n  I EC 62058-1 1 : 2008,  1 00  %  inspection  may be  performed  or l ot-by- lot  
i nspection  by attribu tes,  wi th  acceptance  number 0.  

Un less  i t  can  be  clearl y shown  that the  resu l t  of the  tests  cannot be  inval idated  by subsequent 
manufacturing  s tages,  tests  shou ld  be  made wi th  equ ipment fu l l y assembled .  Components  
shou ld  not be  unwi red ,  mod i fied  or d isassembled  for the  test.  The  equ ipment does  not need  to  
be  energ ized  during  the  tests.  

Wrapping  the  equ ipment i n  fo i l  i s  not requ ired .  Hum id i ty precond i tion ing  is  not requ ired .  

Test s i te  a l ti tude  correction  of the  test vol tage  i s  not requ ired .  

The  vol tage  test equ ipment shou ld  be  able  to  main ta in  the  requ i red  vol tage  for the  speci fied  
period  of time.  No  other requ i rements  appl y.  

Conformity is checked by inspection.  

I .2  Protective earth  

A continuity test is made between the protective conductor terminal on the one side,  and all 
accessible  conductive parts which are required by 6. 5. 2 to be connected to the protective 
conductor terminal on  the other side.  

NOTE  No  val ue  i s  speci fi ed  for the  test  cu rren t.  

I .3  AC power-frequency h igh-vol tage test for mains-circui ts  

The test method  speci fi ed  i n  6. 1 0. 2. 5  shal l  be  used :  

•  the  test vol tage  shal l  be  se lected  from  Table  1 0  for basic  insu lation ;  

•  the  test duration  shal l  be  reduced  to  2  s ;  

•  the  rise  time and  the  fa l l  time  of the  test vol tage  shal l  be  >  2  s .  

I .4 Mains-circui ts  wi th  vol tage l imi ting  devices  

For mains-circu i ts  wi th  vol tage  l im i ting  devices  the  test speci fied  can  be  carried  ou t us ing  a  
test vol tage  of 0 , 9  times  the  working  vol tage  of the  vol tage  l im i ting  device  bu t not l ess  than  
twice  the  working  vol tage  of the  mains-ci rcu i t.  
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Annex J  
(informative)  

 
Examples  of battery protection  

 

NOTE  Th is  Annex i s  based  on  I EC 60255-27: 201 3,  Annex F .  

This  annex g ives  typical  examples  of battery protection  to  reduce  overheating  or explosion  
risk under a  s ing le-fau l t  cond i tion  (see  F igures  J . 1  and  J . 2) .  

 

+5 V from power supply 

Reverse-current protection devices 

Battery-powered RAM module 

Non-rechargeable battery 

IEC 
 

Figure J . 1  – Non-rechargeable  battery protection  

 
+5 V power supply 

Limiting 
fuse 

Rechargeable battery.  Charge  
and discharge currents shal l  
be l imited to safe value 

Battery-powered  
RAM module 

IEC    

Figure J . 2  – Rechargeable  battery protection  
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Annex K 
(informative)  

 
Rationale  for specifying  overvol tage category I I I  

 

K.1  Transient overvol tage  requirements  in  TC 1 3  standards  

Standards  establ ished  by I EC TC 1 3  re lated  to  metering  equ ipment have  evolved  over time 
and  a l though  thei r prime focus  i s  on  measurement accuracy,  they have  adopted  and  
augmented  requ i rements,  test methods  and  test  cond i ti ons  re lated  to  safety through  thei r 
various  ed i tions.   

I EC 62052-31  is  the  l atest stage  i n  th is  process  and  i t  a l igns  the  safety requ irements ,  test 
methods  and  test cond i tions  of e l ectrica l  energy meters  wi th  that of other electrical  an d  
e lectron ic products  used  i n  domestic,  commercial  and  i ndustrial  envi ronments .   

The  standards  publ ished  by I EC TC 1 3  so  far d i d  not mention  overvol tage  categories ;  th is  
evolu tion  is  i n troduced  wi th  I EC 62052-31 .   

The  speci fi ed  values  of clearances,  creepage  d istances  and  impu lse  wi thstand  vol tages  used  
i n  the  previous l y publ ished  standards  correspond  to  overvol tage  category I I I ,  and  have  been  
used  to  design  and  test e lectrica l  energy meters  for the  past 20  years .  The  speci fi ed  values  
have  been  proven  through  practical  experience  and  extens ive  use  i n  the  fie l d .   

E lectrici ty meters  are  sometimes  used  i n  envi ronments  normal l y cl ass i fied  as  overvol tage  
category I V,  e . g .  substations  and  transformer stations,  bu t on l y wi th  appropriate  add i tional  
protection  such  as  fuses  or external  overvol tage  protection  e lements.  Also  for these  
appl ications  of e lectrici ty meters,  the  des ign  requ i rements  for cl earances,  creepage  d istances  
and  impu lse  test vo l tages  g i ven  in  th is  s tandard ,  accord ing  to  the  overvol tage  category I I I ,  are  
cons idered  to  be  appropriate  by TC  1 3.  See  a lso  1 . 4 . 1 .  

Subclause  1 . 4. 2  a l l ows  the  suppl ier and  the  manufacturer to  agree  on  speci fying  impu lse  
wi thstand  vol tages  h igher than  what i s  requ ired  for overvol tage  category I I I ,  or even  
overvol tage  category I V where  i t  wou ld  be  appropriate,  bu t recogn ises  that i n  the  majori ty of 
appl ications,  overvol tage  category I I I  i s  sufficien t.  

K.2  Electrici ty meters  mentioned  in  basic safety publ ications  and  group safety 
publ ications  

K.2. 1  IEC  60664-1  

Electrici ty meters  are  common  and  recogn isable  devices  and  as  such  they are  mentioned  i n  
the  horizon ta l  safety standard  I EC 60664-1 : 2007,  Insulation coordination for equipment within 
low-voltage systems – Part 1 :  Principles,  requirements and tests.   

The  fol l owing  subclause  of I EC  60664-1 : 2007  defines  the  use  of overvol tage  categories  I I I  
and  I V as  fol lows:  

Subclause  4 . 3. 3. 2. 2 :  Equipment energized directly from the supply mains  speci fies  th is:  

Techn ical  committees  shal l  speci fy the  overvol tage  category as  based  on  the  fol l owing  
general  explanation  of overvol tage  categories  (see  a lso  443  of I EC  60364-4-44: 2007):  

– Equ ipment of overvol tage  category I V is  for use  at the  orig in  of the  i nsta l lation .  

NOTE  1  Examples  of such  equ i pment  are  e l ectri ci ty meters  and  primary overcu rrent  protection  
equ i pment.  
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– Equ ipment of overvol tage  category I I I  i s  equ ipment i n  fixed  i nstal l ations  and  for cases  
where  the  re l iab i l i ty and  the  avai l abi l i ty of the  equ ipment are  subj ect to  specia l  
requ i rements.  

NOTE  2  Examples  of such  equ ipment are  swi tches  i n  the  fi xed  i nstal l ati on  and  equ i pment  for i ndustria l  
use  wi th  permanent connection  to  the  fi xed  i nsta l l ati on .  

A note  i s  on l y a  general  i n formation .  E lectrici ty meters  are  mentioned  as  an  example;  
I EC 60664-1 ,  being   ahorizonta l  safety standard ,  nei ther asks  for applying  category IV to  
e lectrici ty meters  nor g i ves  any specia l  requ irements  covering  e lectrici ty meters.  

K.2.2  IEC  60364-4-44 

IEC 60664-1 : 2007, 4. 3. 3. 2. 2  a lso  refers  to  443  of I EC 60364-4-44:2007,  Low-voltage electrical 
installations – Part 4-44:  Protection for safety – Protection against voltage disturbances and 
electromagnetic disturbances.   

Subclause  443.2 . 2:  Relationship between impulse withstand voltages of equipment and 
overvoltage categories  s tates  th is :  

Equ ipment wi th  an  impu lse  wi thstand  vol tage  correspond ing  to  overvol tage  category I V 
is  su i table  for use  at,  or i n  the  proxim i ty of,  the  orig in  of the  i nstal l ation ,  for example  
upstream  of the  main  d istribution  board .  Equ ipment of category I V has  a  very h i gh  
impu lse  wi thstand  capabi l i ty provid ing  the  requ ired  h i gh  degree  of re l i abi l i ty.  

NOTE  Examples  of such  equ ipment are  e l ectri ci ty meters,  primary overcurren t protecti on  devices  and  
ri pple  control  un i ts .  

Equ ipment wi th  an  impu lse  wi thstand  vol tage  correspond ing  to  overvol tage  category I I I  
i s  for use  i n  the  fixed  i nsta l lation  downstream  of,  and  includ ing  the  main  d is tribu tion  
board ,  provid ing  a  h i gh  degree  of avai l ab i l i ty.  

Again ,  e l ectrici ty meters  are  mentioned  in  the  Note  as  an  example  u nder overvol tage  category 

IV.  

As  e lectrici ty meters  are  typ ical l y i nsta l led  on  d istribu tions  boards,  overvol tage  category I I I  i s  
therefore  considered  to  be  appropriate.  

The  defin i ti ons  above both  re late  to  fixed  insta l l ations,  and  s ince  an  e lectrici ty meter forms 
part of a  fixed  i nsta l l ation ,  both  categories  may be  appl icable.  

K.2.3  IEC  61 01 0-1  

I EC 61 01 0-1 : 201 0,  Safety requirements for electrical equipment for measurement,  control,  
and laboratory use – Part 1 :  General requirements.  Annex K. 1  a lso  mentions  e lectrici ty 
meters  as  an  example:  “may include” .  

OVERVOLTAGE CATEGORY l l l  i s  for equ ipment i n tended  to  form  part of a  bu i l d ing  
wi ri ng  i nstal lation .  Such  equ ipment i ncludes  socket ou tl ets,  fuse  panels,  and  some  
MAINS  i nsta l l ation  control  equ ipment.  Manufacturers  may a lso  des ign  equ ipment for 
OVERVOLTAGE CATEGORY I V when  a  h igher degree  of re l iabi l i ty and  avai l abi l i ty i s  
des ired .  

OVERVOLTAGE CATEGORY lV i s  for equ ipment i nsta l led  at  or near the  orig in  of the  
e lectrica l  suppl y to  a  bu i l d i ng ,  between  the  bu i l d i ng  en trance  and  the  main  d istribu tion  
board .  Such  equ ipment may i nclude  e lectrici ty tari ff meters  and  primary overcurrent  
protection  devices.   

The  description  of the  OVC IV mentions  e lectrici ty meters  as  an  example,  bu t th is  cannot be  
i n terpreted  as  a  requ i rement.  
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K.3  Conclusion  

From  the  above i t  i s  cl ear that the  choice  of TC 1 3  to  use  clearances,  creepage  d istances  and  
impu lse  wi thstand   vo l tages  correspond ing  to  Overvol tage  Category I I I ,  wh i l e  a l lowing  the  use  
of h i gher impu lse  wi thstand  vol tages  as  agreed  by the  manufacturer and  the  purchaser,  i s  
techn ical l y and  procedural l y correct.  
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Annex L 
(informative)  

 
Overview of safety aspects  covered  

 

The fol l owing  Table  L. 1  provides  an  overview of the  safety aspects  covered  i n  th is  s tandard .  

The  fi rst two  columns  contain  the  Con tents  of th is  document.  

The  th i rd  column  references  clauses/subclauses  i n  hori zontal  /  g roup  / other product safety 
standards  on  wh ich  the  g i ven  clause  i s  based :  

•  I EC 60255-27:201 3;  

•  I EC 60364-1 : 2005;  

•  I EC  60664-1 : 2007;  

•  I EC  60947-1 : 2007;  

•  I EC  61 000-4-5: 201 4;  

•  I EC  61 01 0-1 : 201 0;  

•  I EC  61 1 80-1 : 1 992;  

•  I EC 62477-1 : 201 2.  

The  fourth  column  references  safety clauses/subclauses  of curren t TC 1 3  type  test standards,  
wh ich  are  replaced  by th i s  standard .  

Table  L.1  – Overview of safety aspects  

Clause  Ti tl e  Source  from  
horizontal  /  
group  other 

product safety 
standards  

Source  from  TC  1 3  
type test 

standards:  
IEC  62052-1 1 :  2003  
IEC  62052-21 : 2004  
IEC  62055-31 : 2005  

Remark 

 I n troduction  

I EC Gu ide  1 04  

I SO  /  I EC  
Gu ide  51  

– – 

1  Scope  and  ob ject  – – – 

1 . 1  Scope  – 

I EC 62052-1 1 : 2003,  
Clause  1  

I EC 62052-21 : 2004,  
Clause  1  

– 

1 . 2  Object   
I EC  61 01 0-1 : 201 0,  

1 . 2  
 Mod i fi ed  

1 . 2 . 1  Aspects  i ncl uded  i n  scope  
I EC 61 01 0-1 : 201 0,  

1 . 2 . 1  
  

1 . 2 . 2  Aspects  excl uded  from  scope  
I EC 61 01 0-1 : 201 0,  

1 . 2 . 1  
  

1 . 3  Veri fi cation  
I EC 61 01 0-1 : 201 0,  

1 . 3  
  

1 . 4  Envi ronmental  cond i ti ons  
I EC 61 01 0-1 : 201 0,  

1 . 4  I EC 62052-1 1 : 2003,  
 6 . 1 ,  6 . 2  

I EC 62052-21 : 2004,  
6 . 1 ,  6 . 2  

Mod i fi ed  

1 . 4 . 1  
Normal  envi ronmental  
cond i ti ons  

  

1 . 4 . 2  
Extended  envi ronmental  
cond i ti ons  
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Clause  Ti tl e  Source  from  
horizontal  /  
group  other 

product safety 
standards  

Source  from  TC  1 3  
type test 

standards:  
IEC  62052-1 1 :  2003  
IEC  62052-21 : 2004  
IEC  62055-31 : 2005  

Remark 

1 . 4. 3  
Extreme envi ronmenta l  
cond i ti ons  

I EC 60721 -3-
0: 1 984,  

5. 2  
–  

2  Normative  references  
I EC 61 01 0-1 : 201 0,  

Clause  2  

I EC 62052-1 1 : 2003,  
Clause  2  

I EC 62052-21 : 2004,  
Clause  2  

 

3  Terms  and  defi n i ti ons  I EC 60050  

I EC 62052-1 1 : 2003  
Clause  3  

I EC 62052-21 : 2004,  
Clause  3  

Mod i fi ed  

3 . 1  
Equ ipment and  states  of 
equ i pment  

I EC 61 01 0-1 : 201 0,  
3 . 1  

 Mod i fi ed  

3 . 2  Parts  and  accessories  
I EC 61 01 0-1 : 201 0,  

3 . 2  

I EC 62052-1 1 : 2003  
Clause  3  

I EC 62052-21 : 2004,  
Clause  3  

I EC 62055-31 : 2005,  
Clause  3  

Mod i fi ed  

3 . 3  Quanti ti es  
I EC 61 01 0-1 : 201 0,  

3 . 3  
 Mod i fi ed  

3 . 4  Tests  
I EC 61 01 0-1 : 201 0,  

3 . 4  
 Mod i fi ed  

3 . 5  Safety terms 
I EC 61 01 0-1 : 201 0,  

3 . 5  
I EC 62052-1 1 : 2003,  

3 . 3  
Mod i fi ed  

3 . 6  I nsu lation  

I EC 61 01 0-1 : 201 0,  
3 . 6  

IEC 60255-27: 201 3,   
3  

I EC 62052-1 1 : 2003,  
3 . 4  

I EC 62052-21 : 2004,  
3 . 4  

Mod i fi ed  

3 . 7  
Terms  re lated  to  swi tches  of 
meteri ng  equ i pment  

I EC 60050-
441 : 1 984  

I EC 60947-1 : 2007  

I EC 62052-21 : 2004,  
3 . 5  

 

4  Tests  
I EC 61 01 0-1 : 201 0,   

Clause  4  
  

4 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

4 . 1  
 Mod i fi ed  

4 . 2  Type  test  – sequence  of tests  
I EC 61 01 0-1 : 201 0,  

4 . 2  

I EC 62052-1 1 : 2003,  
Annex F  

I EC 62052-21 : 2004,  
Annex E  

Mod i fi ed  

4 . 3  Reference  test  cond i ti ons  
I EC 61 01 0-1 : 201 0,  

4 . 2  

I EC 62052-1 1 : 2003,  
Clause  6  

I EC 62052-21 : 2004,  
Clause  6  

Mod i fi ed  

4 . 3. 1  Atmospheric  cond i ti ons  I EC 60068-1 : 201 3  

I EC 62052-1 1 : 2003  
7 . 3 . 1  

I EC 62052-21 : 2004,  
7 . 3 . 2 . 1  

 

4 . 3. 2  S tate  of the  equ i pment  
I EC 61 01 0-1 : 201 0,  

4 . 3. 2  
 Mod i fi ed  

Copyright International  Electrotechnical  Commission  



 – 1 68  – I EC 62052-31 :201 5  © I EC 201 5  

Clause  Ti tl e  Source  from  
horizontal  /  
group  other 

product safety 
standards  

Source  from  TC  1 3  
type test 

standards:  
IEC  62052-1 1 :  2003  
IEC  62052-21 : 2004  
IEC  62055-31 : 2005  

Remark 

4. 3. 2 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

4 . 3. 2 . 1  
 

Mod i fi ed  to  
cover 

mod i fi cation  /  
open ing  of the  

DUT 

4 . 3. 2 . 2  Pos i ti on  of equ i pment  
I EC 61 01 0-1 : 201 0,  

4 . 3. 2 . 2  
 

Mod i fi ed  to  
i ncl ude  match ing  

socket 

4 . 3. 2 . 3  P l ug -i n  modu les  
I EC 61 01 0-1 : 201 0,  

4 . 3. 2 . 3  
 

Commun ication  
modu les  etc.  

4 . 3. 2 . 4  Covers  and  removable  parts  
I EC 61 01 0-1 : 201 0,  

4 . 3. 2 . 4  
  

4 . 3. 2 . 5  
Connection  of the  vol tage  and  
cu rren t ci rcu i ts  

I EC 61 01 0-1 : 201 0,  
4 . 3. 2 . 5  

 
Mod i fi ed  for 
meteri ng  

4 . 3. 2 . 6  
Suppl y and  l oad  con trol  
swi tches  

–  
Speci fi c  for 
meteri ng  

4 . 3. 2 . 7  
Connection  of the  auxi l i ary 
ci rcu i ts  

–  
Speci fi c  for 
meteri ng  

4 . 3. 2 . 8  Connection  of batteri es  –   

4 . 3. 2 . 9  Protecti ve  conductor term inal s  
I EC 61 01 0-1 : 201 0,  

4 . 3. 2 . 7  
  

4 . 3. 2 . 1 0  Physical  token  carriers  –  
Speci fi c  for 
meteri ng  

4 . 3. 2 . 1 1  Test  cables  
I EC 60947-1 : 2007,  

8 . 3. 3. 3. 4  
–  

4 . 3. 2 . 1 2  I n formation  on  tests  
I EC 60255-

27: 201 3,  1 0 . 4  
–  

4 . 4  Testi ng  i n  s i ng le  fau l t  cond i ti on  
I EC 61 01 0-1 : 201 0,  

4 . 4  
– 

Mod i fi ed  for 
meteri ng .  Parts  
not  re levant  for 

meteri ng  
om i tted .  

4 . 4. 1  Genera l  
I EC 61 01 0-1 : 201 0,  

4 . 4. 1  
–  

4 . 4 . 2  Appl i cation  of fau l t  cond i ti ons  
I EC 61 01 0-1 : 201 0,  

4 . 4. 2  
–  

4 . 4 . 2 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

4 . 4. 2 . 1  
–  

4 . 4 . 2 . 2  Protecti ve  impedance  
I EC 61 01 0-1 : 201 0,  

4 . 4. 2 . 2  
–  

4 . 4 . 2 . 3  
Equ ipment or parts  for short-
term  or i n term i ttent  operati on  

I EC 61 01 0-1 : 201 0,  
4 . 4. 2 . 4  

–  

4 . 4 . 2 . 4  Transformers  
I EC 61 01 0-1 : 201 0,  

4 . 4. 2 . 7  
–  

4 . 4 . 2 . 4 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

4 . 4. 2 . 7. 1  
–  

4 . 4 . 2 . 4 . 2  
Short  ci rcu i t  test  for vol tage  
transformers  

I EC 61 01 0-1 : 201 0,  
4 . 4. 2 . 7. 2  

–  

4 . 4 . 2 . 4 . 3  Overload  
I EC 61 01 0-1 : 201 0,  

4 . 4 . 2 . 7 . 3  
–  

4 . 4 . 2 . 4 . 4  
Open  ci rcu i t  of current  
transformers  

– – 
Speci fi c  for 
meteri ng  

Copyright International  Electrotechnical  Commission  



I EC 62052-31 :201 5  © I EC 201 5  – 1 69  – 

Clause  Ti tl e  Source  from  
horizontal  /  
group  other 

product safety 
standards  

Source  from  TC  1 3  
type test 

standards:  
IEC  62052-1 1 :  2003  
IEC  62052-21 : 2004  
IEC  62055-31 : 2005  

Remark 

4. 4. 2 . 5  
Equ ipment wi th  auxi l i ary 
suppl y  

I EC 61 01 0-1 : 201 0,  
4 . 4. 2 . 9  

–  

4 . 4 . 2 . 6  
Mai ns-ci rcu i ts  and  hazardous  
vol tage  non -mains-ci rcu i ts  

IEC 60255-27: 201 3,  
5. 2 . 2 . 6  

–  

4 . 4 . 2 . 7  Overloads  
IEC 60255-27: 201 3,  

5. 2 . 2 . 7  
–  

4 . 4 . 2 . 8  I n term i ttentl y rated  res i stors  
IEC 60255-27: 201 3,  

5. 2 . 2 . 8  
–  

4 . 4 . 2 . 9  Double  i nsu lati on     

4 . 4 . 3  Duration  of tests  
I EC 61 01 0-1 : 201 0,  

4 . 4. 3. 1 .  
–  

4 . 4 . 4  
Conform i ty after appl i cation  of 
fau l t  cond i ti ons  

I EC 61 01 0-1 : 201 0,  
4 . 4. 4  

–  

4 . 4 . 4 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

4 . 4. 4. 1  
–  

4 . 4 . 4 . 2  Temperatu re  
I EC 61 01 0-1 : 201 0,  

4 . 4. 4. 2  
–  

4 . 4 . 4 . 3  Spread  of fi re  
I EC 61 01 0-1 : 201 0,  

4 . 4. 4. 3  
–  

4 . 4 . 4 . 4  Other hazards  
I EC 61 01 0-1 : 201 0,  

4 . 4. 4. 4  
–  

5  
I n formation  and  marking  
requ i rements  

I EC 61 01 0-1 : 201 0,  
Clause  5  

I EC 62477-1 : 201 2,  
Clause  6  

I EC 62052-1 1 : 2003,  
5 . 1 2  

I EC 62052-21 : 2004,  
5 . 1 2  

I EC 62055-31 : 2005,  
5 . 1 3  

 

5 . 1  Genera l  
I EC 62477-1 : 201 2,  

6 . 1  
 

Marked  i tems  
speci fi c  for 
meteri ng  

0  
 

Labels ,  s i gns  and  s i gna l s  
   

5 . 2 . 1  Genera l  
I EC 62477-1 : 201 2,  

6 . 4. 3. 1  
  

5 . 2 . 2  Durabi l i ty of markings  
I EC 61 01 0-1 : 201 0,  

5. 3  
 Mod i fi ed  

5 . 3  I n formation  for selection  
I EC 62477-1 : 201 2,  

6 . 2  
 

Mod i fi ed  for 
meteri ng  

5 . 3. 1  Genera l      

5 . 3. 2  Genera l  i n formation     

5 . 3. 3  
I n formation  rel ated  to  meters  /  
meteri ng  e l ements  

   

5 . 3. 4  
I n formation  rel ated  to  stand -
alone  tari ff-and  l oad  con tro l  
equ i pment  

   

5 . 3. 5  
I n formation  rel ated  to  suppl y 
con trol  and  l oad  con trol  
swi tches  

 

I EC  62052-21 : 2004,  
5 . 1 2  

I EC 62055-31 : 2005,  
Annex C  

 

5 . 4  
I n formation  for i nsta l l ati on  and  
commission i ng  

I EC 62477-1 : 201 2,  
6 . 3  

 
Mod i fi ed  for 
meteri ng  
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Clause  Ti tl e  Source  from  
horizontal  /  
group  other 

product safety 
standards  

Source  from  TC  1 3  
type test 

standards:  
IEC  62052-1 1 :  2003  
IEC  62052-21 : 2004  
IEC  62055-31 : 2005  

Remark 

5. 4. 1  Genera l     

5 . 4 . 2  Hand l i ng  and  mounti ng  
I EC 62477-1 : 201 2,  

6 . 3. 4  
  

5 . 4 . 3  Enclosure  
I EC 62477-1 : 201 2,  

6 . 3. 5  
 

Mod i fi ed  for 
meteri ng  

5 . 4. 4  Connection  
I EC 62477-1 : 201 2,  

6 . 3. 6  
 

Mod i fi ed  for 
meteri ng  

5 . 4. 4 . 1  Genera l  
I EC 62477-1 : 201 2,  

6 . 3. 6. 1  
 

Mod i fi ed  for 
meteri ng  

5 . 4. 4 . 2  Connection  d iagrams 
I EC 62477-1 : 201 2,  

6 . 3. 6. 2  
 

Mod i fi ed  for 
meteri ng  

5 . 4. 4 . 3  Mai ns  term inal s     

5 . 4 . 4 . 4  Auxi l i ary term inal s     

5 . 4 . 4 . 5  Connecti ng  cabl es  
I EC 62477-1 : 201 2,  

6 . 3. 6. 3  
 

Mod i fi ed  for 
meteri ng  

5 . 4. 4 . 6  I solati on  from  the  suppl y  
I EC 62477-1 : 201 2,  

6 . 5. 5  
 

Mod i fi ed  for 
meteri ng  

5 . 4. 5  Protection  
I EC 62477-1 : 201 2,  

6 . 3. 7  
 

Mod i fi ed  for 
meteri ng  

5 . 4. 5. 1  Protecti ve  cl ass  and  earth ing  –   

5 . 4 . 5. 2  External  protection  devices  –  
Speci fi c  for 
meteri ng  

5 . 4. 6  Auxi l i ary power suppl y –   

5 . 4 . 7  Suppl y for external  d evices  –  
Speci fi c  for 
meteri ng  

5 . 4. 8  Batteries  
IEC 60255-27: 201 3,  

9 . 1 . 8. 1 .  
  

5 . 4 . 9  Sel f-consumption  –   

5 . 4 . 1 0  Commission i ng  

I EC 61 01 0-1 : 201 0,  
5. 4. 6  

IEC 60364-1 :2005,  
 1 31 . 7  

 
Mod i fi ed  for 
meteri ng  

5 . 5  I n formation  for use  
I EC 62477-1 : 201 2,  

6 . 4  
 

Mod i fi ed  for 
meteri ng  

5 . 5. 1  Genera l     

5 . 5. 2  
D i splay,  push  bu ttons  and  
other control s  

   

5 . 5. 3  Swi tches     

5 . 5. 4  
Connection  to  user’ s  
equ i pment  

   

5 . 5. 5  External  protection  devices     

5 . 5. 6  Clean ing     

5 . 6  I n formation  for main tenance  
I EC 62477-1 : 201 2,  

6 . 5. 1  
 

Mod i fi ed  for 
meteri ng  

6  
Protection  against  e l ectri cal  
shock 

I EC 61 01 0-1 : 201 0,  
6 . 1 . 1  

IEC 60255-27: 201 3,  
5. 1  
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6. 1  Genera l  requ i rements  

I EC 61 01 0-1 : 201 0,  
6 . 1 . 1  

IEC 60255-27: 201 3,   
5 . 1  

I EC 62052-1 1 : 2003,  
5. 1  

I EC 62052-21 : 2004,  
5. 1  

Mod i fi ed  for 
meteri ng  

6 . 2  
Determ ination  of accessib le  
parts  

I EC 61 01 0-1 : 201 0,  
6 . 2  

  

6 . 2 . 1  Genera l  

I EC 61 01 0-1 : 201 0,  
6 . 2 . 1  

IEC 60255-27: 201 3,   
5 . 1 . 5. 1  

 
Mod i fi ed  for 
meteri ng  

6 . 2 . 2  Exam ination  
I EC 61 01 0-1 : 201 0,  

6 . 2 . 2  
 

References  
made  to  

I EC 61 032: 1 997  

6 . 2 . 3  
Open ings  above  parts  that  are  
hazardous  l i ve  

I EC 61 01 0-1 : 201 0,  
6 . 2 . 3  

  

6 . 2 . 4  Open ings  for pre-set  con trol s  
I EC 61 01 0-1 : 201 0,  

6 . 2 . 4  
  

6 . 2 . 5  Wi ri ng  term inal s  
IEC 60255-27: 201 3,  

5. 1 . 5. 2 . 6  
 

Mod i fi ed  for 
meteri ng  

6 . 3  
L im i t  val ues  for accessib le  
parts  

I EC 61 01 0-1 : 201 0,  
6 . 3  

  

6 . 3. 1  Genera l     

6 . 3. 2  Levels  i n  normal  cond i ti on  
I EC 61 01 0-1 : 201 0,  

6 . 3 . 1  
  

6 . 3. 3  Levels  i n  s i ng le  fau l t  cond i ti on  
I EC 61 01 0-1 : 201 0,  

6 . 3. 2 , .  
  

6 . 4  
Primary means  of protection  
(protection  against  d i rect  
con tact)  

I EC 61 01 0-1 : 201 0,  
6 . 4  

IEC 60255-27: 201 3,   
5 . 1 . 2  

  

6 . 4 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

6 . 4 . 1  
 

Mod i fi ed  for 
meteri ng  

6 . 4. 2  Equ ipment case  
I EC 61 01 0-1 : 201 0,  

6 . 4 . 2  

I EC 62052-1 1 : 2003,  
5. 2 . 1  

I EC 62052-21 : 2004,  
5. 2 . 1  

 

6 . 4 . 3  Basic  i nsu lation  
I EC 61 01 0-1 : 201 0,  

6 . 4 . 3  
  

6 . 4 . 4  Impedance  
I EC 61 01 0-1 : 201 0,  

6 . 4 . 4  
  

6 . 5  

Add i ti onal  means  of protection  
i n  case  of s i ng l e  fau l t  
cond i ti ons  (protection  agai nst  
i nd i rect  con tact)  

I EC 61 01 0-1 : 201 0,  
6 . 5  

  

6 . 5. 1  Genera l  
I EC 61 01 0-1 : 201 0,  

6 . 5. 1  
  

6 . 5. 2  Protecti ve  bond i ng  
I EC 61 01 0-1 : 201 0,  

6 . 5. 2  

I EC 62052-1 1 : 2003,  
5 . 4  

I EC 62052-21 : 2004,  
5 . 4  
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6. 5. 2 . 1  Genera l  

I EC 61 01 0-1 ,  
6 . 5. 2 . 1  

IEC 60255-27: 201 3,  
5. 1 . 6. 2  

  

6 . 5. 2 . 2  I n tegri ty of protecti ve  bond i ng  
I EC 61 01 0-1 : 201 0,  

6 . 5. 2 . 2  
 

Mod i fi ed  for 
meteri ng  

6 . 5. 2 . 3  Protecti ve  conductor term inal  
I EC 61 01 0-1 : 201 0,  

6 . 5. 2 . 3  
 

Mod i fi ed  for 
meteri ng  

6 . 5. 2 . 4  
Impedance  of protecti ve  
bond ing  of permanentl y 
connected  equ ipment  

I EC 61 01 0-1 : 201 0,  
6 . 5. 2 . 5  

 
Mod i fi ed  for 
meteri ng  

6 . 5. 2 . 5  
Transformer protecti ve  bond ing  
screen  

I EC 61 01 0-1 : 201 0,  
6 . 5. 2 . 6  

  

6 . 5. 3  
Suppl ementary  i nsu lati on  and  
re i n forced  i nsu lati on  

I EC 61 01 0-1 : 201 0,  
6 . 5. 3  

  

6 . 5. 4  Protecti ve  impedance  
I EC 61 01 0-1 : 201 0,  

6 . 5. 4  
  

6 . 5. 5  
Au tomatic  d i sconnection  of the  
suppl y 

I EC 61 01 0-1 : 201 0,  
6 . 5. 5  

 
Mod i fi ed  for 
meteri ng  

6 . 5. 6  
Curren t-  or vol tage-l im i ti ng  
device  

I EC 61 01 0-1 : 201 0,  
6 . 5. 6  

  

6 . 6  Connecti on  to  external  ci rcu i ts     

6 . 6 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

6 . 6 . 1  
 

Mod i fi ed  for 
meteri ng  

6 . 6 . 2  Term inal s  for external  ci rcu i ts  
I EC 61 01 0-1 : 201 0,  

6 . 6. 2  
 

Mod i fi ed  for 
meteri ng  

6 . 6 . 3  
Term inal s  for stranded  
conductors  

  See  6. 9. 7  

6 . 7  I nsu lation  requ i rements     

6 . 7 . 1  
Genera l  – E lectri cal  s tresses,  
overvol tages  and  overvol tage  
categories  

   

6 . 7 . 1 . 1  
E lectri c  stresses  ori g i nati ng  
from  mains  

I EC 61 01 0-1 : 201 0,  
6 . 7. 1 . 1  

I EC 60364-4-
44: 2007  

 
Mod i fi ed  for 

meteri ng :  broken  
neu tral  

6 . 7 . 1 . 2  
Protection  against  
overvol tages  of atmospheric  
ori g i n  or d ue  to  swi tch i ng  

I EC 60364-4-
44: 2007  443. 1 .  

  

6 . 7 . 1 . 3  
Classi fi cation  of impu lse  
wi thstand  vol tages  
(overvol tage  categories)  

I EC 60364-4-
44: 2007,  443. 2 . 2  

  

6 . 7 . 2  The  natu re  of i nsu lation     

6 . 7 . 2 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

6 . 7. 1 . 1  
  

6 . 7 . 2 . 2  Clearances  
I EC 61 01 0-1 : 201 0,  

6 . 7. 1 . 2  
  

6 . 7 . 2 . 3  Creepage  d i stances  
I EC 61 01 0-1 : 201 0,  

6 . 7. 1 . 3  
  

6 . 7 . 2 . 4  Sol i d  i nsu lation  
I EC 61 01 0-1 : 201 0,  

6 . 7. 1 . 4  
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6. 7. 2 . 5  
Requ i rements  for i nsu l ation  
accord i ng  to  type  of ci rcu i t  

I EC 61 01 0-1 : 201 0,  
6 . 7. 1 . 5  and  Annex 

K 
 

Wi th  Table  6  
added  provi d i ng  
an  overview 

0  

 

I nsu lation  requ i rements  for 
mains-ci rcu i ts  

   

6 . 7. 3 . 1  
Nom inal  vol tages  and  rated  
impu lse  vol tages  

  
Speci fi c  for 
meteri ng  

0  
 

Clearances  for mains-ci rcu i ts  

IEC 60664-1 :2007,  
Table  F . 2  

I EC 62052-1 1 : 2003,  
5 . 6  

I EC 62052-21 : 2004,  
5 . 6  

Table  d ri ven  by 
rated  impu lse  

vol tage  

6 . 7. 3 . 3  
Creepage  d istances  for mains-
ci rcu i ts  

IEC 60664-1 :2007,  
Table  F . 4  

Table  d ri ven  by 
rati onal i zed  

vol tage  

6 . 7 . 3 . 4  
Sol i d  i nsu lation  for mains-
ci rcu i ts  

   

6 . 7 . 3 . 4 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

K. 1 . 3  
  

6 . 7 . 3 . 4 . 2  Mou lded  and  potted  parts  
I EC 61 01 0-1 : 201 0,  

K. 1 . 3 . 2  
  

6 . 7 . 3 . 4 . 3  
I nner i nsu l ati ng  l ayers  of 
pri n ted  wi ri ng  boards  (PWBs)  

I EC 61 01 0-1 : 201 0,  
K. 1 . 3 . 3 .  

  

6 . 7 . 3 . 4 . 4  Th in -fi lm  i nsu lation  
I EC 61 01 0-1 : 201 0,   

K. 1 . 3. 4.  
  

6 . 7 . 4  
I nsu lation  requ i rements  for 
non -mains-ci rcu i ts  

   

6 . 7 . 4 . 1  Genera l     

6 . 7 . 4 . 2  
Clearances  for non -mains-
ci rcu i ts  

I EC 61 01 0-1 : 201 0,  
K. 2 . 2  

  

6 . 7 . 4 . 3  
Creepage  d istances  for non -
mains-ci rcu i ts  

I EC 61 01 0-1 : 201 0,  
K. 2 . 3  

  

6 . 7 . 4 . 4  
Sol i d  i nsu lation  for non-mains-
ci rcu i ts  

I EC 61 01 0-1 : 201 0,  
K. 2 . 4  

  

6 . 7 . 4 . 4 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

K. 2 . 4 . 1  
  

6 . 7 . 4 . 4 . 2  Mou lded  and  potted  parts  
I EC 61 01 0-1 : 201 0,  

K. 2 . 4 . 2  
  

0  

 

I nner i nsu l ati ng  l ayers  of 
pri n ted  wi ri ng  boards  

I EC 61 01 0-1 : 201 0,  
K. 2 . 4 . 3  

  

6 . 7 . 4 . 4 . 4  Th in -fi lm  i nsu lation  
I EC 61 01 0-1 : 201 0,  

K. 2 . 4 . 4  
  

6 . 7 . 5  
I nsu lation  i n  ci rcu i ts  not  
add ressed  i n  0  or 6 . 7. 4  

I EC 61 01 0-1 : 201 0,  
Clause  K. 3  

  

6 . 7 . 5. 1  Genera l  
I EC 61 01 0-1 : 201 0,   

K. 3 . 1  
  

6 . 7 . 5. 2  Clearance  calcu l ation  
I EC 61 01 0-1 : 201 0,  

K. 3. 2  
  

6 . 7 . 5. 3  

Clearances  i n  ci rcu i ts  havi ng  
recu rri ng  peak vol tages,  or 
having  working  vol tages  wi th  
frequenci es  above  30  kHz  

I EC 61 01 0-1 : 201 0,  
K. 3. 3  
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0  
 

Creepage  d i stances  

I EC 61 01 0-1 : 201 0,  
K. 3. 4  

  

6 . 7. 5. 5  Sol i d  i nsu lation  
I EC 61 01 0-1 : 201 0,  

K. 3. 5  
  

6 . 7. 6  
Reduction  of trans i ent  
overvol tages  by the  use  of 
overvol tage  l im i ti ng  devices  

I EC 61 01 0-1 : 201 0,  
Clause  K. 4  

 
Mod i fi ed  for 
meteri ng  

6 . 8  
I nsu lation  requ i rements  
between  ci rcu i ts  and  parts  

IEC 60255-27: 201 3,  
Annex A 

  

6 . 9  
Constructional  requ i rements  
for protection  against  e l ectri c  
shock 

I EC 61 01 0-1 : 201 0,  
6 . 9  

 

Annex B  
provi des  meter 

speci fi c  
examples  

6 . 9. 1  Genera l  
I EC 61 01 0-1 : 201 0,  

6 . 9 . 1  
  

6 . 9 . 2  I nsu lati ng  material s  
I EC 61 01 0-1 : 201 0,  

6 . 9 . 2  

I EC 62052-1 1 : 2003,  
5. 7  

I EC 62052-21 : 2004,  
5 . 7  

 

6 . 9 . 3  Colour cod ing  
I EC 61 01 0-1 : 201 0,  

6 . 9. 3  
  

6 . 9 . 4  Equ ipment case   

I EC 62052-1 1 : 2003,  
5 . 2 . 1  

I EC 62052-21 : 2004,  
5 . 2 . 1  

Mod i fi ed  for 
meteri ng  

6 . 9. 5  Term inal  b l ocks   

I EC  62052-1 1 : 2003,  
5 . 4  

I EC 62052-21 : 2004,  
5. 4.  

Mod i fi ed  for 
meteri ng  

6 . 9. 6  
I nsu lati ng  material s  of suppl y 
con trol  and  l oad  swi tches  

  

6 . 9 . 7  Term inal s  

I EC 61 01 0-1 : 201 0,  
6 . 6. 4  

I EC 62477-1 : 201 2,  
4 . 1 1 . 8 .  

 

6 . 9 . 7 . 1  Genera l  requ i rements     

6 . 9 . 7 . 2  Connecti ng  capaci ty  
I EC 62477-1 : 201 2,  

4 . 1 1 . 8 . 2  
  

6 . 9 . 7 . 3  
Rel i abi l i ty of screw-type  
connections  

I EC 60947-1 : 2007,  
8 . 2 . 4. 3  

  

6 . 9 . 8  
Requ i rements  for current  
ci rcu i ts  

  
Speci fi c  for 
meteri ng  

6 . 9. 8. 1  Overview    

6 . 9 . 8. 2  Genera l     

6 . 9 . 8. 2 . 2  Rated  operational  vol tage  (Ue)  
I EC 60947-1 : 2007,  

4 . 3. 1 . 1  
 

Mod i fi ed  for 
meteri ng  

6 . 9. 8. 2 . 3  Rated  operational  curren t (Ie)  
I EC 60947-1 : 2007,  

4 . 3. 2 . 3  
 

Mod i fi ed  for 
meteri ng  

6 . 9. 8. 2 . 4  Rated  frequency 
I EC 60947-1 : 2007,  

4 . 3. 3  
  

6 . 9 . 8. 2 . 5  
Rated  un i n terrupted  current  
(Iu)  

I EC 60947-1 : 2007,  
4 . 3. 2 . 4  

  

6 . 9 . 8. 2 . 6  Un in terrupted  du ty  
I EC 60947-1 : 2007,  

4 . 3. 4. 2  
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6. 9. 8. 2 . 7  Rated  making  capaci ty (Im)  
I EC 60947-1 : 2007,  

4 . 3. 5. 2  
 

Mod i fi ed  for 
meteri ng  

6 . 9. 8. 2 . 8  Rated  breaking  capaci ty (Ic)  
I EC 60947-1 : 2007,  

4 . 3. 5. 3  
 

Mod i fi ed  for 
meteri ng  

6 . 9. 8. 2 . 9  
Rated  safe  short-time  
wi thstand  cu rren t (Issw)  

I EC 60947-1 : 2007,  
4 . 3. 6. 1  

 
Mod i fi ed  for 
meteri ng  

6 . 9. 8. 2 . 1 0  
Rated  operational  short-time  
wi thstand  cu rren t (Iosw)  

–   

6 . 9. 8. 2 . 1 1  
Rated  short-ci rcu i t  making  
capaci ty (Ism)  

I EC 60947-1 : 2007,  
4 . 3. 6. 2  

  

6 . 9. 8. 2 . 1 2  
Rated  cond i ti onal  safe  short-
ci rcu i t  cu rren t (Icssw)  

I EC 60947-1 : 2007,  
4 . 3. 6. 4  

 
Mod i fi ed  for 
meteri ng  

6 . 9. 8. 2 . 1 3  
Rated  cond i ti onal  operational  
short-ci rcu i t  cu rren t (Icosw)   

–   

6 . 9. 8. 3  
Curren t ci rcu i ts  of d i rect  
connected  meters  

   

6 . 9. 8. 4  
Curren t ci rcu i ts  of d i rect  
connected  meters  wi th  SCS  

 
I EC 62055-31 : 2005,  

Annex C  
 

6 . 9. 8. 5  Load  control  swi tches   
I EC  62052-21 : 2004,  

7 . 4  
 

6 . 1 0  Safety re lated  e l ectri cal  tests     

6 . 1 0. 1  Overview –  
F i gu re  1 0  

provi des  a  test  
fl owchart  

6 . 1 0. 2  Test  methods     

6 . 1 0. 2 . 1  Atmospheric  cond i ti ons  
I EC 60068-1 : 201 3,  

4 . 2  
 See  4 . 3 . 1 .  

6 . 1 0. 2 . 2  Test  l eads    See  4 . 3 . 2 . 1 1 .  

6 . 1 0. 2 . 3  Impu lse  vol tage  test  
I EC 61 1 80-1 : 1 992,  

6 . 2  
  

6 . 1 0. 2 . 4  Surge  test  
I EC 61 000-4-

5: 201 4,  Cl ause  8  
  

6 . 1 0. 2 . 5  
AC power-frequency vol tage  
test  

I EC 61 1 80-1 : 1 992,  
5. 2  

  

6 . 1 0. 2 . 6  DC vol tage  test  
I EC 61 1 80-1 : 1 992,  

4 . 2  
  

6 . 1 0. 2 . 7  
Al ti tude  correcti on  for testi ng  
cl earances  

I EC 61 01 0-1 : 201 0,  
6 . 8. 1  

  

6 . 1 0. 3  Testi ng  of vol tage  ci rcu i ts  –   

6 . 1 0. 3. 1  Overview – 

I EC 62052-1 1 : 2003,  
7 . 3. 2 . 1  

I EC 62052-21 : 2004,  
7 . 3. 2 . 1  

 

6 . 1 0. 3. 2  
Long  term  overvol tage  
wi thstand  

– 
I EC 62055-31 : 2005,  

7 . 2 . 3  
Speci fi c  for 
meteri ng  

6 . 1 0. 3. 3  
Impu lse  vol tage  test  wi thout  
suppl y vol tage  

– 

I EC 62052-1 1 : 2003,  
7 . 3 . 2 . 1  

I EC 62052-21 : 2004,  
7 . 3 . 2 . 1  

 

6 . 1 0. 3. 4  Surge  test  wi th  suppl y vo l tage  – –  
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6. 1 0. 3. 5  
Impu lse  vol tage  test  wi th  SPDs  
not  present  

– –  

6 . 1 0. 4  D ie l ectri c  tests     

6 . 1 0. 4. 1  
Testi ng  complete  equ i pment  
vs.  sub-assembl ies  

– –  

6 . 1 0. 4. 2  Hum id i ty precond i ti on i ng  
I EC 61 01 0-1 : 201 0,  

6 . 8. 2  
  

6 . 1 0. 4. 3  
D iel ectri c  test  on  complete  
equ i pment  

   

6 . 1 0. 4. 3 . 1  Test  methods  – 

I EC 62052-1 1 : 2003,  
7 . 3  

I EC 62052-21 : 2004,  
7 . 3  

 

6 . 1 0. 4. 3 . 2  
Preparation  of the  meteri ng  
equ i pment for testi ng  

I EC 61 01 0-1 : 201 0,  
6 . 8. 1  

I EC 62052-1 1 : 2003,  
7 . 3 . 1  

I EC 62052-21 : 2004,  
7 . 3 . 1  

Mod i fi ed  for 
meteri ng  

6 . 1 0. 4. 3. 3  The  impu lse  vol tage  test  – 

I EC 62052-1 1 : 2003,   
7 . 3. 2 . 1 ,  7 . 3. 2 . 2  

I EC 62052-21 : 2004,  

7 . 3. 2 . 1 ,  7 . 3. 2 . 2  

 

6 . 1 0. 4. 3 . 4  
The  AC power-frequency 
vol tage  test  

– 

I EC 62053-1 1 : 2003,  
7 . 4  

I EC 62053-21 : 2003,  
7 . 4  

 

6 . 1 0. 4. 4  
D iel ectri c  tests  on  sub-
assembl ies  

IEC 60664-1 :2007,  
6 . 1 . 1 ,  6 . 1 . 2  

  

6 . 1 0. 4. 4 . 1  Overview    

6 . 1 0. 4. 4 . 2  
Veri fi cation  of cl earances  i n  
mains  ci rcu i ts  

   

6 . 1 0. 4. 4 . 2 . 1  I mpu lse  vol tage  test  
IEC 60664-1 :2007,  

6 . 1 . 2 . 2 . 1  
  

6 . 1 0. 4. 4 . 2 . 2  
AC power-frequency vol tage  
test  

IEC 60664-1 :2007,  
6 . 1 . 2 . 2 . 2  

  

6 . 1 0. 4. 4 . 2 . 3  DC vol tage  test  
IEC 60664-1 :2007,  

6 . 1 . 2 . 2 . 3  
  

6 . 1 0. 4. 4 . 3  
Veri fi cation  of cl earances  i n  
non -mains-ci rcu i ts  

   

6 . 1 0. 4. 4 . 4  Veri fi cation  of sol i d  i nsu l ation     

6 . 1 0. 4. 4 . 4 . 1  Genera l     

6 . 1 0. 4. 4 . 4 . 2  Impu lse  vol tage  test  
IEC 60664-1 :2007,  

6 . 1 . 3 . 3  
  

6 . 1 0. 4. 4 . 4 . 3  
The  5  s  a . c.  power-frequency 
vol tage  test  

IEC 60664-1 :2007,  
6 . 1 . 3 . 4  

  

6 . 1 0. 4. 4 . 4 . 4  The  1  m in  a . c.  vol tage  test     

6 . 1 0. 4. 4 . 4 . 5  The  1  m in  d . c.  vol tage  test  
IEC 60664-1 :2007,  

6 . 1 . 3. 6  
  

6 . 1 0. 4. 4 . 4 . 6  Pass  /  fa i l  cri teria  
IEC 60664-1 :2007,  

6 . 1 . 3. 3. 2  
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Clause  Ti tl e  Source  from  
horizontal  /  
group  other 

product safety 
standards  

Source  from  TC  1 3  
type test 

standards:  
IEC  62052-1 1 :  2003  
IEC  62052-21 : 2004  
IEC  62055-31 : 2005  

Remark 

6. 1 0. 4. 4 . 5  

D iel ectri c  tests  i n  ci rcu i ts  
speci fi ed  i n  6 . 7 . 5  – Veri fi cati on  
of cl earances  i n  ci rcu i ts  wi th  
special  overvol tage  val ues  

   

6 . 1 0. 5  

E lectri cal  tests  on  current  
ci rcu i ts  of d i rect  connected  
meters  wi thout  suppl y con trol  
swi tches  (SCSs)  

–   

6 . 1 0. 6  
E lectri cal  tests  on  current  
ci rcu i ts  of d i rect  connected  
meters  wi th  SCSs  

   

6 . 1 0. 6. 1  
Test  sequence  and  sample  
p l an  

 
I EC  62055-31 : 2005,  

Clause  C. 9  
Mod i fi ed  

0  
 

Pre-cond i ti on i ng  
   

6 . 1 0. 6. 3  
Swi tch ing  the  neu tral  by the  
suppl y control  swi tch  

   

6 . 1 0. 6. 4  
Endu rance  /  n umber of 
operati ng  cycles  

 
I EC 62055-31 : 2005,  

Clause  C. 3  
Mod i fi ed  

6 . 1 0. 6. 5  
Surge  vol tage  wi thstand  across  
open  contacts  

 
I EC 62055-31 : 2005,  

Clause  C. 4  
Mod i fi ed  

6 . 1 0. 6. 6  
Veri fi cation  of the  abi l i ty to  
carry the  rated  safe  short-time  
wi thstand  cu rren t  

 
I EC 62055-31 : 2005,  

Clause  C. 6  
Mod i fi ed  

6 . 1 0. 6. 7  
Veri fi cation  of the  abi l i ty to  
carry the  rated  operational  
short-time  wi thstand  cu rrent  

 
I EC 62055-31 : 2005,  

Clause  C. 6  
Mod i fi ed  

6 . 1 0. 6. 8  
Veri fi cation  of the  abi l i ty to  
make  the  rated  short-ci rcu i t  
cu rrent  

 
I EC  62055-31 : 2005,  

Clause  C. 5  
Mod i fi ed  

6 . 1 0. 6. 9  
M in imum  swi tched  current  
(pass  /  fa i l  cri terion  

 
I EC 62055-31 : 2005,  

Clause  C. 7  
Mod i fi ed  

6 . 1 0. 6. 1 0  
Power consumption  (pass  /  fa i l  
cri teri on )  

 
I EC 62055-31 : 2005,  

7 . 3 . 2  
Mod i fi ed  

6 . 1 0. 6. 1 1  
D iel ectri c  test  (pass  /  fa i l  
cri teri on )  

 

I EC 62055-31 : 2005,  
Corr.  1  

Clause  C. 8  

 

6 . 1 0. 7  
E lectri cal  tests  on  l oad  control  
swi tches  

–   

6 . 1 0. 7. 1  
Test  sequence  and  sample  
p l an  

   

6 . 1 0. 7. 2  Pre-cond i ti on i ng    See  0 .  

6 . 1 0. 7. 3  
Endu rance  /  n umber of 
operati ng  cycles  

 
I EC  62052-21 : 2004,  

7 . 4. 3. 2  
 

6 . 1 0. 7. 4  
Veri fi cation  of the  abi l i ty to  
carry the  rated  cond i ti onal  safe  
short-ci rcu i t  cu rren t (Icssw)  

 
I EC  62052-21 : 2004,  

7 . 4 . 4 . 2  
 

6 . 1 0. 7. 5  

Veri fi cation  of the  abi l i ty to  
carry the  rated  cond i ti onal  
operati ona l  short-ci rcu i t  cu rren t 
(Icosw)  

 
I EC  62052-21 : 2004,  

7 . 4. 4. 2  
 

6 . 1 0. 7. 6  
Power consumption  (pass  /  fa i l  
cri teri on )  

 
I EC  62052-21 : 2004,  

7 . 4. 3. 2  
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Clause  Ti tl e  Source  from  
horizontal  /  
group  other 

product safety 
standards  

Source  from  TC  1 3  
type test 

standards:  
IEC  62052-1 1 :  2003  
IEC  62052-21 : 2004  
IEC  62055-31 : 2005  

Remark 

6. 1 0. 7. 7  
D iel ectri c  test  (pass  /  fa i l  
cri teri on )  

 
I EC  62052-21 : 2004,  

7 . 4. 3. 2  
 

7  
Protection  against  mechan ical  
hazards  

   

7 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

7 . 1  
 

Mod i fi ed  for 
meteri ng  

7 . 2  Sharp  edges  
I EC 61 01 0-1 : 201 0,  

7 . 2  
  

7 . 3  
Provis ions  for l i fti ng  and  
carrying  

I EC 61 01 0-1 : 201 0,  
7 . 5  

 
Mod i fi ed  for 
meteri ng  

8  
Res istance  to  mechan ical  
s tresses  

   

8 . 1  Genera l     

8 . 2  Spring  hammer test  
I EC 60068-2-

75: 201 4,  Clause  6  
I EC 62052-1 1 : 2003,  

5. 2 . 2 . 1  
 

9  
Protection  against  spread  of 
fi re  

   

9 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

9 . 1  
I EC 62055-1 1 : 2003,  

5 . 8  
 

9 . 2  
E l im inati ng  or reducing  the  
sources  of i g n i ti on  wi th i n  the  
equ i pment  

I EC 61 01 0-1 : 201 0,  
9 . 2  

 
Mod i fi ed  for 
meteri ng  

9 . 3  
Containment  of fi re  wi th i n  the  
equ i pment,  shou l d  i t  occur 

I EC 61 01 0-1 : 201 0,   
9 . 3  

  

9 . 3. 1  Genera l  
I EC 61 01 0-1 : 201 0,  

9 . 3. 1  
I EC 62055-1 1 : 2003,  

5 . 8  
 

9 . 3. 2  Constructional  requ i rements     

9 . 3. 2 . 1  
Term inal  b l ock,  term inal  cover,  
case  

 
I EC 62052-1 1 : 2003,  

5 . 8  
 

9 . 3. 2 . 2  
Connectors  and  i nsu lati on  
material s  on  wh ich  components  
are  mounted  

I EC 61 01 0-1 : 201 0,  
9 . 3. 2  

  

9 . 4  L im i ted-energy ci rcu i t  
I EC 61 01 0-1 : 201 0,  

9 . 4  
  

0  
 

Overcurrent  protection  

I EC 61 01 0-1 : 201 0,  
9 . 6. 2  

 
Mod i fi ed  for 
meteri ng  

1 0  
Equ ipment temperature  l im i ts  
and  res i stance  to  heat  

   

1 0 . 1  
Surface  temperatu re  l im i ts  for 
protection  agai nst  bu rns  

I EC 61 01 0-1 : 201 0,  
1 0 . 1  

I EC 62052-1 1 : 2003,  
7 . 2  

 

1 0 . 2  
Temperatu re  l im i ts  for 
term inal s  

I EC 60947-1 : 2007,  
Table  2  

  

1 0 . 3  Temperatu res  of i n ternal  parts  
I EC 62477-1 : 201 2,  

4 . 6 . 4 . 1  
  

1 0 . 4  Temperatu re  test  
I EC 62477-1 : 201 2,  

5 . 2 . 3 . 1 0  
I EC 62055-1 1 : 2003,  

7 . 2  
Mod i fi ed  for 
meteri ng  

1 0. 5  Res istance  to  heat     

1 0 . 5. 1  Non -metal l i c  enclosu res  
I EC 61 01 0-1 : 201 0,  

1 0. 5. 2  
  

1 0 . 5. 2  I nsu lati ng  material s  
I EC 61 01 0-1 : 201 0,  

1 0. 5. 3  
I EC 62052-1 1 : 2003,   

5 . 4  
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Clause  Ti tl e  Source  from  
horizontal  /  
group  other 

product safety 
standards  

Source  from  TC  1 3  
type test 

standards:  
IEC  62052-1 1 :  2003  
IEC  62052-21 : 2004  
IEC  62055-31 : 2005  

Remark 

1 1  
Protection  against  penetrati on  
of dust  and  water 

I EC 60529: 1 989  
I EC 62052-1 1 : 2003,  

5. 9. .  
 

1 2  

Protection  against  l i berated  
gases  and  substances  
explosion  and  implosion  – 
Batteries  and  battery charg ing  

I EC 61 01 0-1 : 201 0,  
1 1 . 5,  1 3 . 2 . 2  

I EC 60255-
27: 201 3,  8 . 7 . 2 . 2  

  

1 3  
Components  and  sub-
assembl ies  

   

1 3 . 1  Genera l  
I EC 61 01 0-1 : 201 0,  

1 4. 1  
  

1 3 . 2  
Mai ns  transformers  tested  
ou ts ide  equ ipment  

I EC 61 01 0-1 : 201 0,  
1 4 . 6  

  

1 3 . 3  Pri n ted  wi ri ng  boards  
I EC 61 01 0-1 : 201 0,  

1 4 . 7  
  

1 3 . 4  
Components  bri dg i ng  
i nsu lati on  

I EC 62477-1 : 201 2,  
4 . 4 . 7 . 1 . 7  

  

1 3 . 5  
Ci rcu i ts  or components  used  
as  transient  overvol tage  
l im i ti ng  devices  

I EC 61 01 0-1 : 201 0,  
Clause  K. 4 .  

  

1 4  
Hazards  resu l ti ng  from  
appl i cation  – Reasonabl y 
foreseeable  m isuse  

I EC 61 01 0-1 : 201 0,  
1 6 . 1  

 Mod i fi ed  

1 5  Risk assessment  
I EC 61 01 0-1 : 201 0,  

Clause  1 7  
  

Annex A 

(normative)  
 
Measuri ng  ci rcu i ts  for touch  
cu rren t  

I EC 61 01 0-1 : 201 0,  
Annex A 

  

Annex B  

( i n formative)  
 
Examples  for i nsu lati on  
between  parts  

– –  

Annex C  

( i n formative)  
 
Examples  for d i rect  connected  
meters  equ ipped  wi th  
suppl y control  and  l oad  control  
swi tches  

– –  

Annex D  

(normative)  
 
Test  ci rcu i t  d i agram  for the  test  
of l ong  term  overvol tage  
wi thstand  

– –  

Annex E  

(normative)  
 
Test  ci rcu i t  d i agram  for short  
cu rren t test  on  
the  cu rrent  ci rcu i t  of d i rect  
connected  meters  

– –  

Annex F  
( i n formative)  
 
Examples  for vol tage  tests  

– –  

Annex G  

(normative)  
 
Add i ti onal  a . c.  vol tage  tests  for 
e l ectromechan ical  meters  

– 

I EC 62053-1 1 : 2003,  
7 . 4  

I EC 62053-21 : 2003,  
7 . 4  
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Clause  Ti tl e  Source  from  
horizontal  /  
group  other 

product safety 
standards  

Source  from  TC  1 3  
type test 

standards:  
IEC  62052-1 1 :  2003  
IEC  62052-21 : 2004  
IEC  62055-31 : 2005  

Remark 

Annex H  

(normative)  
 
Test  equ i pment for cabl e  
fl exi on  and  pu l l  test  

I EC 60947-1 : 2007,  
8 . 2 . 4. 3  

  

Annex I  
( i n formative)  
 
Rou ti ne  tests  

I EC 61 01 0-1 : 201 0,  
Annex F  

 
Mod i fi ed  for 
meteri ng  

Annex J  
( i n formative)  
 
Examples  of battery protection  

IEC 60255-27: 201 3,  
Annex F  

  

Annex K 

( i n formative)  
 
Rational e  for speci fyi ng  
overvol tage  category I I I  

   

Annex L  

( i n formative)  
 
Overview of safety aspects  
covered  

  Th i s  Annex 

Annex M  
( i n formative)  
 
I ndex of d efi ned  terms  
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Annex M  
(informative)  

 
Index of defined  terms 

 

accessible  part  3 . 5. 1  

ambient  a i r temperature  3. 3. 5  

auxi l i ary ci rcu i t  3 . 5. 1 1  

auxi l i ary control  swi tch  3. 7. 4  

auxi l i ary device  3 . 5. 1 0  

auxi l i ary suppl y 3 . 5. 9  

base  3. 2 . 3  

basic  i nsu lati on  3 . 6 . 3  

breaking  capaci ty (of a  swi tch i ng  device  or a  fuse)  3 . 7. 9  

breaking  cu rrent  (of a  swi tch i ng  device  or a  fuse)  3 . 7. 8  

case  3 . 2 . 5  

(protecti ve)  cl ass  I  equ ipment  3 . 6 . 7  

(protecti ve)  cl ass  I I  equ ipment  3 . 6 . 8  

cl earance  3 . 6 . 1 5  

cover 3 . 2 . 4  

creepage  d i stance  3 . 6 . 1 6  

cu rren t ci rcu i t  3 . 5. 4  

d i rect  con tact  3 . 5. 1 7  

d i srupti ve  d i scharge  3 . 6 . 1 8  

double  i nsu lati on  3. 6. 5  

( l ocal )  earth  3 . 2 . 1 0  

e l ectri c  i nsu l ation  3 . 6 . 1  

(e l ectri cal l y)  protecti ve  barri er 3 . 2 . 1  

equ i pment 3 . 1 . 1  

extra- l ow-vol tage  

ELV (abbrevi ation)  

3 . 6. 22  

fl ashover 3 . 6 . 20  

functional  i nsu l ation  3 . 6 . 2  

fused  short-ci rcu i t  cu rren t  3 . 7 . 1 3  

hazard  3. 5. 2  

hazardous  l i ve  3 . 5. 3  

i nd i rect  contact  3 . 5. 1 8  

i ndoor meter 3 . 2 . 1 1  

i nsta l l er 3 . 5. 21  

i solation  3. 1 . 4  

l oad  con trol  swi tch  3. 7. 3  

mains  3. 5. 6  

mains-ci rcu i t  3 . 5. 7  

making  capaci ty (of a  swi tch i ng  device  or a  fuse)  3 . 7 . 1 0  

maximum  curren t (I
max

)  3 . 3. 1 0  
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maximum  overl oad  cu rren t (I
ovl

)  3 . 3 . 1 1  

maximum  total  curren t,  I tot  3 . 7 . 5  

meter cabinet  3 . 2 . 1 4  

m icro-envi ronment  3 . 6 . 1 4  

m in imum  swi tched  current  3 . 7 . 1 4  

non -mains-ci rcu i t  3 . 5. 8  

normal  cond i ti on  3 . 5. 1 5  

normal  use  3 . 5. 1 4  

operati ng  range  3 . 3 . 3  

operator 3 . 5. 22  

ou tdoor meter 3 . 2 . 1 2  

overvol tage  category 3 . 5. 26  

packag i ng  3 . 2 . 1 6  

PELV system  3. 6 . 24  

permanentl y connected  equ i pment  3 . 1 . 2  

pol l u ti on  3 . 6 . 9  

pol l u ti on  degree  3 . 6 . 1 0  

pol l u ti on  degree  1  3 . 6 . 1 1  

pol l u ti on  degree  2  3 . 6 . 1 2  

pol l u ti on  degree  3  3 . 6 . 1 3  

prospecti ve  current  (of a  ci rcu i t  wi th  or wi thout  a  swi tch i ng  device)  3 . 7 . 7  

protecti ve  bond ing  3 . 5. 1 3  

protecti ve  conductor term inal  3 . 2 . 8  

protecti ve  impedance  3 . 5. 1 2  

punctu re  3 . 6 . 21  

rated  impu lse  vo l tage  3 . 3 . 8  

rated  maximum  ambien t temperatu re,  ta  3 . 3 . 6  

rated  val ue  3 . 3 . 1  

rated  vol tage  3 . 3 . 4  

rati ng  3 . 3 . 2  

reasonably foreseeable  m isuse  3 . 5. 23  

reference  earth  3 . 2 . 9  

rei n forced  i nsu l ation  3 . 6 . 6  

restri cted  access  area  3 . 2 . 2  

ri sk 3 . 5. 24  

rou ti ne  test  3 . 4 . 2  

SELV system  3. 6 . 23  

service  person  3 . 5. 20  

short-ci rcu i t  curren t  3 . 7 . 6  

short-ci rcu i t  making  capaci ty  3 . 7 . 1 1  

short-time  wi thstand  cu rrent  3 . 7 . 1 2  

s i ng le  fau l t  cond i ti on  3 . 5. 1 6  

sol i d  i nsu l ation  3 . 6 . 1 7  

sparkover 3 . 6 . 1 9  

speci fi ed  match ing  socket  3 . 2 . 1 5  
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supplementary i nsu l ation  3 . 6 . 4  

suppl y con trol  swi tch  3 . 7 . 2  

(mechan ical )  swi tch  3 . 7 . 1  

temporary overvol tage  3. 5. 28  

term inal  3 . 2 . 7  

term inal  cover 3 . 2 . 6  

to l erabl e  ri sk  3 . 5. 25  

tool  3 . 1 . 3  

transien t  overvol tage  3 . 5. 27  

tri p-free  mechan ical  swi tch i ng  device  3. 7. 1 5  

type  test  3 . 4 . 1  

user 3 . 5. 1 9  

u ti l i zation  category 3 . 3 . 9  

ven ti l ated ,  ad j  3 . 2 . 1 3  

vol tage  ci rcu i t  3 . 5. 5  

worki ng  vol tage  3 . 3 . 7  
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I EC 62054-1 1 : 2004,  Electricity metering (a. c. )  – Tariff and load control – Part 11 : Particular 
requirements for electronic ripple  control receivers  

I EC 62054-21 : 2004,  Electricity metering (a. c. )  – Tariff and load control – Part 21 : Particular 
requirements for time switches 

IEC 62055-31 :2005,  Electricity metering – Payment systems – Part 31 : Particular 
requirements – Static payment meters for active energy (classes 1  and 2)  

I EC 62058-1 1 : 2008,  Electricity metering equipment (AC)  – Acceptance inspection – Part 11 :  
General acceptance inspection  methods  

I EC  62058-21 :2008,  Electricity metering equipment (AC)  – Acceptance inspection – Part 21 :  
Particular requirements for electromechanical meters for active energy (classes 0, 5,  1  and 2)  

I EC  62058-31 : 2008,  Electricity metering equipment (AC)  – Acceptance inspection – Part 31 :  
Particular requirements for static meters for active energy (classes 0, 2 S,  0, 5 S,  1  and 2)  

I EC 62477-1 : 201 2,  Safety requirements for power electronic converter systems and 
equipment – Part 1 :  General  

I SO  780,  Packaging – Pictorial marking for handling of goods  

I SO  701 0,  Graphical symbols – Safety colours and safety signs – Registered safety signs  
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I EC 62052-31 :201 5  © I EC 201 5  – 1 87  – 

EN  563,  Safety of machinery.  Temperatures of touchable surfaces.  Ergonomics data to  
establish temperature limit values for hot surfaces  

CENELEC Gu ide  29,  Temperatures of hot surfaces likely to be touched.  Guidance document 
for Technical Committees and manufacturers  

D I N  46228-1 : 1 992-08,  Aderendhülsen; Rohrform ohne Kunststoffhülse (English: Tubular end-
sleeves without plastic sleeve)  

ASTM  B258  – 02,  Standard Specification for Standard Nominal Diameters and Cross-
Sectional Areas of AWG Sizes of Solid Round Wires Used as Electrical Conductors  

UL  1 439,  Standard for Safety Tests for Sharpness of Edges on Equipment  

UL  2556,  Wire and Cable Test Methods 
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