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PREFACE 

This  Standard was  prepared by the Standards  Australia Committee EL-01 1 ,  Electricity Metering 

Equipment.  

The obj ective of this  Standard is  to  communicate  to  users,  and also  provide manufacturers,  with the  

product safety and associated type test requirements  for electricity metering equipment intended for 

use  in Australia.  

Recent policy and regulatory changes underway in Australia’ s  National  Electricity Market (NEM) are  

intended to  encourage the accelerated roll-out of advanced metering,  replacing the predominantly 

electromechanical metering fleet presently installed.  The introduction of this  Standard anticipates  this  

large,  impending change-over of metering equipment.  

The Council  of Australian Governments  (COAG) Energy Council  directed reforms that resulted in the  

Australian Energy Market Commission (AEMC) establishing new National  Electricity Rules.  These  

Rules  mandate  advanced meters  for new,  upgraded and replacement metering installations  from 

December 201 7.  Advanced meters  contain new electrical components,  such as  disconnect/reconnect 

supply control switches,  interfaces  to  communications  equipment and advanced electronic  circuitry,  

all  of which are required to  operate in an exposed electrical  environment,  resulting in safety 

implications.  IEC 62052-31  was  developed with advanced metering in mind and with the  obj ective of 

more comprehensively addressing the  safety issues  associated with such advanced metering.  

This  Standard is  an adoption with national modifications  and has  been reproduced from  

IEC 62052-31 : 201 5  (ED.1 .0),  Electricity metering equipment (AC)—General requirements,  tests  and 

test conditions,  Part 3 1 :  Product safety requirements and tests.  

This  Standard has  been varied and appended from the IEC Standard to  take account of Australian 

conditions.  The Australian variations  to  the IEC source text are listed in Appendix ZZ.  

This  Standard is  structured as  follows:  

(a)  Preface.  

(b)  IEC 62052-31 :201 5 ,  (ED.1 .0)  (unedited from the Contents  page to  the  final  clause of the  source 

document).  

(c)  Appendix ZZ,  Variations  to  IEC 62052-31 :201 5  (ED.1 .0)  for application in Australia,  

addressing the issues  of— 

(i)  environmental  conditions,  including higher temperatures  and protection from weather;  

(ii)  electrical  insulation requirements  for safety of self-contained metering equipment;  

(iii)  durability and safety of smaller conductors  in large terminals;  

(iv)  safe overload performance compatible with the  fault levels  and associated protective 

devices  applicable  to  the public  electricity distribution network in Australia;  and 

(v)  durability and safety within an environment of high lightning risk and prevalence of open 

conductors  in the Australian electricity distribution network.  

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

(A)  In the source text ‘ this  part of IEC 62052’  should read ‘ this  Australian Standard’ .  

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

Australian or Australian/New Zealand Standards  that are  identical adoptions  of international  

normative references  may be  used interchangeably.  Refer to  the online catalogue for information on 

specific  standards.  
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The terms ‘ normative’  and ‘ informative’  have been used in this  Standard to  define the  application of 

the annex to  which they apply.  A normative annex is  an integral part of a Standard,  whereas  an 

informative annex is  for information and guidance only.  

This  Standard signals  the beginning of a programme of adoptions of IEC 62052 and IEC 62053  series  

Standards  on electricity metering equipment.  Existing adoptions will  be  updated and a new Part 

(AS  62053 .24)  in the series  will  be  added as  follows:  

AS  62052.1 1  (General).  Modified adoption of IEC 62052-1 1 :201 6 (ED.1 .1 ).  

AS  62052.21  (Tariff and load control).  Modified adoption of IEC 62052-21 :201 6 (ED.1 .1 ).  

AS  62053 .21  (Class  1 /2  kWh).  Modified adoption of IEC 62053 -21 :201 6  (ED.1 .1 ).  

AS  62053 .22  (Class  0.2/0.5  kWh).  Modified adoption of IEC 62053 -22:201 6 (ED.1 . 1 ).  

AS  62053 .23  (Class  2/3  kvarh).  Modified adoption of IEC 62053 -23 :201 6  (ED.1 . 1 ).  

AS  62053 .24  (Class  1 .0/0.5  kvarh).  Modified adoption of IEC 62053 -24:201 6  (ED.1 . 1 ).  

Attention is  also  drawn to  the significant change posed by the implementation the National Electricity 

Rules  in Australia,  commencing December 201 7,  which obliges  the  use of direct connected metering 

equipped with supply control  switches.  During the  transition to  the  full  suite  of AS  62052  and 

AS  62053  Standards  above,  conformance is  required to  the following parts  of Clause 6.9.8 .4  

(including Table 22)  as  modified by Appendix ZZ:  

1  UC3  fault current performance with conformance determined by test sequence,  as  detailed in 

Clause 6. 1 0.6. 1 ,  Test sequence and sample plan,  (including Table  26)  referencing only SCS  

samples  2,  3  and 4.  

2  Table  22,  Footnote  f which references  Requirement 1 0  and requires  that ‘ For direct connected 

metering equipment intended for use at the interface with the Australian public  electricity 

distribution network,  Iovl  shall  be  1 28  A’ ,  with limited conformance determined only as  per 

clauses— 

(i)  1 0. 1 ,  Surface temperature limits  for protection against burns;  and 

(ii)  1 0.2,  Temperature limits  for terminals.  

This  transition commences  with the  publication of this  Standard and ends  with the  withdrawal of the  

following Standards:  

AS  62052.1 1—2005  

AS  62052.21—2006 

AS  62053 .21—2005  

AS  62053 .22—2005  

AS  62053 .23—2006 
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F ORE WORD  

1 )  Th e  I n te rn a ti on a l  E l e ctrote ch n i ca l  Co m m i s s i on  ( I E C )  i s  a  worl d wi d e  o rg a n i za ti o n  for s ta n d a rd i z a ti on  co m p ri s i n g  
a l l  n a ti o n a l  e l e ctrote ch n i ca l  co m m i tte e s  ( I E C  N a ti o n a l  C o m m i tte e s ) .  Th e  o b j e ct  o f I E C  i s  to  p ro m o te  
i n te rn a ti on a l  co -o p e ra ti o n  o n  a l l  q u e s ti on s  co n ce rn i n g  s ta n d a rd i za ti o n  i n  th e  e l e ctri ca l  a n d  e l e ctro n i c fi e l d s .  T o  
th i s  e n d  a n d  i n  a d d i ti o n  to  o th e r a cti vi ti e s ,  I E C  p u b l i s h e s  I n te rn a ti o n a l  S ta n d a rd s ,  T e ch n i ca l  S p e ci fi ca ti o n s ,  
Te ch n i ca l  Re p o rts ,  P u b l i cl y Ava i l a b l e  S p e ci fi ca ti o n s  ( P AS )  a n d  G u i d e s  ( h e re a fte r re fe rre d  to  a s  “ I E C  
P u b l i ca ti o n (s ) ” ) .  Th e i r p re p a ra ti o n  i s  e n tru s te d  to  te ch n i ca l  co m m i tte e s ;  a n y I E C  N a ti o n a l  C o m m i tte e  i n te re s te d  
i n  th e  s u b j e ct  d e a l t  wi th  m a y p a rti ci p a te  i n  th i s  p re p a ra to ry wo rk.  I n te rn a ti o n a l ,  g o ve rn m e n ta l  a n d  n on -
g ove rn m e n ta l  o rg a n i za ti o n s  l i a i s i n g  wi th  th e  I E C  a l s o  p a rti ci p a te  i n  th i s  p re p a ra ti o n .  I E C  col l a b ora te s  cl o s e l y 
wi th  th e  I n te rn a ti o n a l  O rg a n i za ti o n  fo r S ta n d a rd i za ti o n  ( I S O )  i n  a cco rd a n ce  wi th  con d i t i o n s  d e te rm i n e d  b y 
a g re e m e n t b e twe e n  th e  two  o rg a n i za ti on s .  

2 )  Th e  fo rm a l  d e ci s i o n s  o r a g re e m e n ts  of I E C  on  te ch n i ca l  m a tte rs  e xp re s s ,  a s  n e a rl y  a s  p o s s i b l e ,  a n  i n te rn a ti o n a l  
con s e n s u s  o f o p i n i o n  o n  th e  re l e va n t  s u b j e cts  s i n ce  e a ch  te ch n i ca l  com m i tte e  h a s  re p re s e n ta ti o n  fro m  a l l  
i n te re s te d  I E C  N a ti o n a l  C om m i tte e s .   

3 )  I E C  P u b l i c a ti o n s  h a ve  th e  fo rm  o f re co m m e n d a ti on s  fo r i n te rn a ti o n a l  u s e  a n d  a re  a cce p te d  b y  I E C  N a ti o n a l  
C o m m i tte e s  i n  th a t  s e n s e .  W h i l e  a l l  re a s o n a b l e  e ffo rts  a re  m a d e  to  e n s u re  th a t  th e  te ch n i ca l  co n te n t  of I E C  
P u b l i ca ti o n s  i s  a ccu ra te ,  I E C  ca n n ot  b e  h e l d  re s p on s i b l e  for th e  wa y i n  wh i ch  th e y a re  u s e d  o r fo r a n y 
m i s i n te rp re ta ti o n  b y a n y e n d  u s e r.  

4 )  I n  ord e r to  p rom o te  i n te rn a ti o n a l  u n i fo rm i ty,  I E C  N a ti o n a l  C om m i tte e s  u n d e rta ke  to  a p p l y I E C P u b l i ca ti o n s  
tra n s p a re n tl y to  th e  m a xi m u m  e xte n t  p os s i b l e  i n  th e i r n a ti on a l  a n d  re g i on a l  p u b l i ca ti o n s .  An y d i ve rg e n c e  
b e twe e n  a n y I E C  P u b l i ca ti o n  a n d  th e  co rre s p o n d i n g  n a ti o n a l  or re g i o n a l  p u b l i ca ti on  s h a l l  b e  cl e a rl y i n d i ca te d  i n  
th e  l a tte r.  

5 )  I E C  i ts e l f d oe s  n o t  p ro vi d e  a n y a tte s ta ti o n  of co n fo rm i ty.  I n d e p e n d e n t  ce rti fi ca ti o n  b o d i e s  p rovi d e  co n fo rm i ty 
a s s e s s m e n t  s e rvi ce s  a n d ,  i n  s o m e  a re a s ,  a cce s s  to  I E C m arks  o f con fo rm i ty.  I E C i s  n o t  re s p on s i b l e  fo r a n y 
s e rvi ce s  ca rri e d  o u t  b y i n d e p e n d e n t ce rti fi ca ti o n  b o d i e s .  

6 )  Al l  u s e rs  s h ou l d  e n s u re  th a t  th e y h a ve  th e  l a te s t  e d i ti on  of th i s  p u b l i ca ti on .  

7 )  N o  l i a b i l i ty s h a l l  a tta ch  to  I E C  or i ts  d i re cto rs ,  e m p l oye e s ,  s e rva n ts  o r a g e n ts  i n cl u d i n g  i n d i vi d u a l  e xp e rts  a n d  
m em b e rs  of i ts  te ch n i ca l  com m i tte e s  a n d  I E C  N a ti on a l  C o m m i tte e s  fo r a n y p e rs o n a l  i n j u ry,  p ro p e rty  d a m a g e  o r 
oth e r d a m a g e  of a n y n a tu re  wh a ts o e ve r,  wh e th e r d i re ct  o r i n d i re ct,  or for cos ts  ( i n cl u d i n g  l e g a l  fe e s )  a n d  
e xp e n s e s  a ri s i n g  o u t  of th e  p u b l i ca ti o n ,  u s e  of,  o r re l i a n ce  u p o n ,  th i s  I E C  P u b l i ca ti o n  o r a n y o th e r I E C  
P u b l i ca ti o n s .   

8 )  Atte n ti o n  i s  d ra wn  to  th e  N o rm a ti ve  re fe re n ce s  ci te d  i n  th i s  p u b l i ca ti o n .  U s e  o f th e  re fe re n ce d  p u b l i ca ti o n s  i s  
i n d i s p e n s a b l e  fo r th e  co rre ct a p p l i ca ti on  o f th i s  p u b l i c a ti on .  

9 )  Atte n ti o n  i s  d ra wn  to  th e  p os s i b i l i ty th a t  s o m e  of th e  e l e m e n ts  of th i s  I E C  P u b l i ca ti o n  m a y b e  th e  s u b j e ct  of 
p a te n t ri g h ts .  I E C  s h a l l  n ot  b e  h e l d  re s p o n s i b l e  fo r i d e n ti fyi n g  a n y o r a l l  s u ch  p a te n t ri g h ts .  

I n tern a ti on a l  S ta n d a rd  I E C  6 2 0 52 - 3 1  h as  b e e n  p rep are d  b y I E C  tech n i ca l  com m i tte e  1 3 :  
E l ectri cal  e n erg y m eas u rem e n t a n d  co n tro l .  

Th e  text of th i s  s ta n d a rd  i s  b a s e d  o n  th e  fo l l o wi n g  d ocu m en ts :  

F D I S  Re p o rt  o n  voti n g  

1 3 /1 6 3 9 /F D I S  1 3 /1 6 4 5 /RVD  

 
F u l l  i n fo rm a ti o n  o n  th e  voti n g  for th e  ap pro va l  of th i s  s ta n d ard  ca n  b e  fo u n d  i n  th e  re port on  
voti n g  i n d i cated  i n  th e  a b o ve  ta b l e .  

Th i s  p u b l i ca ti on  h as  b e e n  d rafte d  i n  accord a n ce wi th  th e  I S O /I E C  D i re cti ves ,  P art 2 .  
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A l i s t  of a l l  p arts  of I E C  6 2 0 52  s eri es ,  u n d e r th e  g e n era l  ti tl e  Electricity metering equipment 
(AC)  – General requirements,  tests and test conditions ,  ca n  b e  fou n d  on  th e  I E C  webs i te .  

I n  th i s  s ta n d ard ,  th e  fol l o wi n g  pri n t typ es  are  u s e d :  

•  re q u i rem en ts  an d  d efi n i ti on s :  i n  rom a n  typ e ;  

•  N O TE S :  i n  s m a l l e r rom a n  typ e ;  

•  conformity and tests: in  italic type.  

Th e com m i tte e  h as  d eci d e d  th a t th e  con ten ts  of th i s  p u b l i ca ti o n  wi l l  rem ai n  u n ch a n g e d  u n ti l  
th e  s ta b i l i ty d a te  i n d i ca ted  o n  th e  I E C web s i te  u n d er " h ttp : //webs tore . i ec. ch "  i n  th e  d ata  
re l a te d  to  th e  s p eci fi c  p u b l i ca ti o n .  At  th i s  d ate ,  th e  p u b l i cati on  wi l l  b e   

•  reco n fi rm ed ,  

•  wi th d ra wn ,  

•  rep l aced  b y a  re vi s e d  e d i ti o n ,  or 

•  a m en d e d .  

A b i l i n g u a l  vers i o n  of th i s  p u bl i cati o n  m a y b e  i s s u e d  a t  a  l ater d ate.  

 

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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I N TRO D U CTI O N  

N O TE  1  Th e  fo l l o wi n g  te xt  i s  b a s e d  on  I E C  G u i d e  1 0 4 ,  I S O /I E C G u i d e  5 1  a n d  I E C  6 0 2 5 5 -2 7 : 2 0 1 3 .  

Th e I E C  a d d res s es  s a fety as pects  b y es ta b l i s h i n g  basic,  group  a n d  product  s afety 

pu b l i ca ti o n s .  

A basic safety publication  co vers  a  s pe ci fi c s afe ty- re l ate d  m a tter,  a pp l i cab l e  to  m an y 
e l ectro tech n i ca l  pro d u cts .  I t  i s  p ri m ari l y i n ten d ed  for u s e  b y tech n i ca l  com m i tte es  i n  th e  
pre p ara ti on  of s ta n d ard s  i n  accord an ce wi th  th e  p ri n ci p l es  l ai d  d o wn  i n  I E C  G u i d e  1 0 4  a n d  
I S O /I E C  G u i d e  5 1 .  I t  i s  n o t i n te n d e d  for u s e  b y m an u factu rers  or certi fi cati on  bo d i e s .  O n e  of 
th e  res p o n s i b i l i ti es  of a  tech n i ca l  com m i ttee  i s ,  wh e re ver a p p l i cab l e ,  to  m ake u s e  of b as i c 
s a fety p u b l i ca ti o n s  i n  th e  pre p arati on  of i ts  pu b l i cati on s .  Th e  re q u i rem en ts ,  tes t m eth od s  or 
tes t con d i ti o n s  of b as i c s afety p u b l i ca ti o n s  wi l l  n o t a pp l y u n l es s  s p eci fi ca l l y referred  to  or 
i n cl u d e d  i n  th e  re l e va n t p u b l i cati on s .  

A group safety publication co vers  a l l  s a fety a s p ects  of a  s p eci fi c g ro u p of p ro d u cts  wi th i n  th e  
s cop e of two o r m ore  p rod u ct TCs .  G ro u p s afety p u b l i ca ti o n s  are  p ri m a ri l y i n te n d e d  to  b e  
s ta n d -a l o n e  prod u ct s afe ty p u b l i cati on s ,  bu t m a y a l s o  be  u s ed  b y TC s  a s  s ou rce  m ateri a l  i n  
th e  prep a rati o n  of th ei r p u b l i cati on s .  

A  product safety publication co vers  a l l  s afe ty a s p ects  of on e  or m ore  p rod u cts  wi th i n  th e  
s cop e  of a  s i n g l e  p ro d u ct TC.  

E xi s ti n g  pro d u ct  s tan d ard s  es ta bl i s h ed  b y T C  1 3  i n cl u d e  a  ran g e  of s afety re q u i rem e n ts ,  tes t  
m eth o d s  a n d  te s t con d i ti on s .  H o we ve r,  an  i m po rta n t re q u i re m en t of I E C G u i d e  1 0 4 : 2 0 1 0 ,  
5. 2 . 3  h as  n ot  b e en  m e t s o  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  a d d i ti o n ,  s om e i m po rta n t  as p e cts  of p rod u ct  s afe ty,  s u ch  as  s afe ty u n d e r s i n g l e  fau l t  

con d i ti o n s ,  h a ve  n o t b ee n  co vere d  s o  far.  

Th e  obj ecti ves  of th e  d e ve l o pm en t of th i s  I n te rn ati on a l  S ta n d ard  a re  th e  fo l l o wi n g :  

•  to  s p eci fi ca l l y refere n ce an d  i n cl u d e  re l e van t re q u i rem e n ts ,  tes t m eth od s  o r tes t co n d i ti on s  
of re l e van t b a s i c s a fety p u b l i cati on s  s o  th at  th e y b e com e a pp l i ca b l e;  

•  to  s p eci fi ca l l y refere n ce an d  i n cl u d e  – wh ere  ap pro pri ate,  i n  a  m od i fi e d  form  – rel e van t  
re q u i rem en ts ,  tes t m eth o d s  or tes t  co n d i ti o n s  of re l e va n t g ro u p s afe ty pu b l i cati on s ;  

•  to  co n s i d e r th e  l ates t d e ve l op m en ts  i n  th e  te ch n o l o g y u s e d  for th e  d es i g n  a n d  
m an u factu re  of eq u i pm en t for e l e ctri ca l  e n e rg y m e as u rem en t  a n d  co n tro l ;  

•  to  rem ove a n y am b i g u i ty res u l ti n g  from  th e  l a ck of a  com p reh e n s i ve  pro d u ct s a fe ty 
s ta n d ard  for prod u cts  i n  th e  S co p e  of TC  1 3 ;  

•  to  ach i e ve  a  u n i fo rm  appro ach  to  prod u ct s a fety th ro u g h o u t th e  i n tern a ti o n a l  m eteri n g  
i n d u s try.  

Th i s  product safety standard i s  b as e d  o n ,  a m on g  o th ers ,  th e  fo l l o wi n g :  

•  th e  basic safety standard  I E C  6 0 6 6 4 - 1 : 2 0 0 7 ,  es ta b l i s h ed  b y TC  1 0 9 ;  

•  s ta n d a rd s  from  th e  I E C  6 0 3 6 4  s e ri es  re l ate d  to  el ectri ca l  i n s ta l l ati o n s  of b u i l d i n g s ,  
e s ta bl i s h e d  b y T C  6 4 ;  

•  th e  group safety standard I E C  6 1 0 1 0 - 1 : 2 0 1 0  es ta b l i s h ed  b y TC  6 6 ;  
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•  th e  group safety standard I E C  6 2 4 7 7 - 1 : 2 0 1 2  es ta b l i s h ed  b y TC  2 2 ;  

•  I EC 60255-27: 2 0 1 3 ,  a  product safety standard  for m ea s u ri n g  re l a ys  a n d  pro tecti on  
eq u i pm en t,  e s tab l i s h e d  b y T C  9 5 .  Th es e  p rod u cts  are  s i m i l ar i n  th e i r d es i g n  a n d  to  s om e 
exte n t  i n  th e i r u s e  i n  e q u i pm en t for e l ectri ca l  e n erg y m eas u rem e n t  an d  co n tro l ,   

To  faci l i ta te  th e  u s e  of th i s  s ta n d ard ,  an  i n te g ra l  te xt h as  b ee n  prep a red ,  wi th  ap propri a te  5 3 9  
re feren ces  to  s o u rce  d ocu m en ts .  

Th i s  s ta n d a rd  can ce l s  a n d  re p l aces  th e  s a fe ty req u i rem en ts  s p e ci fi ed  i n  e arl i er s ta n d a rd s  
e s ta bl i s h ed  b y I E C  TC  1 3 .  S e e  a l s o  An n e x L  ( I n fo rm ati ve).  

N O TE  2  W h e n  th i s  s ta n d a rd  i s  p u b l i s h e d ,  a n  a m e n d m e n t to  th e  re l e va n t s ta n d a rd s  a ffe c te d  b y th i s  s ta n d a rd  i n  
I E C 6 2 0 5 2 ,  I E C  6 2 0 5 3  a n d  I E C  6 2 0 5 4  wi l l  b e  p u b l i s h e d ,  to  i n d i ca te  wh i ch  p a rts  o f th os e  s ta n d a rd s  a re  re p l a ce d  /  
ca n ce l l e d  b y th i s  s ta n d a rd .  

B e i n g  a  prod u ct s afe ty s ta n d a rd ,  th i s  s ta n d ard  takes  pre ce d en ce o ver th e  g rou p s afe ty 
s ta n d a rd s  I E C  6 1 0 1 0 - 1 : 2 0 1 0  a n d  I E C  6 2 4 7 7 - 1 : 2 0 1 2 .  
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1  Scope and  object  

1 . 1  Scope  

Th i s  p art  of I E C  6 2 0 5 2  s peci fi es  pro d u ct s afe ty re q u i rem en ts  for e q u i p m e n t for e l ectri ca l  
en erg y m eas u rem en t an d  co n tro l .  

N O TE  1  F o r oth e r re q u i re m e n ts ,  s e e  th e  re l e va n t  s ta n d a rd s .  

Th i s  I n tern a ti o n a l  S tan d ard  a pp l i e s  to  n e wl y m a n u factu re d  m ete ri n g  e q u i pm e n t d es i g n e d  to  
m ea s u re  a n d  co n tro l  e l ectri ca l  en e rg y o n  50  H z or 6 0  H z n e tworks  wi th  a  vo l tag e  u p  to  6 0 0  V,  
wh e re  al l  fu n cti o n a l  e l e m e n ts ,  i n cl u d i n g  a d d - o n  m od u l es  a re  e n cl os e d  i n  or form  a  s i n g l e  
cas e .  

N O TE  2  Th e  vo l ta g e  m e n ti o n e d  a b o ve  i s  th e  vol ta g e  l i n e -to - n e u tra l  d e ri ve d  from  n o m i n a l  vo l ta g e s .  S e e  Ta b l e  7 .  

Th i s  I n tern a ti o n a l  S ta n d a rd  a l s o  a pp l i es  to  m ete ri n g  eq u i pm e n t con tai n i n g  s u p p l y a n d  l o a d  
con trol  s wi tch es ,  b u t o n l y th os e  wh i ch  a re  e l ectro m ech an i ca l  i n  o pe ra ti o n .  

N O TE  3  F or com p o n e n ts  a n d  s u b -a s s e m b l i e s ,  s e e  C l a u s e  1 3 .  

W h en  s u ch  eq u i pm en t i s  d es i g n ed  to  be  i n s ta l l ed  i n  a  s p eci fi ed  m atch i n g  s ocke t,  th e n  th e  
req u i re m en ts  ap p l y to,  an d  th e  te s ts  s h a l l  b e  perform e d  o n ,  eq u i pm e n t i n s ta l l e d  i n  i ts  
s peci fi e d  m atch i n g  s ocket.  H o we ver,  re q u i rem en ts  for s ockets  a n d  i n s erti n g  /  rem ovi n g  th e  
m eters  from  th e  s ocket a re  o u ts i d e  th e  s co pe  of th i s  s tan d ard .  

Th i s  I n tern a ti o n a l  S ta n d a rd  i s  a l s o  a pp l i cab l e  to  a u xi l i ary i n pu t a n d  ou tp u t ci rcu i ts .  

N O TE  4  E xa m p l e s  a re  i m p u l s e  i n p u ts  a n d  ou tp u ts ,  con tro l  i n p u ts  a n d  o u tp u ts ,  ci rcu i ts  for m e te r d a ta  e xch a n g e .  

I n  th i s  s ta n d ard  d i s ti n cti o n  i s  m ad e  b e twe en :  

•  e l ectrom ech a n i ca l  m ete rs ,  s ta ti c  m ete rs  a n d  e q u i pm en t for tari ff an d  l o a d  con trol ;  

•  d i re ct co n n ecte d ,  cu rre n t tra n s form er o pera te d ,  vo l tag e  an d  cu rre n t tra n s form er op erate d  
m eters ;  

•  pro tecti ve  cl a s s  I  an d  p ro tecti ve  cl as s  I I  e q u i pm en t;  

•  wa l l  or ca b i n e t m ou n te d ,  rack m ou n te d  a n d  pa n e l  m ou n te d  e q u i pm en t;  

•  eq u i p m en t i n te n d e d  for i n d o or u s e  a n d  o u td o or u s e.  

E q u i pm en t u s e d  i n  co n j u n cti on  wi th  e q u i pm e n t fo r e l ectri ca l  en e rg y m e as u rem en t a n d  co n tro l  
m a y n e e d  to  com p l y wi th  ad d i ti o n a l  s afe ty re q u i re m en ts .  S e e  a l s o  Cl a u s e  1 3 .  

N O TE  5  E xa m p l e s  a re  te l e co m m u n i ca ti on  m od e m s  a n d  cu s tom e r i n fo rm a ti o n  u n i ts .  

Th i s  I n tern a ti o n a l  S ta n d a rd  d oe s  n o t a p p l y to:  

•  e q u i pm en t wh ere  th e  vo l tag e  l i n e -to- n e u tra l  d e ri ve d  from  n om i n a l  vo l ta g es  exce e d s  6 0 0  V;  

•  portab l e  m e ters ;  

N O TE  6  P orta b l e  m e te rs  a re  m e te rs  th a t  a re  n ot  p e rm a n e n tl y con n e cte d .  
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•  l ab ora tory a n d  m ob i l e  m eter tes t  eq u i p m e n t;  

•  referen ce  s tan d ard  m ete rs .  

Th e s afety re q u i rem en ts  of th i s  s ta n d ard  are  b as e d  o n  th e  fol l o wi n g  as s u m pti on s :  

•  m eteri n g  e q u i pm en t h as  be e n  i n s ta l l e d  correctl y;  

•  m eteri n g  e q u i pm e n t i s  u s ed  g e n era l l y b y u n s ki l l e d  p e rs o n s ,  i n cl u d i n g  m ete r re ad ers  a n d  
con s u m ers  of e l ectri ca l  en erg y.  I n  m an y ca s e s ,  i t  i s  i n s ta l l ed  i n  a  wa y th at i t  i s  fre e l y 
acces s i b l e .  I ts  te rm i n al  co vers  ca n n ot be  rem ove d  a n d  i ts  cas e  ca n n ot b e  op en e d  wi th ou t 
rem ovi n g  s ea l s  a n d  u s i n g  a  too l ;  

•  d u ri n g  n orm a l  u s e  a l l  te rm i n a l  co vers ,  co vers  a n d  b arri e rs  pro vi d i n g  p rotecti o n  ag a i n s t 
acces s i n g  h a za rd ou s  l i ve  p arts  are  i n  p l a ce;  

•  for i n s ta l l a ti o n ,  co n fi g u rati on ,  m ai n te n a n ce an d  re p a i r i t  m a y b e  n ece s s ary to  rem ove 
term i n a l  co ver(s ),  ( a  pa rt  of)  th e  cas e  or b arri e rs  s o  th at h a za rd ou s  l i ve  pa rts  m a y b ecom e 
acces s i b l e .  S u ch  a cti vi ti es  are  p e rform e d  b y s ki l l e d  p ers on n e l ,  wh o  h a ve  b ee n  s u i ta b l y 
tra i n e d  to  b e  a wa re  of worki n g  proced u res  n eces s ary to  en s u re  s afe ty.  Th erefore ,  s afe ty 
re q u i re m en ts  co ve ri n g  th e s e  con d i ti on s  are  ou t of th e  S co p e  of th i s  s ta n d ard .  

1 .2  Object  

1 . 2. 1  Aspects  included  in  scope  

N O TE  1  S u b cl a u s e  1 . 2  i s  b a s e d  o n  I E C  6 1 0 1 0 -1 : 2 0 1 0 ,  1 . 2 .  

Th e p u rp os e  of th e  re q u i re m en ts  of th i s  s ta n d ard  i s  to  e n s u re  th a t h a za rd s  to  th e  u s er an d  th e  
s u rrou n d i n g  area  a re  red u ce d  to  a  tol e ra b l e  l e ve l .  

Re q u i rem en ts  for p ro tecti on  a g a i n s t pa rti c u l ar typ e s  of h a za rd  are  g i ve n  i n  Cl a u s es  6  to  1 2  as  
fol l o ws :  

a)  e l e ctri ca l  s h ock or b u rn  ( s e e  C l a u s e  6 );  

b)  m ech an i ca l  h a zard s  a n d  s tre s s es  (s e e  C l a u s es  7  an d  8 ) ;  

c)  s pre a d  of fi re  from  th e  e q u i pm e n t (s e e  C l a u s e  9 );  

d )  exces s i ve  te m pe ra tu re  (s ee  C l a u s e  1 0 ) ;  

e)  pe n etrati o n  of d u s t a n d  water (s e e  C l a u s e  1 1 );  

f)  l i b erate d  g as e s ,  expl os i o n  a n d  i m pl os i o n  ( s e e  C l a u s e  1 2 ) .  

Re q u i rem e n ts  fo r com po n e n ts  an d  s u b - as s em b l i e s  a re  s p eci fi e d  i n  C l a u s e  1 3 .  

Re q u i rem e n ts  for prote cti on  ag a i n s t h a za rd s  ari s i n g  from  reas o n a b l y fores ee a b l e  m i s u s e  are  
s peci fi e d  i n  C l a u s e  1 4 .  

Ri s k as s es s m e n t for h a zard s  o r en vi ro n m en ts  n ot fu l l y co vered  ab o ve i s  s p e ci fi e d  i n   
Cl a u s e  1 5 .  

N O TE  2  Atte n ti o n  i s  d ra wn  to  th e  e xi s te n c e  o f a d d i ti o n a l  re q u i re m e n ts  s p e ci fi e d  b y n a ti o n a l  a u th o ri ti e s  
re s p o n s i b l e  for h e a l th  a n d  s a fe ty.  

1 .2.2  Aspects  excluded  from  scope  

Th i s  s ta n d a rd  d o e s  n ot  co ver:  

a)  perform an ce,  re l i ab i l i ty o r o th er pro pe rti es  of th e  eq u i pm en t n o t re l a te d  to  s afety;  

b)  E M C  re q u i rem e n ts ,  wh i ch  are  co ve re d  b y th e  re l e van t typ e  tes ti n g  s ta n d ard s ;  

N O TE  1  F o r E M C  re q u i re m e n ts  a n d  te s t  m e th o d s ,  s e e  I E C  6 2 0 5 2 -1 1 : 2 0 0 3 ,  I E C  6 2 0 5 2 -2 1 : 2 0 0 4  a n d  
I E C 6 2 0 5 5 -3 1 : 2 0 0 5  

c)  pro tecti ve  m eas u res  for exp l os i ve  atm os p h ere s  ( s ee  I E C  6 0 0 7 9 -0 );  
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d )  fu n cti o n a l  s a fe ty re q u i re m en ts ;  

e)  e ffecti ve n es s  of tra n s port  p ackag i n g ;  

f)  s afe ty req u i re m en ts  of i n s ta l l ati on s .  

N O TE  2  Th e  l a tte r i s  g e n e ra l l y s u b j e ct  to  n a ti o n a l  re g u l a ti o n .  

1 .3  Verification  

N O TE  Th i s  s u b cl a u s e  re p ro d u ce s  I E C  6 1 0 1 0 -1 : 2 0 1 0 ,  1 . 3 .  

Th i s  s ta n d a rd  a l s o  s p eci fi es  m eth o d s  of veri fyi n g  th at th e  e q u i pm e n t m ee ts  th e  re q u i re m en ts  
of th i s  s ta n d ard ,  th ro u g h  i n s p ecti o n ,  typ e  tes ts ,  ri s k as s es s m en t a n d  rou ti n e  tes ts .  S e e  
Cl a u s es  4 ,  1 5  a n d  An n ex I  res p ecti ve l y.  

1 .4  Envi ronmental  cond i tions  

1 .4. 1  Normal  environmental  conditions  

N O TE  1  S u b cl a u s e  1 . 4  i s  b a s e d  o n  I E C  6 1 0 1 0 -1 : 2 0 1 0 ,  1 . 4 .  

Th i s  s ta n d ard  ap p l i es  to  m e teri n g  eq u i pm e n t d es i g n e d  to  be  s afe  at  l e a s t u n d er th e  fo l l o wi n g  
con d i ti o n s :  

a)  i n d o or u s e;  

b)  a l ti tu d e  u p  to  2  0 0 0  m ;  

c)  cl i m ati c  con d i ti on s  accord i n g  to  3 K5,  b u t wi th  l o w a i r te m peratu re  - 1 0  
o

C;  s ee   
I E C 6 0 7 2 1 - 3 - 3 : 1 9 9 4 ;  

N O TE  2  3 K5  s p e ci fi e s  l o w a i r  te m p e ra tu re  -5  ° C ,  h i g h  a i r te m p e ra tu re  + 4 5  ° C ,  l o w re l a ti ve  h u m i d i ty  5  % ,  h i g h  
re l a ti ve  h u m i d i ty 9 5  % .  S e e  th e  cl i m a to g ra m  i n  I E C  6 0 7 2 1 - 3 - 3 : 1 9 9 4 ,  F i g u re  B . 5 .  

d )  vo l tag e  fl u ctu a ti o n s  u p  to  - 2 0 … 1 5  %  of th e  n om i n a l  vo l ta g e ;  

Th e  eq u i p m en t m a y h a ve  s e ve ral  n om i n a l  vo l ta g e s .  

e)  tra n s i e n t o ve rvo l ta g es  u p  to  th e  l e ve l s  of o vervo l ta g e  ca teg ory I I I ;  

f)  tra n s i e n t o ve rvo l ta g es  occu rri n g  o n  th e  m a i n s  s u p p l y ( s ee  6 . 7 . 1 . 1 ) ;  

g )  ap p l i ca b l e  p o l l u ti o n  d e g re e  of th e  i n ten d ed  en vi ron m en t (p o l l u ti on  d e g re e  2  i n  m os t  
cas es ) .  

M a n u factu rers  m a y s p eci fy m ore  res tri cted  en vi ro n m en ta l  con d i ti on s  for o p era ti on ;  
n e verth e l es s ,  th e  eq u i pm en t s h a l l  be  s a fe  wi th i n  th es e  n orm al  e n vi ron m e n ta l  con d i ti o n s .  

1 .4.2  Extended  envi ronmental  cond i tions  

Th i s  s ta n d ard  a p p l i es  to  m eteri n g  e q u i pm en t d e s i g n e d  to  be  s afe  n ot on l y u n d er th e  
en vi ro n m e n ta l  co n d i ti o n s  s p eci fi e d  i n  1 . 4 . 1 ,  b u t  a l s o  u n d er a n y of th e  fo l l o wi n g  con d i ti o n s  for 
wh i ch  th e  e q u i p m en t i s  rate d  b y th e  m an u factu rer:  

a )  ou td o or u s e;  

b )  a l ti tu d e  ab o ve 2  0 0 0  m ;  

c)  cl i m ati c  con d i ti o n s  acco rd i n g  to  3 K6 ;  s e e  I E C  6 0 7 2 1 - 3 - 3 : 1 9 9 4 ;  

N O TE  1  3 K6  s p e ci fi e s  l o w a i r te m p e ra tu re  -2 5  ° C,  h i g h  a i r te m p e ra tu re  + 5 5  ° C ,  l o w re l a ti ve  h u m i d i ty 1 0  % ,  
h i g h  re l a ti ve  h u m i d i ty 1 0 0  % .  S e e  th e  cl i m a tog ra m  i n  I E C  6 0 7 2 1 - 3 - 3 : 1 9 9 4 ,  F i g u re  B . 6 .  

d )  tra n s i e n t o ve rvo l ta g es  h i g h er th a n  wh at i s  re q u i re d  for o ve rvo l ta g e  categ ory I I I .  

N O TE  2  U n d e r s u ch  ci rcu m s ta n ce s ,  a d d i ti o n a l  p ro te cti o n  ca n  b e  p ro vi d e d  b y e xte rn a l  o ve rvol ta g e  p rote cti o n  
e l e m e n ts .  H o we ve r,  th i s  i s  b e yon d  th e  S cop e  of th i s  s ta n d a rd .  I n form a ti o n  o n  th e  e ffe cts  o f i n s ta l l i n g  va ri s to rs  
i n  l a rg e  q u a n ti ti e s  o n  th e  n e twork ca n  b e  fou n d  i n  I E C T R 6 1 0 0 0 -2 -3 : 1 9 9 2 ,  6 . 6 . 1 .  
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1 .4.3  Extreme environmental  cond itions  

N O TE  1  Th e  fo l l o wi n g  te xt  i s  b a s e d  o n  I E C 6 0 7 2 1 - 3 - 0 : 1 9 8 4 ,  5 . 2 .  

I t  i s  reco g n i ze d  th a t e xtre m e e n vi ro n m en ta l  co n d i ti on s  m a y exi s t.  

E l em e n ts  d e te rm i n i n g  th e  e n vi ro n m en ta l  co n d i ti o n s  m a y occu r wi th  a n y o f th e i r s e veri ti e s  i n  
com bi n a ti o n  wi th  o th er e l em en ts  a n d  th ei r re s p ecti ve  s e ve ri ti es .  An  as s u m pti o n  th at e ach  
e l e m en t m a y occu r wi th  i ts  h i g h e s t s e veri ty wo u l d  l e ad  to  u n n eces s ary o verd es i g n  an d  cos t.  
Th ere fore ,  s p eci fi ca ti o n s  for pro d u cts  to  o pe rate  u n d er s u ch  extre m e en vi ron m e n ta l  
con d i ti o n s  are  a  m atter for n eg oti ati o n  b e twe e n  th e  m an u factu rer a n d  th e  p u rch as er.  

N O TE  2  F o r s p e ci fi c  cl i m a ti c  con d i ti o n s ,  s e e  I E C  6 0 7 2 1 - 3 - 3 : 1 9 9 4 .  

2  Normative references  

Th e fol l o wi n g  d ocu m en ts ,  i n  wh o l e  or i n  p art,  are  n orm ati ve l y re fere n ce d  i n  th i s  d ocu m en t a n d  
are  i n d i s p e n s a b l e  for i ts  ap p l i ca ti o n .  F or d a ted  re fere n ces ,  o n l y th e  e d i ti o n  ci te d  a p p l i e s .  F or 
u n d a te d  refere n ces ,  th e  l ates t e d i ti on  of th e  refere n ce d  d ocu m en t ( i n cl u d i n g  an y 
am en d m e n ts )  a p p l i es .  

I E C 6 0 0 2 7 - 1 ,  Letter symbols to be used in  electrical technology – Part 1 :  General  

I E C 6 0 0 6 8 - 2 - 7 5 : 2 0 1 4 ,  Environmental testing – Part 2-75: Tests – Test Eh:  Hammer tests  

I E C  6 0 0 6 8 - 2 -7 8 ,  Environmental testing – Part 2-78: Tests – Test Cab: Damp heat,  steady 
state  

I E C  6 0 0 8 5,  Electrical insulation – Thermal evaluation and designation  

I E C  6 0 1 1 2 ,  Method for the determination of the proof and the comparative tracking indices of 
solid insulating materials  

I E C  6 0 2 6 9 - 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 E C  6 0 3 3 2 - 1 -2 : 2 0 0 4 ,  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 E C  6 0 3 3 2 - 2 -2 : 2 0 0 4 ,  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 E C 6 0 3 6 4 - 4 - 4 4 : 2 0 0 7 ,  Low-voltage electrical installations – Part 4-44: Protection for safety – 
Protection against voltage disturbances and electromagnetic disturbances  

I E C 6 0 4 1 7 -D B - 1 2 M ,  Graphical symbols for use on equipment  

I E C  6 0 5 2 9 : 1 9 8 9 ,  Degrees of protection provided by enclosures (IP Code)  
Am d 1 : 1 9 9 9   
Am d 2 :  2 0 1 3  

I E C 6 0 6 1 7 -D B - 1 2 M ,  Graphical symbols for diagrams   
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I E C 6 0 6 6 4 - 1 : 2 0 0 7 ,  Insulation  coordination for equipment within low-voltage systems – Part 1 :  
Principles,  requirements and tests  

I E C 6 0 6 9 5 - 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 E C  6 0 6 9 5- 1 0 - 2 ,  Fire hazard testing – Part 10-2: Abnormal heat – Ball pressure test method  

I E C  6 0 6 9 5- 1 1 - 1 0 ,  Fire hazard testing – Part 1 1-10: Test flames – 50 W horizontal and vertical 
flame test methods  

I E C  6 0 9 5 0 - 1 : 2 0 0 5,  Information technology equipment – Safety – Part 1 :  General requirements 
Am d  1 :  2 0 0 9   
Am d  2 :  2 0 1 3  

I E C  6 1 0 3 2 : 1 9 9 7 ,  Protection of persons and equipment by enclosures – Probes for verification  

I E C 6 1 1 8 0 - 2 ,  High-voltage test techniques for low voltage equipment – Part 2: Test 
equipment 

I E C 6 2 0 5 3 - 52 ,  Electricity metering equipment (a. c. )  – Particular requirements – Part 52:  
Symbols  

I S O  7 5 - 2 ,  Plastics – Determination of temperature of deflection under load – Part 2: Plastics 
and ebonite  

I S O  3 0 6 ,  Plastics – Thermoplastic materials – Determination of Vicat softening temperature  
(VST)  

I S O  3 8 6 4 - 1 ,  Graphical symbols,  Safety colours and safety signs – Part 1 :  Design principles 
for safety signs and safety markings  

I S O  7 0 0 0 : 2 0 0 4 ,  Graphical symbols for use on equipment – Registered symbols  

3 Terms and  defin i tions  

F or th e  pu rp os es  of th i s  d ocu m en t,  th e  fo l l o wi n g  term s  an d  d efi n i ti on s  a p p l y.  

3. 1  Equ ipment and  states  of equ ipment 

3. 1 . 1   
equ ipment 

d e vi ce  wi th  fu n cti o n s  re l a te d  to  e l ectri ca l  e n erg y m e as u rem en t  an d  co n tro l  

N o te  1  to  e n try:  E xa m p l e s  i n c l u d e  b u t  a re  n o t  l i m i te d  to  e l e ctri ci ty m e te rs ,  p a ym e n t m e te rs ,  ta ri ff a n d  l o a d  con trol  
e q u i p m e n t.  Th e  te rm  “m e te r”  i s  u s e d  i n  th e  te xt  s om e ti m e s  a s  a  s yn o n ym  o f “ m e te ri n g  e q u i p m e n t” .  A m e te r m a y 
i n cl u d e ,  i n  a d d i ti o n  to  th e  b a s i c  e n e rg y m e te ri n g  fu n cti o n ,  o th e r fu n cti o n s .  

3. 1 .2   
permanently connected  equ ipment  
eq u i pm en t th a t i s  e l ectri ca l l y co n n ecte d  to  a  s u pp l y b y m ea n s  of a  p erm an en t con n ecti on  
wh i ch  ca n  be  d e tach e d  o n l y b y th e  u s e  of a  to o l   

[S O U RC E :  I E C  6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 1 . 2 ]  
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3. 1 .3   
tool  
extern a l  d e vi ce ,  i n cl u d i n g  ke ys  a n d  coi n s ,  u s e d  to  a i d  a  p ers o n  to  p erform  a  m ech an i ca l  
fu n cti o n   

[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 1 . 5]  

3. 1 .4   
i solation  

fu n cti o n  i n te n d e d  to  pre ven t h a za rd ou s  e l e ctri c e n erg y from  ap p e ari n g ,  fo r re as o n s  of s afe ty,  
i n  a n  e l e ctri ca l  i n s tal l ati o n ,  or i n  a  d i s cre te  s ecti o n  of th e  e l ectri ca l  i n s tal l ati on ,  b y s ep a rati n g  
th e  e l ectri ca l  i n s ta l l a ti o n  or s ecti o n  of i t  from  e ve ry s o u rce  of e l ectri c  en erg y  

[S O U RC E :  I E C 6 0 0 5 0 - 8 2 6 : 2 0 0 4 ,  8 2 6 - 1 7 - 0 1 ,  m o d i fi e d  – “ to  m ake  d e a d ”  re p l ace d  b y “ to  
pre ve n t h a zard ou s  e l ectri c en e rg y from  ap pe ari n g  “  a n d  “ a l l  or a  d i s crete  s ecti o n  of th e  
e l e ctri ca l  i n s ta l l a ti o n ”  re p l ace d  b y “ i n  a n  e l ectri ca l  i n s ta l l ati on ,  or i n  a  d i s cre te  s ecti on  of th e  
e l e ctri ca l  i n s ta l l ati on ” ]  

3.2  Parts  and  accessories  

3.2. 1   
protective barrier 
electrical ly protective  barrier 

part pro vi d i n g  prote cti on  a g a i n s t d i rect con tact fro m  an y u s u a l  d i recti on  of acces s   

N o te  1  to  e n try:  D e p e n d i n g  o n  i ts  con s tru cti on ,  a  p ro te cti ve  b a rri e r ca n  b e  ca l l e d  a  ca s i n g ,  co ve r,  s cre e n ,  d oo r,  
g u a rd ,  e tc.  

A p ro te cti ve  b a rri e r c a n  a ct  a l on e ;  i t  i s  th e n  o n l y  e ffe cti ve  wh e n  i t  i s  i n  p l a ce .  A p rote cti ve  b a rri e r ca n  a l s o  a ct  i n  
con j u n cti o n  wi th  a n  i n te rl ocki n g  d e vi ce  wi th  o r wi th ou t g u a rd  l o cki n g ;  i n  th i s  ca s e ,  p rote cti on  i s  e n s u re d  wh a te ve r 
th e  p o s i ti on  o f th e  p rote cti ve  b a rri e r.  

[S O U RC E :  I E C 6 0 0 5 0 - 1 9 5: 1 9 9 8 ,  1 9 5- 0 6 - 1 5]  

3.2.2   
restricted  access  area  
are a  a cces s i b l e  o n l y to  e l ectri ca l l y s ki l l e d  pe rs o n s  a n d  e l ectri ca l l y i n s tru cte d  pe rs o n s  wi th  th e  
pro p er a u th ori za ti o n  a n d  kn o wl e d g e  of a n y s afe ty h a za rd s  

N o te  1  to  e n try:  Th e s e  a re a s  i n cl u d e  cl os e d  s wi tch  p l a n ts ,  d i s tri b u ti o n  p l a n ts ,  s wi tch g e a r ce l l s ,  tra n s form e r ce l l s ,  
d i s tri b u ti on  s ys te m s  i n  m e ta l -s h e e t  e n cl o s u re s  o r i n  o th e r cl o s e d  i n s ta l l a ti on s .  

[S O U RC E :  I E C  6 0 2 5 5 - 2 7 : 2 0 1 3 ,  3 . 5 6 ,  I E C 6 0 5 5 0 : 1 9 9 8 ,  1 9 5 - 0 4 -0 4 ,  m od i fi e d  – " an d  kn o wl e d g e  
of a n y s a fe ty h a zard s "  a n d  a  N ote  h a ve  b e e n  a d d e d ]  

3.2.3   
base  
back of th e  m e ter b y wh i ch  i t  i s  g e n era l l y fi xe d  an d  to  wh i ch  are  a ttach e d  th e  m eas u ri n g  
e l em en t,  th e  term i n al s  o r th e  term i n a l  b l ock,  a n d  th e  co ve r.  F or a  fl u s h - m ou n te d  m eter,  th e  
m eter b as e  m a y i n cl u d e  th e  s i d es  of th e  cas e  

[S O U RC E :  I E C  6 2 0 5 2 - 1 1 : 2 0 0 3 ,  3 . 3 . 3 ]  

3.2.4   
cover 
en cl os u re  on  th e  fro n t o f th e  m eter,  m ad e e i th e r wh o l l y of tra n s pa re n t m ateri a l  o r o pa q u e 
m ateri a l  pro vi d ed  wi th  wi n d o w(s )  th ro u g h  wh i ch  th e  o pera ti o n  i n d i ca to r ( i f fi tte d )  a n d  th e  
d i s p l a y ca n  b e  rea d  

[S O U RC E :  I E C  6 2 0 5 2 - 1 1 : 2 0 0 3 ,  3 . 3 . 4 ]  
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3.2.5   
case  
com pri s es  th e  b as e  an d  th e  co ver.  W h en  th e  ca s e  i s  cl os e d ,  i t  pro vi d es  p rotecti on  a g a i n s t 
certa i n  e xtern al  i n fl u e n ces  a n d ,  i n  an y d i recti o n ,  pro tecti on  ag a i n s t d i re ct con tact a n d  s pre ad  
of fi re  

[S O U RC E :  I E C  6 2 0 5 2 - 1 1 : 2 0 0 3 ,  3 . 3 . 5,  m od i fi ed  – s eco n d  s e n te n ce  a d d ed  to  a l i g n  wi th  th e  
term  “ e n cl os u re”  d efi n e d  i n  I E C  6 1 0 1 0 - 1 : 2 0 1 0 ]  

3.2.6   
terminal  cover 
co ver wh i ch  co ve rs  th e  m eter term i n a l s  a n d ,  g e n era l l y,  th e  e n d s  of th e  e xtern al  wi res  or 
cab l es  co n n ecte d  to  th e  term i n a l s .  W h en  th e  m e ter i s  m ou n te d  i n  i ts  n orm a l  worki n g  p os i ti on  
an d  wh e n  th e  te rm i n a l  co ver i s  i n  p l ace ,  i t  p ro vi d es  protecti o n  i n  an y d i re cti o n  a g a i n s t d i rect 
con tact (tog e th er wi th  th e  cas e)  

[S O U RC E :  I E C 6 2 0 5 2 - 1 1 : 2 0 0 3 ,  3 . 3 . 9 ,  m od i fi e d  – s eco n d  s e n ten ce  a d d e d ]  

3.2.7   
terminal  
con d u cti ve  p art of a  d e vi ce,  e l ectri c ci rcu i t or e l ectri c n e twork,  p ro vi d e d  for con n e cti n g  th a t  
d e vi ce ,  e l e ctri c ci rcu i t or e l ectri c n e twork to  o n e  or m ore  extern a l  con d u ctors  

[S O U RC E :  I E C  6 0 0 5 0 - 1 51 : 2 0 0 1 ,  1 5 1 - 1 2 - 1 2 ,  m od i fi ed  – N o te  wh i ch  i s  n o t re l e va n t i n  th e  
con te xt  of th i s  s ta n d a rd  o m i tte d ]  

3.2.8   
protective  conductor terminal  
term i n a l  wh i ch  i s  b on d e d  to  con d u cti ve  p a rts  of a n  e q u i pm en t for s afe ty p u rpos es  a n d  i s  
i n ten d ed  to  b e  co n n e cte d  to  a n  exte rn a l  pro tecti ve  e arth i n g  s ys tem   

[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 2 . 3 ]  

3.2.9   
reference  earth  
part of th e  E a rth  co n s i d ere d  as  con d u cti ve,  th e  e l e ctri c p ote n ti al  of wh i ch  i s  con ve n ti on a l l y 
take n  as  ze ro,  b e i n g  o u ts i d e  th e  zo n e  of i n fl u e n ce of a n y e arth i n g  arra n g em en t  

N o te  1  to  e n try:  T h e  co n ce p t " E a rth "  m e a n s  th e  p l a n e t  a n d  a l l  i ts  p h ys i ca l  m a tte r.  

[S O U RC E :  I E C 6 0 0 5 0 - 1 9 5: 1 9 9 8 ,  1 9 5- 0 1 - 0 1 ]  

3.2. 1 0   
earth  
local  earth  
part of th e  E arth  wh i ch  i s  i n  e l ectri c  co n tact wi th  a n  ea rth  el ectro d e  a n d  th e  el ectri c  po ten ti a l  
of wh i ch  i s  n ot n eces s ari l y e q u a l  to  ze ro  

[S O U RC E :  I E C 6 0 0 5 0 - 1 9 5: 1 9 9 8 ,  1 9 5- 0 1 - 0 3 ]  

3.2. 1 1   
indoor meter 
m eter i n ten d ed  for o pe rati on  u n d e r n orm a l  cl i m a ti c co n d i ti o n s  i n  a  b u i l d i n g  or i n  a  m eter 
cab i n et  

3.2. 1 2   
outdoor meter 
m e ter i n te n d e d  for op e rati on  u n d e r exte n d e d  cl i m ati c  con d i ti on s  
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3.2. 1 3   
venti lated ,  ad j  
d es i g n e d  wi th  a  m ea n s  to  pe rm i t  ci rcu l ati o n  of a i r s u ffi ci e n tl y to  rem ove an  exces s  of h e at,  
fu m es ,  or vap o u rs   

[S O U RC E :  I E C 6 0 0 5 0 - 1 5 1 : 2 0 0 1 ,  1 5 1 - 1 6 - 3 7 ]  

3.2. 1 4   
meter cabinet  
en cl os u re  for h ou s i n g  m ete ri n g  e q u i pm en t an d  a fford i n g  p ro tecti on  s u i ta b l e  for th e  i n te n d ed  
a p p l i ca ti o n  

N o te  1  to  e n try:  I t  m a y b e  fi xe d  o n  a  wa l l ,  b u i l t  i n  a  wa l l  re ce s s  o r i t  m a y b e  fre e - s ta n d i n g  a n d  s e l f-s u p p o rti n g .  I t  
m a y a l s o  a ccom m o d a te  e l e m e n ts  o f th e  e l e ctri ca l  i n s ta l l a ti o n ,  l i ke  fu s e s ,  ci rcu i t  b re a ke rs ,  re s i d u a l  cu rre n t d e vi ce s .  

3.2. 1 5   
specified  match ing  socket  
bas e  wi th  j a ws  wh i ch  accep ts  a n d  con n ects  to  s ocket-m ou n te d  m eteri n g  e q u i pm en t 

N o te  1  to  e n try:  Th i s  i n cl u d e s  te rm i n a l s  fo r co n n e cti on  to  th e  s u p p l y a n d  l o a d  ci rcu i ts ;  a l s o  a p p ro p ri a te  s e c u re  
fi xi n g  a n d  s e a l i n g  a rra n g e m e n ts .  

N o te  2  to  e n try:  T h i s  te rm  o n l y re l a te s  to  m e te ri n g  e q u i p m e n t  d e s i g n e d  a s  a  s ocke t-m o u n te d  u n i t.  

N o te  3  to  e n try:  Th e  m e te ri n g  e q u i p m e n t i s  ca p a b l e  o f m e e ti n g  th e  re l e va n t  typ e  te s ti n g  re q u i re m e n ts  wh e n  i t  i s  
p ro p e rl y i n s ta l l e d  i n  a n y s p e ci fi e d  m a tch i n g  s ocke t.  

[S O U RC E :  I E C 6 2 0 5 5 - 3 1 : 2 0 0 5 ,  3 . 1 . 9 ,  m od i fi e d  – ad d i ti o n a l  i n form ati o n  i s  g i ve n  i n  th e  N otes ]  

3.2. 1 6   
packag ing  
pro d u cts  u s e d  for th e  con ta i n m en t,  p rotec ti o n ,  h a n d l i n g ,  d e l i ve ry a n d  pres ervati o n  of th e  
m eter from  th e  pro d u cer to  th e  u s er or co n s u m er 

3.3  Quanti ti es  

3.3. 1   
rated  value  
va l u e  of a  q u a n ti ty u s e d  for s p eci fi cati on  p u rp os es ,  e s ta bl i s h e d  for a  s pe ci fi ed  s et of o pe ra ti n g  
con d i ti o n s  of a  com p on e n t,  d e vi ce ,  eq u i pm en t,  or s ys tem  

[S O U RC E :  I E C 6 0 0 5 0 - 1 5 1 : 2 0 0 1 ,  1 5 1 - 1 6 - 0 8 ]  

3.3.2   
rating  

s et  of ra te d  va l u e s  an d  o p era ti n g  co n d i ti on s  

[S O U RC E :  I E C  6 0 0 5 0 - 1 5 1 : 2 0 0 1 ,  1 5 1 - 1 6 - 1 1 ]  

3.3.3   
operating  range  
ran g e  for wh i ch  th e  e q u i pm en t u n d er s peci fi e d  con d i ti on s  i s  a b l e  to  p erform  i ts  i n te n d e d  
fu n cti o n (s )  accord i n g  to  th e  s peci fi e d  re q u i rem en ts  

[S O U RC E :  I E C 6 0 0 5 0 - 4 4 7 : 2 0 1 0 ,  4 4 7 - 0 3 - 1 6 ]  

3.3.4   
rated  vol tage  
va l u e  of vol tag e  a s s i g n ed  b y th e  m an u fa ctu rer,  for a  s p eci fi e d  op era ti n g  co n d i ti o n  of a  
com pon e n t,  d e vi ce  or eq u i pm en t  
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N o te  1  to  e n try:  E q u i p m e n t m a y h a ve  m o re  th a n  o n e  ra te d  vo l ta g e  va l u e  o r m a y h a ve  a  ra te d  vo l ta g e  ra n g e .  

[S O U RC E :  I E C 6 0 2 5 5 - 2 7 : 2 0 1 3 ,  3 . 5 4 ]  

3.3.5   
ambient air temperature  
th e  tem p era tu re ,  d e te rm i n e d  u n d e r pres cri b e d  co n d i ti o n s ,  of th e  a i r s u rro u n d i n g  th e  com pl e te  
eq u i pm en t 

N o te  1  to  e n try:  F o r e q u i p m e n t  i n s ta l l e d  i n s i d e  a  m e te r ca b i n e t,  i t  i s  th e  te m p e ra tu re  of th e  a i r i n s i d e  th e  m e te r 
ca b i n e t.  

N o te  2  to  e n try:  Th e  a m b i e n t te m p e ra tu re  i s  m e a s u re d  a t  h a l f th e  d i s ta n ce  fro m  a n y n e i g h b o u ri n g  e q u i p m e n t,  b u t  
n o t  m o re  th a n  3 0 0  m m  d i s ta n ce  fro m  th e  e q u i p m e n t  ca s e ,  a t  m i d d l e  h e i g h t  o f th e  e q u i p m e n t,  p ro te cte d  from  d i re ct  
h e a t  ra d i a ti o n  from  th e  e q u i p m e n t.  

[S O U RC E :  I E C 6 0 0 5 0 - 4 4 1 : 1 9 8 4 ,  4 4 1 -1 1 - 1 3 ,  m o d i fi ed  – d efi n i ti o n  a d a p ted  to  m ete ri n g  a n d  
N o te  2  a d d e d ]  

3.3.6   
rated  maximum  ambient temperature  
ta  
m axi m u m  tem p era tu re  a t  wh i ch  th e  eq u i pm en t m ay b e  o pera te d  co n ti n u o u s l y  

[S O U RC E :  I E C  6 1 55 8 - 1 : 2 0 0 9 ,  3 . 5. 8 ,  m od i fi e d  – d efi n i ti o n  a d a p te d  to  m eteri n g  a n d  N ote  
om i tte d ]  

3.3.7   
working  vol tage  
h i g h es t r. m . s .  va l u e  of th e  a. c.  o r d . c.  vo l ta g e  acros s  an y p arti cu l a r i n s u l a ti on  wh i ch  ca n  occu r 
wh e n  th e  e q u i pm e n t i s  s u p p l i e d  a t ra te d  vo l ta g e  

[S O U RC E :  I E C 6 0 0 5 0 - 58 1 : 2 0 0 8 ,  5 8 1 - 2 1 - 1 9 ]  

3.3.8   
rated  impu lse  vol tage  
i m pu l s e  wi th s ta n d  vol tag e  val u e  as s i g n e d  b y th e  m an u fa ctu rer to  th e  e q u i pm en t or to  a  p art  of 
i t,  ch aracte ri zi n g  th e  s peci fi e d  wi th s ta n d  ca p ab i l i ty of i ts  i n s u l a ti o n  ag ai n s t tra n s i en t 
o vervo l ta g e s   

[S O U RC E :  I E C 6 0 6 6 4 - 1 : 2 0 0 7 ,  3 . 9 . 2 ]  

3.3.9   
u ti l ization  category 
UC  
a com bi n ati on  of s p eci fi ed  req u i rem en ts  re l a te d  to  th e  co n d i ti o n  i n  wh i ch  a  d i rect co n n ecte d  
m eter wi th  or wi th o u t s u p p l y con trol  s wi tch es  fu l fi l s  i ts  p u rp os e,  s e l e cted  to  re pre s e n t a  
ch aracteri s ti c g rou p of practi ca l  a p p l i ca ti o n s  

N o te  1  to  e n try:  T h e  s p e ci fi e d  re q u i re m e n ts  m a y con ce rn  e . g .  th e  va l u e s  of s h o rt  ci rcu i t  cu rre n t,  m a ki n g  
ca p a ci ti e s  a n d  b re a ki n g  ca p a ci ti e s  ( i f a p p l i ca b l e )  a n d  o th e r ch a ra cte ri s ti cs ,  th e  a s s o ci a te d  c i rcu i ts  a n d  th e  re l e va n t  
co n d i ti o n s  o f u s e  a n d  b e h a vi o u r.   

N o te  2  to  e n try:  Th e  u ti l i z a ti on  ca te g o ry p ro vi d e s  i n fo rm a ti on  for th e  s e l e cti o n  o f th e  ri g h t  m e te r th e  
ch a ra cte ri s ti cs  of wh i ch  a re  p ro p e rl y co -o rd i n a te d  wi th  th e  ch a ra cte ri s ti cs  of th e  s u p p l y s i d e  s h o rt  cu rre n t 
p rote cti on  d e vi ce  th a t  p ro te cts  th e  m e te r.  

[S O U RC E :  I E C 6 0 0 5 0 - 4 4 1 : 1 9 8 4 ,  4 4 1 -1 7 - 1 9 ,  m o d i fi e d  – d efi n i ti o n  a d a p ted  to  m ete ri n g  a n d  
N o te  2  a d d e d ]  
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3.3. 1 0   
maximum  current  
Imax  
h i g h es t va l u e  of cu rre n t th e  m ete r ca n  carry co n ti n u o u s l y an d  re m ai n  s a fe,  an d  at wh i ch  i t  
pu rp orts  to  m e et th e  accu rac y req u i rem en ts  of th e  re l e va n t s ta n d ard  

N o te  1  to  e n try:  Th e  te rm  “ cu rre n t”  i n d i ca te s  r. m . s .  va l u e s  u n l e s s  o th e rwi s e  s p e ci fi e d .  

[S O U RC E :  I E C  6 2 0 52 - 1 1 : 2 0 0 3 ,  3 . 5 . 2 ,  m od i fi e d  – to  co ve r b oth  th e  th e  s a fe ty a n d  th e  
accu ra cy as p e ct]  

3.3. 1 1   
maximum  overload  current  
Iovl  
h i g h es t va l u e  of cu rre n t,  wh i ch  i s  n o t ca u s ed  b y a  s h ort ci rcu i t,  th a t a  d i rect co n n ecte d  m e ter 
can  ca rry for a  l i m i ted  d u rati on  an d  rem a i n  s afe  

N o te  1  to  e n try:  Th e  te rm  “cu rre n t”  i n d i ca te s  r. m . s .  va l u e s  u n l e s s  oth e rwi s e  s p e ci fi e d .  

N o te  2  to  e n try:  Th e  va l u e  i s  a t  l e a s t  e q u a l  to  th e  m a xi m u m  cu rre n t  a n d  i t  i s  s u b j e ct  to  a g re e m e n t b e twe e n  th e  
m a n u fa ctu re r a n d  th e  p u rch a s e r ta ki n g  i n to  a cco u n t  th e  c h a ra cte ri s ti cs  o f th e  ove rcu rre n t  p ro te cti o n  e l e m e n ts  u s e d  
i n  th e  i n s ta l l a ti o n  fo r wh i ch  th e  m e te ri n g  e q u i p m e n t  i s  i n te n d e d  a n d  o th e r i n s ta l l a ti o n  con d i ti on s .  

N o te  3  to  e n try:  T h i s  cu rre n t  i s  n o t  a  ra ti n g  a n d  i s  n o t  m a n d a to ri l y m a rke d  o n  th e  e q u i p m e n t.  

3.4  Tests  

3.4. 1   
type test  
tes t of on e  or m ore  s am pl es  of e q u i pm e n t ( or parts  of e q u i pm en t)  m ad e  to  a  p arti cu l ar d es i g n  
to  s h o w th at th e  d es i g n  a n d  con s tru cti o n  m ee t o n e  or m ore  re q u i rem en ts  of th i s  s tan d ard  

N o te  1  to  e n try:  T h i s  i s  a n  a m p l i fi ca ti on  o f th e  I E C 6 0 0 5 0 - 1 5 1 : 2 0 0 1 ,  1 5 1 -1 6 - 1 6  d e fi n i ti o n  to  co ve r d e s i g n  a s  we l l  
a s  co n s tru cti on .  

[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 4 . 1 ]  

3.4.2   
routine test  

con form i ty te s t m ad e  o n  each  i n d i vi d u a l  i tem  d u ri n g  or afte r m an u factu re  

[S O U RC E :  I E C 6 0 0 5 0 - 1 5 1 : 2 0 0 1 ,  1 5 1 - 1 6 - 1 7 ]  

3.5  Safety terms  

3.5. 1   
accessible  part  

part wh i ch  ca n  b e  tou ch e d  b y m e a n s  of th e  s tan d a rd  tes t fi n g er or tes t  p i n  

[S O U RC E :  I E C  6 0 0 5 0 - 4 4 2 : 1 9 9 8 ,  4 4 2 - 0 1 -1 5,  m od i fi e d  – to  a l l o w u s i n g  e i th e r a  te s t fi n g er or a  
te s t p i n  as  ap pro pri a te ]  

3.5.2   
hazard  

po ten ti a l  s o u rce  of h arm   

[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 5. 2 ]  

3.5.3   
hazardous  l ive  
cap a b l e  of re n d eri n g  an  e l ectri c s h ock or e l ectri c bu rn  
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[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 5. 3 ]  

3.5.4   
current  ci rcu i t  
i n tern a l  co n n ecti o n s  of th e  m e ter a n d  part of th e  m eas u ri n g  e l em en t th ro u g h  wh i ch  fl o ws  th e  
cu rren t of th e  ci rcu i t  to  wh i ch  th e  m ete r i s  co n n e cted  

[S O U RC E :  I E C 6 2 0 5 2 - 1 1 : 2 0 0 3 ,  3 . 2 . 6 ]  

3.5.5   
vol tage  ci rcu i t  
i n tern a l  con n ecti on s  of th e  m eter a n d  p art of th e  m e as u ri n g  el em en t s u p pl i ed  wi th  th e  vo l tag e  
of th e  ci rcu i t to  wh i ch  th e  m eter i s  con n e cte d  

N o te  1  to  e n try:  I n  th e  ca s e  of s ta ti c  m e te rs ,  th e  e l e ctron i c ci rcu i ts  a re  g e n e ra l l y s u p p l i e d  fro m  th e  vol ta g e  
ci rcu i ts .  S e e  a l s o  3 . 5 . 9 .  

[S O U RC E :  I E C  6 2 0 5 2 - 1 1 : 2 0 0 3 ,  3 . 2 . 7 ,  m od i fi e d  – ad d i ti o n a l  i n form ati o n  on  s u pp l yi n g  th e  
e l ectro n i c ci rcu i ts  m ove d  to  th e  N o te ]  

3.5.6   
mains  

e l e ctri ca l  n e twork s u pp l yi n g  th e  prem i s es  

3.5.7   
mains-ci rcu i t  
e l e ctri ca l  ci rcu i t wh i ch  i s  con d u cti ve l y con n ecte d  to  a n d  e n erg i ze d  d i rectl y from  th e  m a i n s  

N o te  1  to  e n try:  Vo l ta g e  ci rcu i ts  i n te n d e d  to  b e  co n n e cte d  to  th e  s e co n d a ry s i d e  of m e a s u ri n g  vol ta g e  
tra n s fo rm e rs  a re  cl a s s e d  a l s o  a s  m a i n s -ci rcu i ts .  

3.5.8   
non-mains-circu i t  

e l e ctri ca l  ci rcu i t n o t e n e rg i ze d  d i re ctl y from  th e  m a i n s  

N o te  1  to  e n try:   Th i s  ci rcu i t  m a y b e  i s o l a te d  b y a  tra n s fo rm e r o r s u p p l i e d  b y a  b a tte ry.  

N o te  2  to  e n try:  W h e re a s  I E C  6 1 0 1 0 -1 : 2 0 1 0  u s e s  th e  te rm s  “ p ri m a ry ci rcu i t”  a n d  “ s e con d a ry ci rcu i t” ,  i n  th i s  
s ta n d a rd  th e  te rm s  “ m a i n s  ci rcu i t”  a n d  “n o n -m a i n s  ci rcu i t’  a re  u s e d ,  to  a voi d  c on fu s i o n  wi th  p ri m a ry a n d  s e co n d a ry 
ci rcu i ts  o f i n s tru m e n t tra n s fo rm e rs  u s e d  wi th  tra n s fo rm e r op e ra te d  m e te rs .  

[S O U RC E :  I E C 6 2 4 7 7 - 1 : 2 0 1 2 ,  3 . 2 6 ,  m od i fi e d  – a d d i ti o n al  i n form ati o n  i s  g i ven  i n  th e  N o te s ]  

3.5.9   
auxi l iary supply 
a. c.  or d . c.  e l e ctri ca l  p o wer s u pp l y,  oth e r th a n  th e  m eas u ran d ,  p ro vi d e d  vi a  d e d i cate d  
te rm i n a l s  

N o te  1  to  e n try:  P rovi s i o n  of a n  a u xi l i a ry p o we r s u p p l y m a y b e  n e ce s s a ry i f th e  vo l ta g e  ci rcu i ts  m a y b e co m e  d e -
e n e rg i ze d  fo r e xte n d e d  p e ri o d s ,  a n d  s om e  fu n cti o n s  of th e  m e te r s h a l l  b e  n e ve rth e l e s s  m a i n ta i n e d .  S u ch  s i tu a ti on s  
ofte n  o ccu r wi th  m e a s u ri n g  vol ta g e  tra n s fo rm e r op e ra te d  m e te rs  i n  s u b s ta ti o n s .  

[S O U RC E :  I E C 6 0 6 8 8 : 2 0 1 2 ,  3 . 1 . 4 ,  m od i fi e d  – d efi n i ti on  a d ap ted  to  m eteri n g  a n d  N ote  a d d e d ]  

3.5. 1 0   
auxi l iary device  
d e vi ce  i n  th e  m ete r i n te n d e d  to  p e rform  a  pa rti cu l ar fu n cti o n  a d d i ti on a l  to  th e  b as i c m etro l o g y 
fu n cti o n  

N o te  1  to  e n try:  E xa m p l e s  a re :  cl ock,  ta ri ff /  l oa d  /  s u p p l y co n trol  s wi tch ,  i m p u l s e  i n p u t  /  o u tp u t,  d a ta  e xc h a n g e  
u n i t.  
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N o te  2  to  e n try:  An  a u xi l i a ry d e vi ce  m a y b e  i n te rn a l  o r e xte rn a l  to  a  m e te r.  

3.5. 1 1   
auxi l i ary ci rcu i t  
ci rcu i t  o th e r th a n  th e  vo l tag e  m eas u re m e n t,  cu rre n t m eas u rem en t an d  au xi l i ary s u pp l y ci rcu i ts  
i n ten d ed  to  b e  co n n ecte d  to  ( a n )  extern a l  d e vi ce(s )  

[S O U RC E :  I E C  6 2 0 5 2 - 1 1 : 2 0 0 3 ,  3 . 2 . 8 ,  m od i fi e d  – to  refl e ct  ch a n g es  i n  tech n o l o g y]  

3.5. 1 2   
protective impedance  
com pon e n t or as s em bl y of com pon e n ts  wh os e  i m pe d a n ce,  co n s tru cti o n  a n d  rel i a bi l i ty are  
s u i tab l e  to  p ro vi d e  protecti o n  a g a i n s t  e l e ctri c  s h ock  

[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 5. 6 ]  

3.5. 1 3   
protective bond ing  
e l e ctri ca l  co n n ecti o n  of acces s i b l e  con d u cti ve  p arts  o r of pro tecti ve  s cree n i n g  to  pro vi d e  
e l e ctri ca l  co n ti n u i ty to  th e  m ea n s  of con n e cti o n  of a n  extern al  p ro tecti ve  co n d u ctor 

[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 5. 7 ]  

3.5. 1 4   
normal  use  
op erati o n ,  i n cl u d i n g  s tan d - b y,  accord i n g  to  th e  i n s tru cti o n s  for u s e  or fo r th e  o b vi ou s  i n te n d e d  
pu rp os e  

[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 5. 8 ]  

3.5. 1 5   
normal  condition  

con d i ti o n  i n  wh i ch  a l l  m e an s  of protecti o n  a g a i n s t h a za rd s  are  i n tact  

[S O U RC E :  I E C G u i d e  1 0 4 : 2 0 1 0 ,  3 . 7 ,  m od i fi e d  – “ a g a i n s t h a za rd s ”  ad d ed ]  

3.5. 1 6   
sing le  fau l t  condition  
con d i ti o n  i n  wh i ch  th ere  i s  a  fau l t of a  s i n g l e  p rote cti o n  (b u t n ot a  re i n force d  p rotecti o n )  or of a  
s i n g l e  com po n e n t or a  d e vi ce  

N o te  1  to  e n try:  I f a  s i n g l e  fa u l t  con d i ti o n  re s u l ts  u n a voi d a b l y i n  o n e  o r m ore  oth e r fa u l t  co n d i ti o n s ,  a l l  th e  fa i l u re s  
a re  co n s i d e re d  a s  o n e  s i n g l e  fa u l t  con d i ti o n .  

[S O U RC E :  I E C G u i d e  1 0 4 : 2 0 1 0 ,  3 . 8 ,  m od i fi e d  – word i n g  of N ote  1  am en d e d ,  “ u n a voi d ab l y”  
ad d e d ]  

3.5. 1 7   
d i rect contact  

e l e ctri c con ta ct  of p ers o n s  or a n i m al s  wi th  l i ve  p arts  

[S O U RC E :  I E C 6 0 0 5 0 - 1 9 5: 1 9 9 8 ,  1 9 5- 0 6 - 0 3 ]  

3.5. 1 8   
ind i rect contact  
e l e ctri c co n tact of p ers o n s  or a n i m al s  wi th  e xp os ed - co n d u cti ve- p arts  wh i ch  h a ve  b ecom e l i ve  
u n d e r fa u l t  con d i ti o n s   
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[S O U RC E :  I E C 6 0 0 5 0 - 1 9 5: 1 9 9 8 ,  1 9 5- 0 6 - 0 4 ]  

3.5. 1 9   
user 

pers o n ,  o th er th a n  a  s ervi ce  pers o n ,  i n s tal l e r or o p era tor 

[S O U RC E :  I E C 6 0 9 5 0 - 1 : 2 0 0 5,  1 . 2 . 1 3 . 6 ,  m od i fi e d  – to  i n cl u d e  i n s ta l l er a n d  op erator]  

3.5.20   
service person  
pe rs o n  h a vi n g  a p pro pri a te  tech n i ca l  tra i n i n g  a n d  e xp e ri e n ce  n eces s a ry to  b e  a wa re  of 
h a za rd s  to  wh i ch  th e y m a y be  exp os e d  i n  p erform i n g  a  ta s k a n d  of m ea s u re s  to  m i n i m i ze  th e  
ri s ks  for th em s e l ves  or o th er pers o n s   

[S O U RC E :  I E C  6 0 9 5 0 - 1 : 2 0 0 5 ,  1 . 2 . 1 3 . 5]  

3.5.21   
instal ler  
s ervi ce  p ers on  re s p o n s i b l e  fo r th e  i n s ta l l ati on  of m eteri n g  eq u i p m en t a n d ,  wh e n  ap p l i ca b l e,  
th e  pro vi s i o n  of n eces s ary s afe ty re l ated  i n form ati on  to  th e  u s er 

3.5.22   
operator  
s ervi ce  p ers o n  res p o n s i b l e  for o p era ti o n  an d  m ai n te n a n ce  of m e teri n g  e q u i pm en t a n d ,  wh e n  
ap p l i ca b l e,  th e  p ro vi s i on  of n eces s ary s afety rel a ted  i n form ati o n  to  th e  u s e r 

3.5.23   
reasonably foreseeable  misuse  
u s e  of a  p ro d u ct i n  a  wa y n ot i n te n d e d  b y i ts  pro vi d er b u t wh i ch  m a y res u l t from  rea d i l y 
pre d i cta b l e  h u m an  be h a vi ou r 

N o te  1  to  e n try:  F ra u d u l e n t  a tte m p ts  a re  n o t  con s i d e re d  a s  fore s e e a b l e  m i s u s e .  

[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 5. 1 4 ,  m o d i fi e d  – ad d i ti o n a l  i n form ati o n  i n  th e  N o te  a d d e d ]  

3.5.24   
ri sk 

com bi n a ti o n  of th e  pro ba b i l i ty of th e  occu rre n ce of h arm  a n d  th e  s e ve ri ty of th a t h arm  

[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 5. 1 5 ]  

3.5.25   
tolerable  ri sk 
l e ve l  of ri s k th a t i s  acce p te d  i n  a  g i ve n  con text b a s ed  on  th e  cu rren t va l u es  of s oci e ty 

[S O U RC E :  I S O /I E C G u i d e  5 1 : 2 0 1 4 ,  3 . 1 5 ]  

3.5.26   
overvoltage  category  

n u m e ral  d efi n i n g  a  tra n s i en t o vervo l ta g e  co n d i ti o n  

N o te  1  to  e n try:  I EC 60664-1 : 2007 s p e ci fi e s  o ve rvo l ta g e  ca te g o ri e s  I ,  I I ,  I I I  a n d  I V.  

N o te  2  to  e n try:  T h e  te rm  ‘ ove rvo l ta g e  ca te g o ry’  i s  s yn o n ym o u s  wi th  th e  te rm  ‘ i m p u l s e  wi th s ta n d  vo l ta g e ’  u s e d  i n  
I E C  6 0 3 6 4 -4 -4 4 : 2 0 0 7 ,  4 4 3 .  

[S O U RC E :  I E C 6 0 6 6 4 - 1 : 2 0 0 7 ,  3 . 1 0 ,  m od i fi e d  – N ote  1  refe re n ces  I EC 60664-1 : 2007]  
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3.5.27   
transient overvol tage  
s h ort- d u ra ti o n  o vervo l tag e  

N o te  1  to  e n try:  T ra n s i e n t  o ve rvol ta g e s  m a y b e  i m m e d i a te l y fo l l o we d  b y te m p o ra ry o ve rvol ta g e s .  I n  s u ch  ca s e s ,  
th e  two o ve rvol ta g e s  a re  co n s i d e re d  a s  s e p a ra te  e ve n ts .  

N o te  2  to  e n try:  I E C  6 0 0 7 1 - 1  d e fi n e s  th re e  typ e s  of tra n s i e n t  ove rvol ta g e s ,  n a m e l y s l o w-fro n t  o ve rvo l ta g e s ,  fa s t-
fron t o ve rvol ta g e s  a n d  ve ry fa s t-fro n t  o ve rvo l ta g e s  a cco rd i n g  to  th e i r t i m e  to  p e a k,  ta i l  or to ta l  d u ra ti o n ,  a n d  
p os s i b l e  s u p e ri m p os e d  o s ci l l a ti o n s .  

N o te  3  to  e n try:   Th e  d u ra ti on  d o e s  n ot  e xce e d  a  fe w m i l l i s e co n d s .  

N o te  4  to  e n try:   T h e  fo rm  of th e  tra n s i e n t  o ve rvo l ta g e  m a y b e  o s ci l l a tory o r n o n - o s ci l l a to ry,  b u t  i s  u s u a l l y h i g h l y  
d a m p e d .  

[S O U RC E :  I E C  6 0 0 5 0 - 6 0 4 : 1 9 8 7 ,  6 0 4 - 0 3 - 1 3 ,  m od i fi e d  – a d d i ti o n a l  i n form ati o n  m ove d  to  
N o tes ]  

3.5.28   
temporary overvoltage  

o vervo l ta g e  of re l a ti ve l y l on g  d u rati on  

N o te  1  to  e n try:  T h e  o ve rvo l ta g e  i s  u n d a m p e d  o r we a kl y d a m p e d .   Th o u g h  n o rm a l l y a t  th e  p o we r fre q u e n c y,  i n  
s o m e  ca s e s  i ts  fre q u e n cy m a y b e  s e ve ra l  ti m e s  s m a l l e r o r h i g h e r th a n  p o we r-fre q u e n c y.  

[S O U RC E :  I E C 6 0 0 5 0 -6 0 4 : 1 9 8 7 .  6 0 4 -0 3 - 1 2 ,  m o d i fi ed  – to  co ve r o vervo l tag es  wi th  p o we r 
freq u e n c y or wi th  o th e r freq u en ci es ]  

3.6  Insu lation  

3.6. 1   
el ectric insu lation  
part of a n  e l ectrotech n i ca l  prod u ct wh i ch  s e p arates  co n d u cti n g  p arts  at  d i ffe ren t e l e ctri ca l  
po ten ti a l s  d u ri n g  o p e rati o n  or i n s u l a te s  s u ch  p arts  from  th e  s u rro u n d i n g s  

[S O U RC E :  I E C 6 0 0 5 0 - 2 1 2 : 2 0 1 0 ,  2 1 2 - 1 1 - 0 7 ]  

3.6.2   
functional  i nsu lation  

i n s u l ati on  b e twe en  con d u cti ve  p arts ,  n eces s ary for th e  pro p er fu n cti o n i n g  of th e  eq u i pm e n t  

[S O U RC E :  I E C 6 0 0 5 0 - 1 9 5: 1 9 9 8 ,  1 9 5- 0 2 - 4 1 ]  

3.6.3   
basic insu lation  

i n s u l ati on  of h a za rd o u s - l i ve -p arts  wh i ch  pro vi d e s  bas i c  pro tecti o n  

N o te  1  to  e n try:  T h i s  co n ce p t  d o e s  n o t  a p p l y to  i n s u l a ti on  u s e d  e xc l u s i ve l y fo r fu n cti on a l  p u rp o s e s .  

[S O U RC E :  I E C 6 0 0 5 0 - 1 9 5: 1 9 9 8 ,  1 9 5- 0 6 - 0 6 ]  

3.6.4   
supplementary insu lation  
i n d e pe n d e n t i n s u l a ti on  a pp l i ed  i n  ad d i ti o n  to  b as i c i n s u l a ti o n  i n  ord er to  p ro vi d e  p rotecti o n  
ag a i n s t e l ectri c  s h ock i n  th e  e ve n t  of a  fa i l u re  of b as i c i n s u l ati on  

[S O U RC E :  I E C  6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 6 . 2 ,  I E C  6 0 0 5 0 -1 9 5: 1 9 9 8 ,  1 9 5 - 0 6 -0 7 ,  m od i fi ed  – as  i n  
I E C 6 1 0 1 0 - 1 ]  
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3.6.5   
double  insu lation  
i n s u l ati on  com pri s i n g  b o th  b as i c i n s u l a ti on  a n d  s u pp l em en tary i n s u l ati on  

[S O U RC E :  I E C 6 0 0 5 0 - 1 9 5: 1 9 9 8 ,  1 9 5- 0 6 - 0 8 ]  

3.6.6   
reinforced  insu lation  
i n s u l ati on  wh i ch  pro vi d e s  pro tecti on  a g a i n s t e l e ctri c s h ock n ot l es s  th a n  th a t p ro vi d e d  b y 
d o u b l e  i n s u l a ti on  

N o te  1  to  e n try:  Re i n fo rc e d  i n s u l a ti o n  m a y b e  co m p o s e d  o f s e ve ra l  l a ye rs ,  wh i ch  ca n n o t b e  te s te d  s i n g l y  a s  
s u p p l e m e n ta ry i n s u l a ti o n  or b a s i c  i n s u l a ti o n .  

[S O U RC E :  I E C  6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 6 . 4 ,  I E C  6 0 0 5 0 -1 9 5: 1 9 9 8 ,  1 9 5 - 0 6 -0 9 ,  m od i fi ed  – as  i n  
I E C 6 1 0 1 0 - 1 ]  

3.6.7   
cl ass  I  equ ipment  
protective  class  I  equ ipment  
eq u i pm e n t wi th  b as i c i n s u l a ti o n  a s  pro vi s i o n  fo r b as i c pro tecti on  a g a i n s t e l ectri c s h ock a n d  
pro te cti ve  bo n d i n g  as  p ro vi s i o n  for fa u l t  protecti o n ,  s u ch  th a t con d u cti ve  parts  o n  th e  o u ts i d e  
of th e  eq u i pm e n t cas e  ca n n o t becom e  l i ve  i n  th e  e ven t of a  fa i l u re  of th e  ba s i c i n s u l a ti o n  

[S O U RC E :  I E C  6 0 2 5 5- 2 7 : 2 0 1 3 ,  3 . 7 ]  

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

eq u i pm en t wi th :  

•  ba s i c  i n s u l a ti o n  as  p ro vi s i on  for b as i c protecti on  a g a i n s t  el ectri c s h ock,  a n d  

•  s u p p l e m en tary i n s u l a ti o n  as  p ro vi s i o n  for fau l t pro tecti o n ;  or  

•  i n  wh i ch  b as i c  p ro tecti on  an d  fa u l t p rotecti o n  are  p ro vi d e d  b y re i n forced  i n s u l a ti o n  

N o te  1  to  e n try:   Th e re  s h o u l d  b e  n o  p ro vi s i on  fo r a  p rote cti ve  co n d u cto r o r re l i a n ce  u p on  i n s ta l l a ti o n  co n d i ti o n s  
fo r s a fe ty p u rp os e s .  I t  i s ,  h o we ve r,  p o s s i b l e  to  con n e ct  a n  e a rth  co n d u cto r to  C l a s s  I I  e q u i p m e n t  for fu n cti on a l  (for 
e xa m p l e ,  E M C )  p u rp os e s .  

[S O U RC E :  I E C 6 0 2 55 -2 7 : 2 0 1 3 , 3 . 8 ,  I E C  6 0 0 5 0 : 2 0 0 8 ,  8 5 1 . 1 5. 1 1 ,  m od i fi ed  – Th e  ph ras e  
" ag a i n s t el ectri ca l  s h ock"  an d  a  n ote  to  e n try h a ve  b e e n  a d d e d  wh i l e  th e  refe re n ce to  
I E C  6 1 1 4 0 : 2 0 0 1 ,  7 . 3  h a s  b e e n  om i tted ]  

3.6.9   
pol lu tion  
ad d i ti o n  of fore i g n  m atter,  s o l i d ,  l i q u i d  or g as eo u s  th a t ca n  pro d u ce a  p erm a n en t re d u cti on  of 
d i e l ectri c  s tre n g th  or s u rfa ce  res i s ti vi ty of th e  i n s u l ati on  

N o te  1  to  e n try:  I o n i ze d  g a s e s  o f a  te m p o ra ry n a tu re  a re  n o t  con s i d e re d  a s  to  b e  a  p o l l u ti o n .  

[S O U RC E :  I E C 6 0 0 5 0 - 4 4 2 : 1 9 9 8 ,  4 4 2 - 0 1 - 2 8 ]  

3.6. 1 0   
pol lu tion  degree  

n u m e ral  ch aracteri zi n g  th e  expecte d  p o l l u ti o n  of th e  m i cro- e n vi ron m en t 

[S O U RC E :  I E C 6 0 0 5 0 - 58 1 : 2 0 0 8 ,  5 8 1 - 2 1 - 0 7 ]  
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3.6. 1 1   
pol lu tion  degree 1  
n o  po l l u ti on  o r on l y d ry,  n on -co n d u cti ve  p o l l u ti o n  o ccu rs ,  wh i ch  h as  n o  i n fl u en ce  

[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 6 . 7 ]  

3.6. 1 2   
pol lu tion  degree 2  
on l y n o n -con d u cti ve  p ol l u ti on  occu rs  e xce pt th at occas i o n a l l y a  tem p orary con d u cti vi ty ca u s ed  
b y co n d e n s a ti o n  i s  e xp ecte d   

[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 6 . 8 ]  

3.6. 1 3   
pol lu tion  degree 3  
con d u cti ve  p o l l u ti o n  occu rs ,  or d ry,  n o n - con d u cti ve  p o l l u ti o n  occu rs  wh i ch  b e com es  
con d u cti ve  d u e  to  co n d e n s a ti o n  wh i ch  i s  e xp ecte d  

N o te  1  to  e n try:  I n  s u ch  co n d i ti o n s ,  e q u i p m e n t  i s  n o rm a l l y  p rote cte d  a g a i n s t  e xp os u re  to  d i re ct  s u n l i g h t,  
p re ci p i ta ti o n ,  a n d  fu l l  wi n d  p re s s u re ,  b u t  n e i th e r te m p e ra tu re  n or h u m i d i ty i s  con tro l l e d .  

[S O U RC E :  I E C 6 1 0 1 0 - 1 : 2 0 1 0 ,  3 . 6 . 9 ]  

3.6. 1 4   
m icro-environment 
i m m ed i a te  e n vi ron m en t o f th e  i n s u l a ti o n  wh i ch  p arti cu l arl y i n fl u e n ces  th e  d i m en s i on i n g  of th e  
cre e p a g e  d i s ta n ces  

[S O U RC E :  I E C  6 0 0 5 0 - 8 5 1 : 2 0 0 8 ,  8 5 1 - 1 5- 1 6 ]  

3.6. 1 5   
clearance  
d i s tan ce  b etwe e n  two  con d u cti ve  parts  a l o n g  a  s tri n g  s tretch e d  th e  s h ortes t wa y be twe e n  
th e s e  con d u cti ve  p arts  

[S O U RC E :  I E C  6 0 0 5 0 - 4 4 1 : 1 9 8 4 ,  4 4 1 - 1 7 - 3 1 ]  

3.6. 1 6   
creepage d istance  
s h orte s t  d i s ta n ce  a l o n g  th e  s u rface  of a  s ol i d  i n s u l ati n g  m ate ri a l  b e twe e n  two  con d u cti ve  
parts  

[S O U RC E :  I E C  6 0 0 5 0 - 1 5 1 : 2 0 0 1 ,  1 5 1 - 1 5- 5 0 ]  

3.6. 1 7   
sol id  insu lation  

s o l i d  i n s u l a ti n g  m ateri a l  i n terpos e d  b e twe e n  two con d u cti ve  p arts  

[S O U RC E :  I E C 6 0 6 6 4 - 1 : 2 0 0 7 ,  3 . 4 ]  

3.6. 1 8   
d isruptive d ischarge  
fai l u re  of i n s u l a ti o n  u n d er e l ectri c s tres s ,  i n  wh i ch  th e  d i s ch arg e  com p l e te l y b ri d g es  th e  
i n s u l ati on  u n d er te s t,  red u ci n g  th e  vo l ta g e  b etwe e n  e l ectrod es  to  practi ca l l y ze ro  

N o te  1  to  e n try:  N on -s u s ta i n e d  d i s ru p ti ve  d i s ch a rg e  i n  wh i ch  th e  te s t  o b j e ct  i s  m om e n ta ri l y b ri d g e d  b y a  s p a rk o r 
a rc m a y o ccu r.  D u ri n g  th e s e  e ve n ts  th e  vo l ta g e  a cros s  th e  te s t  ob j e ct  i s  m om e n ta ri l y re d u ce d  to  z e ro  or to  a  ve ry 
s m a l l  va l u e .  D e p e n d i n g  o n  th e  ch a ra cte ri s ti cs  o f th e  te s t  ci rcu i t  a n d  th e  te s t  o b j e ct,  a  re cove ry of d i e l e ctri c  s tre n g th  
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m a y o ccu r a n d  m a y e ve n  a l l o w th e  te s t  vo l ta g e  to  re a ch  a  h i g h e r va l u e .  S u ch  a n  e ve n t s h o u l d  b e  i n te rp re te d  a s  a  
d i s ru p ti ve  d i s ch a rg e .  

N o te  2  to  e n try:  A d i s ru p ti ve  d i s ch a rg e  i n  a  s o l i d  d i e l e ctri c  p ro d u ce s  p e rm a n e n t l os s  of d i e l e ctri c  s tre n g th ;  i n  a  
l i q u i d  o r g a s e ou s  d i e l e ctri c  th e  l os s  m a y b e  on l y te m p o ra ry.  

[S O U RC E :  I E C 6 0 0 6 0 - 1 : 2 0 1 0 ,  3 . 1 . 1 ]  

3.6. 1 9   
sparkover 

d i s ru pti ve  d i s ch a rg e  th a t occu rs  i n  a  g a s e o u s  or l i q u i d  d i e l ectri c  

[S O U RC E :  I E C 6 0 0 6 0 - 1 : 2 0 1 0 ,  3 . 1 . 2 ]  

3.6.20   
flashover 
d i s ru p ti ve  d i s ch arg e  th a t occu rs  o ver th e  s u rfa ce  of a  d i e l ectri c i n  a  g as e ou s  or l i q u i d  
d i e l e ctri c   

[S O U RC E :  I E C 6 0 0 6 0 - 1 : 2 0 1 0 ,  3 . 1 . 3 ]  

3.6.21   
puncture  

d i s ru p ti ve  d i s ch arg e  th a t occu rs  th ro u g h  a  s o l i d  d i e l ectri c   

[S O U RC E :  I E C 6 0 0 6 0 - 1 : 2 0 1 0 ,  3 . 1 . 4 ]  

3.6.22   
extra-low-voltage  
ELV  

vo l tag e  n ot exce e d i n g  th e  re l e va n t vo l tag e  l i m i t  of b a n d  I  s p e ci fi e d  i n  I E C  6 0 4 4 9  

N o te  1  to  e n try:  F o r th e  p u rp o s e s  o f th i s  s ta n d a rd ,  th e  E LV va l u e s  a re  s p e ci fi e d  i n  6 . 3 .  

[S O U RC E :  I E C 6 0 0 5 0 - 8 2 6 : 2 0 0 4 ,  8 2 6 - 1 2 - 3 0 ]  

3.6.23   
SELV system  
e l e ctri c s ys tem  i n  wh i ch  th e  vol ta g e  ca n n o t exce e d  th e  va l u e  of extra - l o w vo l tag e :  

•  u n d e r n orm al  co n d i ti o n s ;  an d  

•  u n d e r s i n g l e- fa u l t  co n d i ti on s ,  i n cl u d i n g  e arth  fa u l ts  i n  o th er ci rcu i ts  

N o te  1  to  e n try:   S E L V i s  th e  a b b re vi a ti o n  fo r s a fe ty e xtra  l o w vo l ta g e .  

[S O U RC E :  I E C 6 0 0 5 0 - 8 2 6 : 2 0 0 4 ,  8 2 6 - 1 2 - 3 1 ]  

3.6.24   
PELV system  

e l e ctri c s ys tem  i n  wh i ch  th e  vol tag e  ca n n o t exce e d  th e  va l u e  of extra - l o w vo l tag e :  

•  u n d er n orm a l  co n d i ti o n s ,  an d  

•  u n d er s i n g l e- fa u l t  co n d i ti on s ,  excep t e arth  fau l ts  i n  oth er ci rcu i ts  

N o te  1  to  e n try:   P E L V i s  th e  a b b re vi a ti o n  fo r p rote cti ve  e xtra  l o w vo l ta g e .  

[S O U RC E :  I E C 6 0 0 5 0 - 8 2 6 : 2 0 0 4 ,  8 2 6 - 1 2 - 3 2 ]  
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3.7  Terms related  to  switches  of metering  equ ipment 

3.7. 1   
switch  
mechan ical  swi tch  
m ech an i ca l  s wi tch i n g  d e vi ce  cap a b l e  of m aki n g ,  ca rryi n g  a n d  bre aki n g  cu rre n ts  u n d er n orm al  
ci rcu i t  co n d i ti on s  wh i ch  m a y i n cl u d e  s p eci fi ed  op era ti n g  o verl o ad  con d i ti o n s  a n d  a l s o  carryi n g  
for a  s peci fi e d  ti m e  cu rre n ts  u n d er s peci fi e d  a bn orm al  ci rcu i t co n d i ti o n s  s u ch  as  th os e  of s h ort  
ci rcu i t  

N o te  1  to  e n try:  A s wi tch  m a y b e  ca p a b l e  o f m a ki n g  b u t  n o t  b re a ki n g  s h ort -ci rcu i t  cu rre n ts .  

[S O U RC E :  I E C 6 0 0 5 0 - 4 4 1 : 1 9 8 4 ,  4 4 1 - 1 4 - 1 0 ]  

3.7.2   
supply control  swi tch  
SCS  

s wi tch  i n ten d ed  to  co n tro l  th e  s u p p l y to  th e  prem i s es  

N o te  1  to  e n try:  I t  com p ri s e s  th e  co n ta cts  a n d  th e  p a rts  o p e ra ti n g  th e  co n ta cts ,  a n d  i t  m a y i n cl u d e  a  m e a n s  fo r 
m a n u a l  o p e ra ti o n .   

N o te  2  to  e n try:  T h e  s u p p l y con tro l  s wi tch  s h o u l d  n ot  b e  co n fu s e d  wi th  th e  s u p p l y s i d e  p ro te cti o n  d e vi ce  th a t  
d i s co n n e cts  th e  s u p p l y i n  th e  ca s e  o f a n  ove rcu rre n t fa u l t.  

3.7.3   
load  control  switch  
LCS  

s wi tch  i n ten d ed  to  co n tro l  l o ad s  wi th i n  th e  prem i s e s  

N o te  1  to  e n try:  I t  com p ri s e s  th e  con ta cts  a n d  th e  p a rts  o p e ra ti n g  th e  con ta cts .   

3.7.4   
auxi l i ary control  switch  

s wi tch  i n ten d ed  to  co n tro l  a u xi l i a ry d e vi ce s  

N o te  1  to  e n try:  I t  com p ri s e s  th e  con ta cts  or th e i r e l e ctro n i c e q u i va l e n t  a n d  th e  p a rts  op e ra ti n g  th e  co n ta cts .  

[S O U RC E :  I E C  6 2 0 52 - 2 1 : 2 0 0 4 ,  3 . 5. 3  a n d  3 . 5. 4 ,  m e rg e d  an d  m od i fi e d  – to  m ake th e  d e fi n i ti o n  
m ore  g e n e ra l  a n d  to  pro vi d e  a d d i ti on a l  i n form ati on  i n  th e  N o te ]  

3.7.5   
maximum  total  current  
Itot  
r. m . s .  va l u e  of th e  to ta l  cu rren t th a t a l l  th e  s wi tch es  of a  s tan d - a l o n e  ta ri ff-  or l o ad -co n tro l  
eq u i p m en t ca n  carry con ti n u o u s l y a t  th e  s am e ti m e u n d e r s p eci fi ed  con d i ti on s   

[S O U RC E :  I E C  6 2 0 5 2 - 2 1 : 2 0 0 4 ,  3 . 5 . 8 ,  m od i fi e d  – “ r. m . s ”  a n d  “ s ta n d  a l o n e”  a d d e d ]  

3.7.6   
short-ci rcu i t  current  
o ver-cu rre n t res u l ti n g  from  a  s h ort ci rcu i t d u e  to  a  fa u l t or a n  i n correct co n n ecti o n  i n  an  
e l e ctri c ci rcu i t   

[S O U RC E :  I E C 6 0 0 5 0 - 4 4 1 : 1 9 8 4 ,  4 4 1 - 1 1 - 0 7 ]  

3.7.7   
prospective  current  <of a  ci rcu i t  wi th  or wi th o u t a  s wi tch i n g  d e vi ce >  

cu rren t th a t wo u l d  fl o w i n  th e  ci rcu i t  i f i t  was  re p l a ced  b y a  co n d u ctor of n e g l i g i bl e  i m p ed a n ce  
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[S O U RC E :  I E C 6 0 0 5 0 - 4 4 1 : 1 9 8 4 ,  4 4 1 - 1 7 - 0 1 ,  m od i fi ed  – N o te  rem o ved ]  

3.7.8   
breaking  current <of a  s wi tch i n g  d e vi ce  or a  fu s e >  
cu rren t i n  a  p o l e  of a  s wi tch i n g  d e vi ce  or i n  a  fu s e  a t th e  i n s ta n t of i n i ti a ti on  of th e  a rc d u ri n g  a  
bre aki n g  proces s  

[S O U RC E :  I E C 6 0 0 5 0 - 4 4 1 : 1 9 8 4 ,  4 4 1 - 1 7 - 0 7 ]  

3.7.9   
breaking  capaci ty <of a  s wi tch i n g  d e vi ce  or a  fu s e >  
va l u e  of pros pe cti ve  cu rren t th a t a  s wi tch i n g  d e vi ce  o r a  fu s e  i s  ca p a b l e  of breaki n g  a t a  
s ta te d  vo l ta g e  u n d e r p re s cri be d  co n d i ti o n s  of u s e  a n d  b e h a vi o u r 

[S O U RC E :  I E C 6 0 0 5 0 - 4 4 1 : 1 9 8 4 ,  4 4 1 - 1 7 - 0 8 ,  m od i fi ed  – N o tes  rem o ved ]  

3.7. 1 0   
making  capaci ty <of a  s wi tch i n g  d e vi ce  or a  fu s e >  
va l u e  of pros p ecti ve  cu rren t th at a  s wi tch i n g  d e vi ce  i s  ca p ab l e  of m aki n g  a t a  s ta te d  vol tag e  
u n d er pre s cri b e d  co n d i ti o n s  of u s e  a n d  b eh a vi o u r 

[S O U RC E :  I E C  6 0 0 5 0 - 4 4 1 : 1 9 8 4 ,  4 4 1 - 1 7 - 0 9 ,  m od i fi e d  – N o te  re m o ved ]  

3.7. 1 1   
short-ci rcu i t  making  capaci ty 
m aki n g  cap a ci ty for wh i ch  th e  pre s cri b e d  con d i ti o n s  i n cl u d e  a  s h ort ci rcu i t  a t th e  te rm i n a l s  of 
th e  s wi tch i n g  d e vi ce  

[S O U RC E :  I E C 6 0 0 5 0 - 4 4 1 : 1 9 8 4 ,  4 4 1 - 1 7 - 1 0 ]  

3.7. 1 2   
short-time withstand  current  
cu rren t th at a  ci rcu i t  or a  s wi tch i n g  d e vi ce  i n  th e  cl os e d  pos i ti o n  ca n  carry d u ri n g  a  s p eci fi ed  
sh ort ti m e  u n d e r pres cri b ed  con d i ti on s  of u s e  a n d  be h a vi o u r 

[S O U RC E :  I E C  6 0 0 5 0 - 4 4 1 : 1 9 8 4 ,  4 4 1 - 1 7 - 1 7 ]  

3.7. 1 3   
fused  short-circu i t  current  

con d i ti o n a l  s h ort-ci rcu i t cu rren t wh e n  th e  cu rre n t l i m i ti n g  d e vi ce  i s  a  fu s e   

[S O U RC E :  I E C  6 0 0 5 0 - 4 4 1 : 1 9 8 4 ,  4 4 1 - 1 7 - 2 1 ]  

3.7. 1 4  
min imum switched  current  
sm al l e s t  cu rre n t th a t a  s wi tch  i s  a b l e  to  m a ke ,  carry an d  brea k a t th e  ra ted  b re a ki n g  vo l tag e  
an d  u n d er pre s cri b ed  co n d i ti o n s   

[S O U RC E :  I E C  6 2 0 5 5 - 3 1 : 2 0 0 5 ,  3 . 5 . 1 ,  m od i fi e d  – pa ym e n t m eter”  re p l ace d  b y “ s wi tch ” ]  

3.7. 1 5   
trip-free mechan ical  switch ing  device  
m ech an i ca l  s wi tch i n g  d e vi ce,  th e  m ovi n g  con ta cts  of wh i ch  re tu rn  to  an d  rem a i n  i n  th e  o p en  
pos i ti o n  wh e n  th e  o p e n i n g  ( i . e .  tri p p i n g )  o p erati on  i s  i n i ti a te d  after th e  i n i ti ati on  of th e  cl os i n g  
op era ti o n ,  e ve n  i f th e  cl o s i n g  com m an d  i s  m ai n ta i n e d   
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N o te  1  to  e n try:  To  e n s u re  p rop e r b re a ki n g  o f th e  cu rre n t wh i ch  m a y h a ve  b e e n  e s ta b l i s h e d ,  i t  m a y b e  n e ce s s a ry 
th a t  th e  co n ta cts  m om e n ta ri l y re a ch  th e  cl o s e d  p o s i ti on .  

N o te  2  to  e n try:  Th e  wo rd i n g  of I E C  6 0 0 5 0 -4 4 1 : 1 9 8 4 ,  4 4 1 - 1 6 - 3 1  h a s  b e e n  co m p l e te d  b y a d d i n g  " ( i . e .  tri p p i n g ) "  
s i n ce  th e  o p e n i n g  op e ra ti on  o f a  tri p -fre e  m e ch a n i ca l  s wi tch i n g  d e vi ce  i s  a u to m a ti ca l l y co n tro l l e d .  

[S O U RC E :  I E C 6 0 9 4 7 - 1 : 2 0 0 7 ,  2 . 4 . 2 3 ]  

4 Tests  

4.1  General  

N O TE  Th i s  s u b cl a u s e  i s  b a s e d  I E C  6 1 0 1 0 -1 : 2 0 1 0 ,  4 . 1 .  

Tes ts  i n  th i s  s ta n d a rd  are  typ e  tes ts  to  b e  carri e d  ou t on  s am p l e s  of e q u i p m en t or p arts .  Th ei r 
on l y p u rpos e  i s  to  ch e ck th a t th e  d es i g n  a n d  co n s tru cti o n  en s u re  con form i ty wi th  th i s  
s ta n d a rd .  

An n ex I  s p eci fi e s  ro u ti n e  te s ts  to  be  pe rform ed  b y m a n u factu rers  on  e q u i pm en t wh i ch  h as  
bo th  h a za rd ou s  l i ve  p arts  a n d  acce s s i b l e  con d u cti ve  p a rts .  

Th e  eq u i pm en t s h a l l  at  l ea s t m ee t th e  re q u i rem e n ts  of th i s  s ta n d ard .  I t  i s  p erm i s s i b l e  to  
exce e d  th e  req u i rem en ts .  I f,  i n  th i s  s ta n d ard ,  a  l o wer l i m i t  i s  s p eci fi ed  for a  con fo rm i ty val u e,  
th e n  th e  e q u i pm en t m a y d em o n s trate  a  l arg er va l u e .  I f a n  u pp er l i m i t i s  s p eci fi e d  for a  
con form i ty va l u e ,  th e  e q u i pm e n t m a y d em on s tra te  a  l o wer va l u e .  

Tes ts  o n  s u b - a s s em bl i e s  th a t m ee t th e  req u i re m e n ts  of th e  re l e van t s tan d a rd s  s p e ci fi ed  i n  
th i s  s ta n d ard ,  a n d  are  u s ed  i n  accord an ce wi th  th em ,  n e ed  n ot be  re p e a te d .  H o we ver,  s u b -
as s em b l i es  are  expos e d  to  th e  te s ts  wh e n  fi tte d  i n  th e  e q u i pm en t.  Th e  com pl ete  e q u i p m en t 
wi th  th e  s u b- a s s em b l i es  fi tted  s h a l l  p a s s  th e  tes ts .  

S e e  a l s o  C l au s e  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  

N O TE  Th i s  s u b cl a u s e  re p ro d u ce s  I E C  6 1 0 1 0 -1 : 2 0 1 0 ,  4 . 2 .  

Th e s e q u e n ce of te s ts  i s  op ti o n al  u n l es s  o th erwi s e  s p eci fi ed .  Th e  e q u i pm e n t u n d er tes t s h a l l  
be  care fu l l y i n s p e cte d  a fter ea ch  te s t.  I f th e  res u l t  of a  tes t cau s e s  d o u b t wh e th e r an y e arl i er  
tes ts  wo u l d  h a ve  be e n  p as s e d  i f th e  s eq u en ce h a d  b e e n  re vers ed ,  th e s e  e arl i er tes ts  s h a l l  b e  
rep e ate d .  
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4.3  Reference  test  condi tions  

4.3. 1  Atmospheric  condi tions  

N O TE  1  Th i s  s u b cl a u s e  i s  b a s e d  o n  I E C  6 0 0 6 8 -1 : 2 0 1 3 ,  b u t  wi th  va l u e s  ta ke n  fro m  I E C  6 2 0 5 2 - 1 1 : 2 0 0 3 .  

Th e s tan d ard  ra n g e  of a tm os p h e ri c co n d i ti o n s  for ca rryi n g  o u t m eas u re m en ts  an d  tes ts  s h a l l  
be  as  fo l l o ws :  

a)  am b i en t tem p era tu re :  1 5  ° C  to  2 5  ° C ;  

I n  cou n tri es  wi th  h ot cl i m ates ,  th e  m an u factu rer a n d  th e  tes t l ab oratory m ay a g re e  to  ke ep  
th e  am bi e n t  tem p eratu re  be twe en  2 0  ° C  to  3 0  ° C .  

b)  re l a ti ve  h u m i d i ty 4 5  %  to  7 5  % ;  

c)  atm os p h e ri c pre s s u re  of 8 6  kP a  to  1 0 6  kP a.  

d )  N o  h o ar fros t,  d e w,  perco l ati n g  water,  ra i n ,  s o l ar rad i ati o n ,  e tc.  s h a l l  b e  pre s en t.  

I f th e  p aram ete rs  to  b e  m eas u red  d e p e n d  o n  te m pe ratu re,  pre s s u re  a n d /or h u m i d i ty a n d  th e  
l a w of d e p en d en ce i s  u n kn o wn ,  th e  atm os p h eri c co n d i ti o n s  for ca rryi n g  o u t m e as u re m en ts  
an d  tes ts  s h a l l  b e  as  fo l l o ws :  

e)  am b i en t tem p era tu re :  2 3  ° C  ±  2  ° C ;  

f)  re l a ti ve  h u m i d i ty 4 5  %  to  55  % .  

N O TE  2  Th e  va l u e s  a re  fro m  I E C  6 0 0 6 8 -1 : 2 0 1 3 ,  4 . 2 ,  wi d e  to l e ra n ce  fo r te m p e ra tu re  a n d  wi d e  ra n g e  fo r h u m i d i ty.  

4.3.2  State  of the  equ ipment 

4.3.2 . 1  General  

N O TE  S u b cl a u s e  4 . 3 . 2  i s  b a s e d  o n  I E C  6 1 0 1 0 -1 : 2 0 1 0 ,  4 . 3 . 2 ,  m od i fi e d  a s  a p p ro p ri a te  fo r m e te ri n g .  

U n l es s  o th e rwi s e  s p eci fi e d ,  e a ch  tes t s h a l l  b e  carri e d  o u t o n  th e  eq u i p m en t as s em bl ed  for 
n orm a l  u s e ,  a n d  u n d e r th e  l e as t fa vo u ra b l e  com b i n ati o n  of th e  co n d i ti on s  g i ve n  i n  4 . 3 . 2 . 2  to  
4 . 3 . 2 . 1 0 .  I n  cas e  of d o u b t,  tes ts  s h a l l  b e  p e rform e d  i n  m ore  th a n  o n e  com bi n a ti on  of 
con d i ti o n s .  

To  b e  ab l e  to  p e rform  s om e tes ts ,  l i ke  tes ti n g  i n  s i n g l e  fa u l t co n d i ti on ,  veri fi cati on  of 
cl eara n ces  a n d  cre ep a g e  d i s ta n ces  b y m e as u rem e n t,  p l aci n g  th erm oco u p l es ,  ch ecki n g  
corros i o n ,  a  s p eci a l l y pre pare d  s p eci m en  m a y b e  n e e d e d  an d  / or i t  m a y b e  n eces s a ry to  cu t 
a  p erm a n e n tl y cl os e d  s p eci m en  o pe n  to  veri fy th e  res u l ts .  

4.3.2 .2  Posi tion  of equ ipment  

Th e eq u i pm en t s h a l l  b e  m ou n te d  i n  i ts  n orm a l  worki n g  p os i ti on ,  i n cl u d i n g  a  m atch i n g  s ocke t 
wh e re  a pp l i cab l e  a n d  wi th  a n y ven ti l a ti o n  u n i m pe d e d .  E q u i p m en t i n ten d ed  to  b e  bu i l t  i n to  a  
wa l l ,  reces s ,  ca bi n e t,  e tc. ,  s h a l l  be  i n s ta l l e d  as  s peci fi e d  i n  th e  m an u fa ctu rer' s  i n s tru cti o n s .  
S e e  a l s o  1 0 . 4 .  

4.3.2 .3  Plug-in  modu les  

An y p l u g - i n  m od u l e s  th a t m a y be  u s e d  wi th  th e  e q u i pm en t u n d er te s t a n d  / or b atte ri es  s h a l l  
be  e i th er co n n ected  or n ot  co n n ected .  

N O TE  E xa m p l e s  fo r p l u g -i n  m o d u l e s  a re  com m u n i ca ti on  m o d u l e s  p ro vi d e d  o r re com m e n d e d  b y th e  m a n u fa ctu re r.  

4.3.2 .4  Covers  and  removable  parts  

Co vers  or p arts  wh i ch  ca n  b e  rem ove d  wi th o u t  u s i n g  a  to o l  s h al l  b e  rem o ve d  or n ot rem ove d .  
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4.3.2 .5  Connection  of the  vol tage and  current ci rcu i ts  

Th e e q u i pm e n t s h a l l  b e  co n n ecte d  for i ts  i n te n d e d  p u rp os e,  ( i . e.  tog eth er wi th  a  s p eci fi ed  
m atch i n g  s ocket wh ere  a pp l i cab l e ) ,  or n ot  co n n ected .  

U n l es s  oth e rwi s e  s pe ci fi ed ,  th e  l eas t fa vo u ra b l e  con d i ti o n s  th at m a y occu r i n  re a l  l i fe  
con d i ti o n s  s h a l l  b e  s e l ected  from  th e  fo l l o wi n g  a s  ap p l i ca b l e:  

a )  th e  vo l ta g e  ci rcu i ts  of m e ters  s h a l l  be  e i th er e n erg i ze d  or n ot e n erg i ze d .  W h e n  e n e rg i ze d ,  
th e  vo l ta g e  s h a l l  b e  b e twe e n  8 0  %  of th e  l o we s t refere n ce  vo l tag e  an d  1 1 5  %  of th e  
h i g h e s t referen ce  vo l ta g e.  I f th e  pe rm i tted  to l era n ce i s  h i g h er,  th e n  th e  vo l tag e  s h a l l  b e  a t 
an y vo l ta g e  i n  th e  o p era ti n g  ran g e;  

b)  i n  th e  cas e  of s i n g l e- p h as e  eq u i pm e n t,  th e  vo l ta g e  s h a l l  be  con n ecte d  wi th  b o th  n orm a l  
an d  re vers e  p ol ari ty ( l i n e  a n d  n e u tra l  re ve rs e d );  

c)  i n  th e  cas e  of th re e - p h as e e q u i pm e n t,  on e ,  two ,  or th ree  p h as e  vo l ta g es  s h a l l  be  
con n e cte d .  W h en  a l l  th re e  p h as e  vo l ta g es  are  con n ecte d ,  th e n  th e  vo l ta g es  s h a l l  b e  
con n e cte d  wi th  b o th  n o rm a l  a n d  re vers e  ph a s e  s eq u e n ce ;  

d )  th e  cu rre n t  ci rcu i ts  s h a l l  b e  l o a d e d  wi th  a  cu rre n t u p  to  Im a x  or n ot  l o a d e d ;  

I n  th e  cas e  of p o l yp h as e  eq u i pm en t,  th e  cu rre n t ci rcu i ts  s h a l l  carry a  b a l a n ced  l o a d .  

N O TE  F o r s u p p l y a n d  l o a d  co n tro l  s wi tch e s ,  s e e  4 . 3 . 2 . 6 .  F o r a u xi l i a ry co n trol  s wi tch e s ,  s e e  4 . 3 . 2 . 7 .  

e)  eq u i p m en t for tari ff an d  l o a d  co n tro l  s h a l l  b e  e i th er e n erg i ze d  or n o t e n erg i ze d .  W h en  
en e rg i ze d ,  th e  vo l ta g e  s h a l l  b e  b etwe e n  8 0  %  of th e  l o wes t refe ren ce vol ta g e  a n d  1 1 5  %  
of th e  h i g h e s t  refe re n ce vo l tag e .  I f th e  p erm i tted  to l e ra n ce i s  h i g h e r,  th en  th e  vo l ta g e  s h a l l  
be  at  a n y vo l ta g e  i n  th e  o pe ra ti n g  ra n g e ;  

f)  i n  th e  ca s e  of e q u i pm e n t wi th  a  ( s e para te)  a u xi l i ary p o wer s u p pl y,  th e  a u xi l i a ry s u p p l y 
vo l tag e  s h a l l  b e  co n n ecte d  or n o t co n n ecte d .  I n  th e  cas e  of d . c.  or s i n g l e  ph as e  a. c.  
au xi l i ary po we r s u p p l y,  th e  vo l ta g e  s h a l l  b e  con n e cte d  wi th  b oth  n orm a l  or re vers e  p o l ari ty 
i f th i s  l a tter i s  p os s i b l e ;  

g )  th e  freq u en c y s h a l l  b e  a n y ra te d  fre q u e n c y.  

4.3.2 .6  Supply and  load  control  swi tches  

U n l es s  oth e rwi s e  s peci fi ed ,  a l l  s u p p l y con tro l  s wi tch e s  ( S C S s )  a n d  l o a d  con trol  s wi tch e s  
(LC S s )  s h a l l  b e  i n  th e  cl os e d  p os i ti on .  W h en  a  S C S  i s  cl os ed ,  i t  s h a l l  carry a  cu rre n t eq u al  to  
Im a x.  W h en  a  L C S  i s  cl os e d ,  i t  s h a l l  carry a  cu rre n t eq u al  to  i ts  ra te d  o pera ti o n a l  cu rre n t Ie .  I f 
th ere  are  s e ve ra l  L C S s  p res e n t,  th e  to ta l  cu rre n t s h a l l  n ot  be  m ore  th a n  Itot.  

N O TE  1  S wi tch e s  m a y b e  co n tro l l e d  l oca l l y o r re m o te l y a n d  th e y m a y b e  o p e ra te d  l oca l l y.  

N O TE  2  F o r te s ti n g  d i re ct  co n n e cte d  m e te rs  e q u i p p e d  wi th  S C S s  s e e  6 . 1 0 . 6 .  F o r te s ti n g  l oa d  co n trol  s wi tch e s  
s e e  a n d  6 . 1 0 . 7 .  

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

Au xi l i a ry i n pu t ci rcu i ts  s h a l l  b e  e i th er co n n e cte d  to  a n y vo l tag e  wi th i n  th e i r rate d  o perati n g  
vo l ta g e  ra n g e  or n o t co n n e cted .  

Th e  ra te d  l o a d  i m pe d a n ce of au xi l i ary o u tp u t  ci rcu i ts  s h a l l  b e  e i th e r con n ected  or n o t 
con n ecte d .  

Au xi l i a ry co n tro l  s wi tch e s  s h a l l  b e  e i th er i n  th e  cl os e d  or i n  th e  o p e n  pos i ti o n .  W h en  a n  
au xi l i ary co n tro l  s wi tch  i s  cl os ed ,  i t  s h al l  b e  l o ad e d  or n ot l o a d e d  wi th  ra te d  cu rren t.  

4.3.2 .8  Connection  of batteries  

I n  th e  cas e  of e q u i p m en t eq u i p p e d  wi th  a  b attery,  i f th e  m ea n s  of co n n ecti o n  perm i ts  re vers a l ,  
th e  b atte ry s h a l l  b e  co n n e cte d  wi th  b o th  re vers e  a n d  n orm a l  po l ari ty.  
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4.3.2 .9  Protective  conductor terminals  

Protecti ve  co n d u ctor term i n a l s ,  i f a n y,  s h a l l  b e  co n n ecte d  to  e arth .  

4.3.2 .1 0  Physical  token  carriers  

P a ym e n t m eters  e q u i p p e d  wi th  ph ys i ca l  toke n  carri er a cce p tors  m a y be  te s te d  wi th  th e  token  
carri er ( or m eta l l i c  te s t  token  carri er)  i n s erte d  or n ot i n s erte d  u n l es s  exp l i ci tl y s p eci fi e d  for 
parti cu l ar tes ts .  

4.3.2 .1 1  Test cables  

N O TE  1  Th i s  s u b cl a u s e  d oe s  n ot  a p p l y to  i n s ta l l a ti o n ,  wh i ch  i s  g e n e ra l l y s u b j e ct  to  n a ti on a l  wi ri n g  re g u l a ti o n s .  

N O TE  2  Th i s  s u b cl a u s e  i s  b a s e d  on  I E C  6 0 9 4 7 -1 : 2 0 0 7 ,  8 . 3 . 3 . 3 . 4 .  

Tes t cab l es  for con n ecti n g  th e  cu rre n t ci rcu i ts ,  s u pp l y co n tro l  s wi tch e s  a n d  l o a d  co n tro l  
s wi tch e s  s h a l l  be  s i n g l e  core  or s tra n d e d ,  s u i ta b l e  i n s u l ate d  ca b l e s  wi th  cros s -s ecti o n s  as  
g i ve n  i n  Ta b l e  1 .  Th e  l e n g th  of th e  te s t ca b l es  s h a l l  b e:  

•  1  m  for cros s - s e cti on s  u p  to  a n d  i n cl u d i n g  3 5  m m 2  (or AW G  2 );  

•  2  m  for cros s -s ecti on s  l a rg er th an  3 5  m m
2

 ( or AW G  2 ) .  

F or th e  term i n a l s  of vo l tag e  ci rcu i ts  a n d  a u xi l i a ry ci rcu i ts  th e  tes t ca b l es  s h a l l  be  s i n g l e  core  
or s tran d ed ,  s u i ta b l y i n s u l ate d  ca b l es  of 1  m m 2 ,  u n l es s  o th e rwi s e  s p eci fi e d  b y th e  
m an u factu re r.  
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Th e fol l o wi n g  d ata  for e a ch  tes t to  b e  co n d u cte d  s h a l l  b e  a va i l ab l e  from  th e  m an u factu rer o n  
re q u e s t:  

•  th e  typ e ,  cros s - s e cti o n a l  area ,  l e n g th  an d  term i n ati on  of co n n e cti n g  ca b l es ,  i f th es e  ca n  
affe ct th e  typ e  tes t res u l ts ,  for exam pl e  tem p eratu re  ri s e.  I f th e s e  are  d i ffere n t from  th e  
va l u es  s p eci fi ed  i n  Tab l e  1 ,  th e  rea s o n s  s h a l l  be  g i ven ;  

•  th e  p os i ti on  of th e  e q u i p m e n t wh ere  re l e va n t;  

•  th e  s ta te  of th e  e q u i pm en t;  

N O TE  2  Th i s  i n cl u d e s  vo l ta g e s  a n d  cu rre n ts  a p p l i e d  to  th e  te rm i n a l s ,  p a rts  fi tte d  o r n o t,  p os i ti o n  of s wi tch e s  
e tc.  

•  m eas u rem e n t u n certa i n ty for a l l  m e as u rem en t re s u l ts .  

W h ere  a p p l i ca b l e ,  th e  d a ta  s h a l l  i n cl u d e:  

•  i n i ti a l  m eas u rem e n t;  

•  m eas u rem e n t d u ri n g  th e  i n d i vi d u a l  tes t;  

•  fi n a l  m eas u re m en t.  

4.4  Testing  in  s ing le  fau l t  condi tion  

4.4. 1  General  

N O TE  S u b cl a u s e  4 . 4  i s  b a s e d  on  I E C  6 1 0 1 0 -1 : 2 0 1 0 ,  4 . 4 ,  m od i fi e d  a s  a p p l i ca b l e  fo r m e te ri n g .  

Th e m an u fa ctu rer m a y pro vi d e  g u i d a n ce to  th e  tes t l a bora tory o n  h o w to  perfo rm  tes ts  i n  
s i n g l e  fa u l t  con d i ti o n .  Th e  fo l l o wi n g  g e n era l  g u i d e l i n es  a n d  re q u i rem e n ts  a pp l y.  

a)  exa m i n a ti o n  of th e  e q u i pm en t a n d  i ts  ci rcu i t d i a g ram  wi l l  g e n era l l y s h o w th e  fa u l t  
con d i ti o n s  wh i ch  are  l i ab l e  to  res u l t i n  h a za rd s  a n d  wh i ch ,  th erefore,  s h a l l  b e  a pp l i ed ;  

b)  fau l t tes ts  s h a l l  be  m ad e as  s p eci fi e d  for ch ecki n g  con fo rm i ty,  u n l es s  i t  ca n  b e  
d em on s trate d  th at n o  h a za rd  cou l d  ari s e  from  a  p arti cu l ar fa u l t  co n d i ti o n ;  

c)  th e  e q u i p m en t s h a l l  be  o pera te d  u n d er th e  l e as t fa vo u ra bl e  com b i n ati on  of re fere n ce  tes t 
con d i ti o n s  (s e e  4 . 3 ) .  Th es e  com bi n ati on s  m a y b e  d i ffere n t for d i ffere n t fau l ts  a n d  th e y 
s h a l l  b e  record e d  for e ach  tes t.  

4.4.2  Appl ication  of fau l t  conditions  

4.4.2 .1  General  

F a u l t co n d i ti on s  s h a l l  i n cl u d e  th os e  s p eci fi e d  i n  4 . 4 . 2 . 2  to  4 . 4 . 2 . 8 .  Th e y s h a l l  b e  a p p l i e d  o n e  
at a  t i m e an d  s h a l l  b e  a pp l i ed  i n  tu rn  i n  an y co n ven i e n t ord er.  M u l ti p l e  s i m u l ta n eo u s  fa u l ts  
s h a l l  n ot  be  a p p l i e d  u n l e s s  th e y a re  a  con s e q u e n ce of an  a p p l i e d  fa u l t.   

After e ach  a p p l i ca ti o n  of a  fau l t co n d i ti on ,  th e  e q u i pm en t or p art s h al l  p as s  th e  a p pl i ca bl e  
te s ts  of 4 . 4 . 4 .  

4.4.2 .2  Protective  impedance  

Th e fo l l o wi n g  req u i rem en ts  ap p l y:  

a)  i f a  p rotecti ve  i m pe d a n ce i s  form ed  b y a  com bi n a ti o n  of com po n e n ts ,  a n d  u n l e s s  e ach  
com pon e n t i s  certi fi ed  to  fa i l  i n  a n  o pe n  ci rcu i t  s tate ,  e ach  com po n e n t s h a l l  b e  s h ort-
ci rcu i ted  o r d i s co n n ected ,  wh i ch e ver i s  l es s  fa vo u ra b l e;  

b)  i f a  pro tecti ve  i m p e d a n ce  i s  form e d  b y th e  com bi n ati on  of b as i c i n s u l a ti o n  an d  a  cu rre n t  or 
vo l tag e  l i m i ti n g  d e vi ce,  b oth  th e  b a s i c i n s u l ati on  a n d  th e  cu rren t o r vo l ta g e  l i m i ti n g  d e vi ce  
s h a l l  b e  s u bj ecte d  to  s i n g l e  fau l ts ,  a pp l i ed  o n e  a t  a  ti m e .  B as i c i n s u l a ti o n  s h a l l  b e  b ri d g e d  
an d  th e  cu rre n t  or vo l tag e  l i m i ti n g  d e vi ce  s h a l l  be  s h ort-ci rcu i ted  or d i s con n ecte d ,  
wh i ch e ver i s  l es s  fa vo u ra b l e ;  
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c)  i f a  p ro tecti ve  i m p e d an ce  i s  fo rm ed  wi th  a  s i n g l e  com p on e n t th at m ee ts  th e  re q u i rem e n ts  
of 6 . 5. 4 ,  i t  n e e d  n o t be  s h ort-ci rcu i ted  or d i s co n n e cte d .  

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

Th es e s h a l l  b e  o p era ted  con ti n u o u s l y i f co n ti n u o u s  o pe ra ti o n  co u l d  occu r i n  a  s i n g l e  fa u l t  
con d i ti o n .  

N O TE  I n d i vi d u a l  p a rts  i n cl u d e  re l a ys  a n d  o th e r e l e ctro m a g n e ti c  d e vi ce s .  

4.4.2 .4  Transformers  

4.4.2 .4.1  General  

N O TE  S u b cl a u s e  4 . 4 . 2 . 4  a p p l i e s  o n l y to  tra n s form e rs  u s e d  wi th i n  th e  m e te ri n g  e q u i p m e n t.  

Tran s form ers  s h a l l  b e  te s te d  as  s p eci fi ed  i n  4 . 4 . 2 . 4 . 2  to  4 . 4 . 2 . 4 . 4 .  

A tran s form er d am ag e d  d u ri n g  o n e  tes t m a y be  re pa i re d  or re p l ace d  b efore  th e  n ext tes t.  

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

N O TE  Th i s  s u b cl a u s e  re p ro d u ce s  I E C  6 1 0 1 0 -1 : 2 0 1 0 ,  4 . 4 . 2 . 7 . 2 .  

E a ch  u n ta p p e d  ou tp u t wi n d i n g ,  a n d  e ach  s e cti o n  of a  ta p pe d  o u tpu t wi n d i n g ,  wh i ch  i s  l o a d ed  
i n  n orm al  u s e ,  s h a l l  be  tes te d  i n  tu rn ,  o n e  at a  ti m e,  to  s i m u l ate  s h o rt ci rcu i ts  i n  th e  l oa d .  
O ve rcu rre n t pro tecti o n  d e vi ces  rem ai n  fi tte d  d u ri n g  th e  tes t.  Al l  oth er wi n d i n g s  are  l o ad e d  o r 
n o t l o ad e d ;  wh i ch e ver l o ad  con d i ti on  of n orm al  u s e  i s  l es s  fa vo u ra bl e .  

4.4.2 .4.3  Overload  

N O TE  Th i s  s u b cl a u s e  re p ro d u ce s  I E C  6 1 0 1 0 -1 : 2 0 1 0 ,  4 . 4 . 2 . 7 . 3 .  

E a ch  u n tap p ed  o u tp u t wi n d i n g ,  an d  each  s ecti on  of a  ta pp e d  o u tp u t wi n d i n g ,  i s  o verl oa d e d  i n  
tu rn  on e  a t  a  t i m e.  Th e  oth er wi n d i n g s  a re  l o ad e d  or n o t l o a d e d  wh i ch e ver l o a d  con d i ti o n  of 
n orm a l  u s e  i s  l es s  fa vo u ra b l e.  I f an y o verl o a d s  a ri s e  from  tes ti n g  i n  th e  s i n g l e  fa u l t con d i ti on s  
of 4 . 4 ,  s eco n d ary wi n d i n g s  s h al l  b e  s u bj ected  to  th os e  o ve rl oa d s .  

O ve rl o a d i n g  i s  carri ed  o u t b y co n n e cti n g  a  vari a b l e  res i s tor a cros s  th e  wi n d i n g .  Th e  res i s tor i s  
ad j u s te d  as  q u i ckl y as  p os s i b l e  a n d  re ad j u s te d ,  i f n eces s a ry,  after 1  m i n  to  m a i n tai n  th e  
ap p l i ca b l e  o ve rl o a d .  N o  fu rth er re a d j u s tm e n ts  a re  th e n  p erm i tted .  

I f o vercu rre n t pro tecti on  i s  pro vi d e d  b y a  cu rren t- bre aki n g  d e vi ce ,  th e  o ve rl oa d  tes t cu rre n t i s  
th e  m axi m u m  cu rre n t wh i ch  th e  o vercu rre n t p ro te cti o n  d e vi ce  i s  j u s t ca p a b l e  of p as s i n g  for 
1  h .  B efore  th e  tes t,  th e  d e vi ce  i s  re p l ace d  b y a  l i n k wi th  n e g l i g i bl e  i m pe d an ce .  I f th i s  val u e  
can n ot b e  d eri ved  from  th e  s peci fi ca ti o n ,  i t  i s  to  b e  e s ta b l i s h ed  b y tes t.  

F or e q u i pm en t i n  wh i ch  th e  o u tp u t vo l tag e  i s  d es i g n e d  to  co l l a ps e  wh e n  a  s peci fi e d  o ve rl oa d  
cu rren t i s  re ach e d ,  th e  o verl o a d  i s  s l o wl y i n cre as e d  to  a  p oi n t j u s t b efore  th e  po i n t wh i ch  
cau s es  th e  ou tp u t vo l tag e  to  col l a ps e .  

I n  a l l  o th er cas es ,  th e  l o a d i n g  i s  th e  m axi m u m  po wer o u tpu t o bta i n a b l e  from  th e  tra n s form er.  

4.4.2 .4.4  Open  ci rcu i t  of current transformers  

Th e s eco n d ary s i d e  of (a )  cu rre n t tra n s form er(s )  ( C Ts )  s h a l l  b e  o p en -ci rcu i te d .  

I f th i s  co n d i ti o n  ca n n o t o ccu r i n  practi ce ,  th i s  te s t  m a y b e  om i tted .  F or exa m pl e,  th i s  tes t m a y 
be  om i tte d  for po tte d  C Ts  s ol d ere d  a n d  m ech a n i ca l l y s ecu re d  to  th e  pri n ted  wi ri n g  b oard ,  or 
for C Ts  wi th  th e i r s eco n d ary s i d e  co n n ecte d  to  th e  p ri n te d  wi ri n g  b o ard  b y m ech a n i ca l l y 
s ecu re d  ca b l es ,  s u ch  th a t s o l d er j o i n ts  are  prote cted  from  m ech a n i ca l  s tres s .  
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4.4.2 .5  Equ ipment wi th  auxi l iary supply 

N O TE  Th i s  s u b cl a u s e  re p ro d u ce s  I E C  6 1 0 1 0 -1 : 2 0 1 0 ,  4 . 4 . 2 . 9 .  

E q u i pm e n t d e s i g n ed  to  b e  o p erated  wi th  an  a u xi l i ary s u p p l y s h a l l  b e  co n n ecte d  to  th at s u pp l y 
or n ot,  wh i ch e ver i s  l es s  favo u ra b l e.  

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

N O TE  1  Th i s  s u b cl a u s e  i s  b a s e d  o n  I E C  6 0 2 5 5 -2 7 : 2 0 1 3 ,  5 . 2 . 2 . 6 .  

S i n g l e  fa u l t  co n d i ti on s  s h a l l  b e  a pp l i ed  b y op e n - ci rcu i ti n g  or s h ort-ci rcu i ti n g  com p on e n ts  i n  
m ai n s -ci rcu i ts  an d  h a za rd o u s  vo l tag e  n o n - m ai n s - ci rcu i ts ,  wi th i n  th e  e q u i p m en t,  wh ere  th e s e  
m a y crea te  a  ri s k of e l ectri c s h ock or fi re.  

N O TE  2  A s i n g l e  fa u l t  co n d i ti on  te s t  fo r va ri s tors  i s  u n d e r co n s i d e ra ti o n .  

4.4.2 .7  Overloads  

N O TE  1  Th i s  s u b cl a u s e  i s  b a s e d  on  I E C  6 0 2 5 5 -2 7 : 2 0 1 3 ,  5 . 2 . 2 . 7 .  

N O TE  2  Th i s  s u b cl a u s e  re fe rs  to  a l l  a u xi l i a ry ci rcu i ts ,  a n d  n ot  to  th e  m a i n  cu rre n t  a n d  l oa d  co n tro l  ci rcu i ts .  

S i n g l e -fa u l t co n d i ti o n s  s h a l l  b e  a p p l i e d  wh ere  a  ci rcu i t or com pon e n t o ve rl oa d  m a y cre a te  a  
fi re  o r e l e ctri c s h ock h a zard .  Th i s  i n cl u d es  con n ecti on  of th e  m os t u n fa vo u ra b l e  l oa d  
i m p e d a n ce s  to  term i n a l s  an d  con n ectors  wh i ch  d e l i ver po wer or s i g n a l  ou tp u ts  from  th e  
eq u i pm en t.  

I t  i s  pe rm i tted  to  u s e  fu s i bl e  l i n ks ,  o ve rcu rre n t pro tecti on  d e vi ces  a n d  th e  l i ke  to  pro vi d e  
ad e q u a te  p ro te cti o n .  

W h ere  th ere  a re  m u l ti pl e  ou tl e ts  wi th  th e  s am e  i n tern al  ci rcu i try,  th e  s i n g l e- fa u l t te s t ca n  be  
l i m i te d  to  o n e  ou tl e t o n l y.  

4.4.2 .8  In termittently rated  resistors  

N O TE  Th i s  s u b cl a u s e  i s  b a s e d  o n  I E C  6 0 2 5 5 -2 7 : 2 0 1 3 ,  5 . 2 . 2 . 8 .  

Co n ti n u o u s  d i s s i pa ti o n  i n  res i s tors  d e s i g n e d  for i n term i tte n t d i s s i p ati o n  s h a l l  b e  co n s i d ered  
u n d e r th e  s i n g l e  fau l t  con d i ti on s  as s es s m en t.  

4.4.2 .9  Double  i nsu lation  

I f d o u b l e  i n s u l a ti o n  i s  a p p l i e d  th en  i t  s h a l l  be  ve ri fi ed  b y s h ort ci rcu i ti n g  th e  bas i c a n d  th e n  th e  
s u p p l em en tary i n s u l a ti o n ,  o n e  a t  a  ti m e.  I t  s h a l l  be  as certa i n ed  th at  bas i c  i n s u l a ti o n  i s  
m ai n ta i n e d .  

F or com po n en ts  bri d g i n g  i n s u l a ti o n ,  s ee  1 3 . 4 .  

4.4.3  Duration  of tests  

N O TE  Th i s  s u b cl a u s e  re p ro d u ce s  I E C  6 1 0 1 0 -1 : 2 0 1 0 ,  4 . 4 . 3 . 1 .  

Th e e q u i pm en t s h a l l  b e  op era te d  u n ti l  fu rth e r ch a n g e as  a  res u l t of th e  a pp l i ed  fa u l t  i s  
u n l i ke l y.  E ach  tes t i s  n orm al l y l i m i ted  to  1  h  s i n ce  a  s eco n d a ry fa u l t a ri s i n g  from  a  s i n g l e  fa u l t  

con d i ti o n  wi l l  u s u a l l y m an i fes t i ts e l f wi th i n  th a t ti m e .  I f th ere  i s  a n  i n d i ca ti on  th a t a  h a za rd  of 
e l ectri c s h ock,  s pre a d  o f fi re  or i n j u ry to  p ers o n s  m a y e ven tu a l l y occu r,  th e  tes t s h a l l  b e  
con ti n u ed  for 4  h  u n l es s  on e  of th es e  h a za rd s  a ri s es  b efore  th a t.  

4.4.4  Conformity after appl ication  of fau l t  conditions  

N O TE  Th i s  s u b cl a u s e  re p ro d u ce s  I E C  6 1 0 1 0 -1 : 2 0 1 0  4 . 4 . 4 ,  m u ta ti s  m u ta n d i s .  
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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  

N O TE  C l a u s e  5  i s  b a s e d  o n  th e  fo l l o wi n g  re fe re n ce s :  

•  I E C  6 2 0 5 2 -1 1 : 2 0 0 3 ,  5 . 1 2 ,  I E C  6 2 0 5 2 -2 1 : 2 0 0 4 ,  5 . 1 2 ,  I E C  6 2 0 5 5 - 3 1 : 2 0 0 5 ,  5 . 1 3 ;  

•  I E C  6 1 0 1 0 -1 : 2 0 1 0  C l a u s e  5 ;  a n d  

•  I E C  6 2 4 7 7 -1 : 2 0 1 2  C l a u s e  6 .  

Th e pu rp os e  of th i s  C l a u s e  5  i s  to  d e fi n e  th e  s afe ty- re l ate d  i n form ati o n  n e ces s ary for th e  s afe  
s e l ecti o n ,  i n s ta l l a ti o n  a n d  com m i s s i on i n g ,  for u s e,  an d  for m ai n te n a n ce  of m eteri n g  
eq u i p m en t.  Th e  re q u i re d  i n form ati on  i s  p res e n te d  i n  Ta b l e  2  s h o wi n g  wh ere  th e  i n form ati on  
s h a l l  b e  pro vi d e d .  Refere n ces  to  exp l a n atory a n d  tech n i cal  s u bcl a u s es  are  g i ve n .  

U n l e s s  o th erwi s e  s tated ,  th e  req u i re m en ts  of th i s  Cl a u s e  s h a l l  a p pl y to  a l l  m e teri n g  eq u i pm e n t 
i n  th e  s co pe  of th i s  s ta n d ard .  

Al l  i n form a ti o n  s h a l l  b e  i n  a n  ap prop ri a te  l a n g u a g e ,  a n d  d ocu m en ts  s h a l l  h a ve  i d e n ti fi ca ti o n  
referen ce s .  
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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  

       

M a n u fa ctu re r' s  n a m e  o r tra d e  m a rk  M   M  M  M  M  – 

D e s i g n a ti o n  of fu n cti on  O  O  O  O  O  O  – 

Typ e  M   M  M  M  M   

S p a ce  for a p p ro va l  m a rk M       –  

S e ri a l  n u m b e r M  O  O     –  

P rote cti ve  cl a s s  M   M  M   M  – 

Ra te d  i m p u l s e  vo l ta g e  

M   M  M   M  

6 . 7 . 1 . 3  

6 . 7 . 3 . 1  

An n e x K 

U ti l i za ti o n  ca te g ory ( U C )   
for d i re ct  co n n e cte d  m e te rs  o n l y  M   M  M   M  

6 . 9 . 8 . 3  

6 . 9 . 8 . 4  

E n vi ron m e n ta l  co n d i ti o n s ,  s tora g e     O  M   M  – 

E n vi ron m e n ta l  co n d i ti o n s ,  op e ra ti on ,  
i n cl u d i n g   

   O  M   M  1 . 4  

•  m e ch a n i ca l  con d i ti o n s     O  O   O   

•  cl i m a ti c  co n d i ti o n s     O  O   O   

•  a l t i tu d e     O  O   O   

•  l oca ti o n  ( d ry o r we t)     O  O   O   

I P  ra ti n g   O   M  M   M  1 1  

Re fe re n ce  to  s ta n d a rd s   M   M  M  M  M  – 

Re fe re n ce  to  i n s tru cti on s      M  M  M  – 

For meters  5 . 3 . 3         

Re fe re n ce  vol ta g e ( s )   M    M  M  M  – 

Re fe re n ce  cu rre n t  a n d  cu rre n t ra n g e   M    M  M  M   

For stand-alone tariff and load control 
equipment 

5 . 3 . 4         

S u p p l y vol ta g e ( s )   M    M  M  M  – 

Supply control switches 

5 . 3 . 5  

      

6 . 9 . 8  

Th e  ra te d  o p e ra ti n g  vo l ta g e :  U
e

;  M   M  M  M  M  

Load control switches        

Th e  ra te d  op e ra ti n g  vol ta g e :  U
e

;  M   M  M  M  M  

Th e  ra te d  op e ra ti n g  cu rre n t:  I
e

;  M   M  M  M  M  

Th e  m a xi m u m  p e rm a n e n t to ta l  cu rre n t  
of th e  l o a d  co n trol  s wi tch e s :  I

to t
;  

M   M  M  M  M  

For i nstal lation  and  commission ing  5 . 4         

H a n d l i n g  a n d  m ou n ti n g  5 . 4 . 2    O  M   M  – 

E n cl os u re  5 . 4 . 3     M    6 . 9 . 4 ,  1 0 . 1  

C on n e cti o n  re q u i re m e n ts  5 . 4 . 4     M   M  – 

C on n e cti o n  a n d  wi ri n g  d i a g ra m s  5 . 4 . 4 . 2  M    M   M  – 

M a i n s  te rm i n a l s  5 . 4 . 4 . 3  M    M   M  6 . 9 . 7  

Au xi l i a ry te rm i n a l s  5 . 4 . 4 . 4  M    M   M  – 

C on n e cti n g  ca b l e s  5 . 4 . 4 . 5     M   M  6 . 9 . 7 . 2  

I s o l a ti on  from  th e  s u p p l 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  

P rote cti o n  re q u i re m e n ts  5 . 4 . 5     M   M  – 

P rote cti ve  cl a s s  a n d  e a rth i n g  5 . 4 . 5 . 1  M    M   M  6 . 5 . 2  

E xte rn a l  p ro te cti on  d e vi ce s  5 . 4 . 5 . 2     M   M  – 

Au xi l i a ry p o we r s u p p l y 5 . 4 . 6     M   M  – 

S u p p l y fo r e xte rn a l  d e vi ce s  5 . 4 . 7     M   M  – 

B a tte ri e s  5 . 4 . 8  M   M  M  O  M  1 2  

S e l f-co n s u m p ti o n  5 . 4 . 9     M   M   

C o m m i s s i o n i n g  5 . 4 . 1 0     M   M  – 

For use  5 . 5         

G e n e ra l  5 . 5 . 1      M   – 

D i s p l a y,  p u s h  b u tto n s  a n d  o th e r co n trol s  5 . 5 . 2      M   1 0 . 1  

S wi tch e s  5 . 5 . 3  M  M    M   6 . 9 . 8  

C o n n e cti o n  to  u s e r’ s  e q u i p m e n t  5 . 5 . 4      M   6 . 8  

E xte rn a l  p ro te cti on  d e vi ce s  5 . 5 . 5      M   – 

C l e a n i n g  5 . 5 . 6     M  M  M  5 . 2 . 2  

For maintenance  5 . 6        –  

M a i n te n a n ce  i n s tru cti o n s  5 . 6       M   

a   Lo ca ti o n :  

C   =  Ca s e .  Th e s e  m a rki n g s  m a y a p p e a r o n  n a m e p l a te ( s )  o r m a y b e  ca rri e d  b y th e  m e te r co ve r( s )  i n  a  
p e rm a n e n t m a n n e r.  C o n n e cti o n  d i a g ra m s  m a y b e  m a rke d  o n  th e  u n d e rs i d e  o f th e  te rm i n a l  co ve r(s ).  

D   =  D i s p l a y;  

P   =  P a cka g i n g ;  

I M   =  I n s tru cti o n  m a n u a l .  U M  =  U s e r m a n u a l .  M M  =  M a i n te n a n ce  m a n u a l .  

b   M  =  M a n d a to ry,  O  =  O p ti o n a l  

c   Th e  i n s ta l l a ti on ,  u s e r a n d  m a i n te n a n ce  m a n u a l s  m a y b e  co m b i n e d  a s  a p p ro p ri a te  a n d ,  i f a cce p ta b l e  to  th e  
cu s tom e r,  m a y b e  s u p p l i e d  i n  e l e ctro n i c fo rm a t.  W h e n  m o re  th a n  o n e  o f a n y p ro d u ct i s  s u p p l i e d  to  a  s i n g l e  
cu s tom e r,  i t  i s  n ot  n e ce s s a ry to  s u p p l y a  m a n u a l  wi th  e a ch  u n i t,  i f a cce p ta b l e  to  th e  cu s tom e r.  

 

5.2  Labels,  signs  and  s ignals  

5.2. 1  General  

La b e l l i n g  s h al l  be  i n  accord a n ce  wi th  g oo d  erg on om i c pri n ci p l e s  s o  th a t n o ti ces ,  co n tro l s ,  
i n d i cati on s ,  tes t faci l i ti es  etc.  are  s e n s i b l y p l ace d  a n d  l og i ca l l y g rou p e d  to  faci l i tate  correct 
an d  u n a m bi g u o u s  i d e n ti fi cati on .  

N O TE  Th e  te rm  “L a b e l ”  i s  u s e d  h e re  i n  a  g e n e ra l  s e n s e .  La b e l s  a re  re a l i z e d  u s i n g  va ri o u s  te ch n o l o g i e s ,  e . g .  
m ou l d i n g ,  l a s e r m a rki n g  a n d  e n g ra vi n g ,  on  a d h e s i ve  l a b e l s ,  e tc.  

Th e s i ze  of warn i n g  m arki n g s  s h a l l  b e  a s  fo l l o ws :  

a)  s ym b o l s  s h al l  b e  at  l e as t  2 , 7 5  m m  h i g h .  Text s h al l  b e  at l e as t 1 , 5  m m  h i g h  an d  co n tras t  i n  
co l o u r wi th  th e  b ackg rou n d ;  

b)  s ym b o l s  or te xt m ou l d ed ,  s tam p ed  or e n g ra ve d  i n  a  m ate ri a l  s h al l  b e  at  l e a s t 2 , 0  m m  h i g h .  
I f n ot  co n tras ti n g  i n  co l o u r,  th e y s h a l l  h a ve  a  d e pth  or ra i s e d  h e i g h t of a t  l ea s t 0 , 5  m m .  

Al l  s afety re l a te d  e q u i pm en t l a b e l s  s h o u l d  b e  p l ace d  i n  s u ch  a  wa y th a t th e y wi l l :  

c)  b e  rea d i l y vi s i bl e  to  th e  i n te n d e d  vi e we r;  an d  

d )  a l e rt th e  vi e wer to  a n y h a za rd  i n  ti m e to  take  a pprop ri ate  acti o n .  

W h ere  a  h a za rd  i s  pres e n t a fter th e  rem oval  of a  co ver,  a  warn i n g  l ab e l  s h a l l  b e  pl ace d  o n  th e  
eq u i pm e n t.  Th e  l ab e l  s h a l l  b e  vi s i b l e  b efore  th e  co ve r i s  rem o ve d .  
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SAFETY MARKING  SHALL WHEREVER POSSIBLE TAKE PRECEDENCE OVER ANY 
FUNCTIONAL MARKINGS.  

Le tter s ym b o l s  for q u a n ti ti es  a n d  u n i ts  s h a l l  b e  a s  s pe ci fi e d  i n  I E C  6 0 0 2 7 - 1 .  

G ra ph i c  s ym b o l s  s h a l l  con form  to  I E C  6 2 0 5 3 - 5 2 ,  I E C  6 0 4 1 7 - D B - 1 2 M ,  I E C  6 0 6 1 7 - D B - 1 2 M ,  
an d  I S O  7 0 0 0  as  a ppro pri ate.  I E C  6 0 4 1 7 - D B - 1 2 M  a n d  I S O  7 0 0 0  s ym b o l s  th at m a y b e  u s e d  o n  
m eteri n g  e q u i pm en t are  s h o wn  i n  Ta b l e  3 .  S ym b o l s  n ot  s h o wn  i n  th es e  s ta n d ard s  s h a l l  b e  
exp l a i n e d  wh ere  u s ed .  T h ere  a re  n o  co l ou r req u i rem en ts  for s ym b ol s .  

Th e  d ocu m en ta ti o n  of th e  m eteri n g  eq u i pm en t s h a l l  i n cl u d e  a  s tate m en t th a t i t  s h a l l  b e  
con s u l te d  i n  a l l  cas es  wh e re  s ym b o l  1 4  of Tab l e  3  i s  m arked ,  i n  ord er to  fi n d  o u t th e  n a tu re  of 
th e  p ote n ti al  h a za rd s  a n d  a n y acti o n s  wh i ch  h a ve  to  b e  take n  to  a vo i d  th em .  

La b e l s  s h a l l :  

•  be  con s p i cu o u s ,  l e g i b l e  a n d  d u ra b l e ;  

•  be  con ci s e  a n d  u n a m bi g u o u s ;  

•  s ta te  th e  h a zard s  i n vo l ve d  a n d  g i ve  wa ys  i n  wh i ch  ri s ks  can  b e  re d u ce d .  

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

Number Symbol  Reference  Description  

1    N o t  u s e d  

2    N o t  u s e d  

3    N o t  u s e d  

4    N o t  u s e d  

5 a  

 

I E C 6 0 4 1 7 -5 0 1 7  E a rth ;  g ro u n d  

5 b  

 

I E C 6 0 4 1 7 -5 0 1 8  
F u n cti on a l  e a rth i n g ;  fu n cti on a l  

g ro u n d i n g  ( U S )  
a

 

6  

 

I E C  6 0 4 1 7 -5 0 1 9  
P rote cti ve  e a rth ;   

p rote cti ve  g rou n d  

7  

 

I E C  6 0 4 1 7 -5 0 2 0  F ra m e  o r ch a s s i s  

8    N o t  u s e d  

9    N o t  u s e d  

1 0    N ot  u s e d  

1 1  

 

I E C  6 0 4 1 7 -5 1 7 2  
P rote cti ve  cl a s s  I I  e q u i pm e n t  

( D o u b l e  o r re i n fo rce d  i n s u l a ti o n )  

1 2  

 

I E C  6 0 4 1 7 -5 0 3 6  D a n g e rou s  vol ta g e  

1 3    N ot  u s e d  

1 4  

 

I S O  7 0 0 0 -0 4 3 4 B  
Ca u ti o n ,  re fe r to  a ccom p a n yi n g  

d ocu m e n ts .  

1 5  

 

I S O  7 0 0 0 -1 6 4 1  
O p e ra to r' s  m a n u a l ;   

o p e ra ti n g  i n s tru cti on s  

a   Th e re  m a y b e  n a ti o n a l  d i ffe re n ce s  con ce rn i n g  th e  u s e  of th i s  s ym b ol .  
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W h en  i n s tru cti n g  th e  p ers on (s )  con cern ed  as  to :  

•  what to  avoid :  th e  word i n g  s h o u l d  i n cl u d e  “ n o” ,  “ d o  n o t” ,  o r “ proh i b i te d ” ;  

•  what to  do :  th e  wo rd i n g  s h o u l d  i n cl u d e  “ s h a l l ” ,  or “ m u s t” ;  

•  the nature of the  hazard:  th e  word i n g  s h o u l d  i n cl u d e  “ ca u ti on ” ,  “ warn i n g ” ,  or “ d a n g e r” ,  as  
ap prop ri a te ;  

•  the nature of safe  conditions :  th e  wo rd i n g  s h ou l d  i n cl u d e  th e  n ou n  a ppro pri a te  to  th e  
safety d e vi ce.  

S afety s i g n s  s h a l l  com pl y wi th  I S O  3 8 6 4 - 1 .  

Th e s i g n a l  wo rd s  i n d i cated  h ere i n after s h a l l  be  u s e d  a n d  th e  fo l l o wi n g  h i era rch y res p ecte d :  

•  DANGER to  ca l l  atte n ti o n  to  a  h i g h  ri s k,  fo r exam p l e :  “ H i g h  vo l ta g e” ;  

•  WARNING  to  ca l l  a tte n ti on  to  a  m e d i u m  ri s k,  for exam p l e :  “ Th i s  s u rfa ce  can  be  h o t” ;  

•  CAUTION  to  ca l l  a tte n ti o n  to  a  l o w ri s k,  for exam p l e ;  “ S om e of th e  te s ts  s peci fi e d  i n  th i s  
sta n d a rd  i n vo l ve  th e  u s e  of proces s e s  i m pos i n g  ri s ks  on  p ers o n s  co n cern e d . ”  

D a n g er,  warn i n g  a n d  ca u ti on  m arki n g s  o n  th e  m ete ri n g  e q u i pm e n t s h a l l  be  prefi xe d  wi th  th e  
word  “ D AN G E R” ,  “W ARN I N G ” ,  or “ C AU TI O N ”  a s  a p pro pri a te  i n  l etters  n o t l es s  th a n  3 , 2  m m  
h i g h .  Th e  rem ai n i n g  l ette rs  of s u ch  m arki n g s  s h a l l  b e  n ot l es s  th an  1 , 6  m m  h i g h .  

Conformity is checked by inspection.  

5.2.2  Durabi l i ty of markings  

W h en  feas i b l e,  p l acem e n t of th e  l a b el  s h ou l d  p ro vi d e  pro tecti o n  from  fores e e a b l e  d am ag e ,  
fad i n g ,  or vi s u a l  o bs tru cti o n  ca u s e d  b y ab ras i o n ,  u l tra vi o l et l i g h t,  or s u bs tan ces  s u ch  as  
l u b ri ca n ts ,  ch e m i ca l s  a n d  d i rt.  

An  ad h es i ve  th at i s  perm a n e n t s h a l l  b e  u s e d  to  s e cu re  ad h es i ve  l a b el s .  

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  Information  for selection  

5.3. 1  General  

M e teri n g  e q u i pm e n t s h a l l  b e  pro vi d e d  wi th  i n fo rm ati on  rel a ti n g  to  i ts  fu n cti o n ,  e l e ctri ca l  
ch aracteri s ti cs  an d  i n te n d e d  e n vi ro n m en t,  s o  th a t i ts  fi tn e s s  for p u rp os e  ca n  b e  d eterm i n e d .  
Th i s  i n form ati on  i n cl u d es ,  b u t i s  n ot l i m i te d  to  th e  i n form ati o n  s p eci fi e d  i n  5. 3 . 2  to  5 . 3 . 5  th a t  
fol l ow h e re.  

5.3.2  General  information  

•  m an u factu rer' s  n am e or trad e  m ark;  

•  d es i g n a ti o n  of fu n cti on  a n d  typ e .  D es i g n ati on  of th e  fu n cti o n  s h al l  b e  pre fera b l y i n  l oca l  
l an g u a g e;  

N O TE  1  E xa m p l e s  fo r fu n cti o n  a re  “ kW h  m e te r” ,  “S m a rt  m e te r” ,  “Ti m e  s wi tch ” ,  “ Ri p p l e  co n tro l  re ce i ve r” .  

•  s pace  for a ppro va l  m ark;  
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•  s eri a l  n u m ber.  Th e  s eri a l  n u m be r s h a l l  u n i q u e l y i d e n ti fy th e  m ete ri n g  e q u i pm en t.  I f i t  i s  
l oca te d  o n  a  re m ova b l e  cover,  th e  n u m b er s h a l l  a l s o  b e  m arked  on  th e  bas e  of th e  
m eteri n g  eq u i pm en t or s tore d  i n  i ts  n o n - vo l a ti l e  m em ory a n d  d i s pl a ye d  o n  i ts  e l ectro n i c  
d i s p l a y;  

N O TE  2  M e te ri n g  e q u i p m e n t ofte n  ca rry a d d i ti o n a l  i d e n ti fi e rs ,  l i ke  b a r cod e s ,  l o ca ti o n  i d e n ti fi e rs ,  e tc.  

•  p ro tecti ve  cl as s ;  

•  rate d  i m p u l s e  vo l tag e ;  

•  u ti l i za ti o n  ca te g ory ( U C) ,  for d i rect co n n e cte d  m eters  o n l y;  

•  en vi ro n m en ta l  co n d i ti o n s  for s tora g e ;  

•  en vi ro n m en ta l  co n d i ti o n s ,  op erati o n :  th e  con d i ti o n s  u n d er wh i ch  th e  m e teri n g  e q u i pm en t i s  
d es i g n e d  to  b e  u s e d .  Th i s  s h a l l  i d e n ti fy:  

– m ech an i ca l  co n d i ti o n s  ( vi b ra ti o n ,  s h ock);  

– cl i m a ti c co n d i ti o n s  ( i n d o or /  ou td o or,  tem p e ra tu re ,  h u m i d i ty,  a l ti tu d e,  p o l l u ti on ,  u l tra -
vi ol e t etc. ) ;   

–  a l ti tu d e  wh ere  re l e va n t;  

– l oca ti o n  – d ry o r we t – wh ere  re l e van t;  

•  I P  rati n g .  S e e  a l s o  5 . 4 . 3  a n d  C l a u s e  1 1 ;  

•  refere n ce  to  th e  re l e van t pro d u ct s ta n d ard ( s );  

•  refere n ce  to  i n s tru cti o n s  for i n s ta l l ati o n  ( I M ) ,  o pe rati on  (U M )  a n d  m a i n te n a n ce  ( M M ) .  

5.3.3  In formation  related  to  meters  /  metering  elements  

•  referen ce  vo l ta g e(s )  a n d  vo l tag e  ra n g e (s )  as  s p eci fi e d  i n  th e  re l e van t prod u ct s ta n d ard s ;  

•  referen ce  cu rre n t  a n d  cu rren t ra n g e  as  s pe ci fi e d  i n  th e  rel e van t p ro d u ct s ta n d ard s .  

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

•  s u p p l y vo l ta g e  refere n ce  vol tag e(s )  a n d  vo l ta g e  ran g e(s )  as  s peci fi e d  i n  th e  re l e va n t 
pro d u ct s ta n d ard s .  

5.3.5  In formation  related  to  supply control  and  load  control  switches  

F or s u p p l y con trol  s wi tch es  ( S C S s )  th e  fo l l o wi n g  i n form ati o n  s h a l l  be  pro vi d e d :  

•  th e  ra te d  o pe ra ti n g  vo l ta g e :  Ue  i f d i fferen t from  th e  re fere n ce  vo l ta g e  of th e  m eter;  

F or l o ad  con trol  s wi tch es  ( L C S s )  th e  fo l l o wi n g  i n fo rm ati on  s h a l l  b e  pro vi d ed :  

•  th e  ra te d  op erati n g  vo l ta g e  Ue  i f d i ffere n t fro m  th e  re feren ce vo l ta g e  of m eteri n g  
e q u i pm en t;  

•  th e  ra te d  op erati n g  cu rren t Ie .  Th e  m arki n g  s h a l l  b e  pro vi d e d  a t or n e a r th e  l o a d  s i d e  

term i n a l  of th e  ci rcu i t s wi tch ed .  I f th e  l oa d  s wi tch  h as  i n d e pe n d e n t term i n a l s ,  th e  m arki n g  
s h a l l  a p pe ar i n  s q u are  brackets ;  

•  th e  m axi m u m  perm a n e n t tota l  cu rre n t of th e  l oa d  co n tro l  s wi tc h es  a t  th e  m axi m u m  
op erati n g  tem pera tu re:  Ito t.  

S ee  a l s o  6 . 9 . 8 . 4  a n d  6 . 9 . 8 . 5.  

5.4  Information  for instal lation  and  commissioning  

5.4. 1  General  

S a fe  a n d  rel i a bl e  i n s ta l l ati on  i s  th e  res p on s i b i l i ty of th e  i n s tal l er.  Th e  m a n u fa ctu rer of 
m eteri n g  eq u i p m en t s h a l l  p rovi d e  i n form ati on  to  s u p p ort th i s  tas k.  Th i s  i n form ati o n  s h a l l  b e  
u n am bi g u o u s ,  a n d  m a y b e  i n  d i a g ram m ati c  form .  
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