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ELECTRICAL ACCESSORIES –  

HARMONIZATION OF GENERAL RULES 
 

FORE W ORD  

1 )  Th e  I n te rn ati o n al  E l e ct ro t e ch n i c al  C o m m i s s i o n  ( I E C )  i s  a  wo rl d wi d e  o rg a n i z ati o n  fo r  s t an d a rd i z ati o n  co m p ri s i n g  
al l  n ati o n al  e l e c tro t e ch n i c al  co m m i t te e s  ( I E C  N at i o n al  C o m m i tt e e s ) .  Th e  o b j e c t  o f  I E C  i s  t o  pro m o te  
i n te rn ati o n a l  co - o p e rat i o n  o n  a l l  q u e s t i o n s  co n c e rn i n g  s t a n d a rd i z at i o n  i n  t h e  e l e ct ri cal  an d  e l e ctro n i c  f i e l d s .  T o  
t h i s  e n d  an d  i n  a d d i t i o n  t o  o t h e r  act i vi t i e s ,  I E C  p u bl i s h e s  I n t e rn at i o n al  S tan d a rd s ,  T e ch n i cal  S p e ci f i c at i o n s ,  
Te ch n i c al  R e po rts ,  P u bl i c l y  Avai l abl e  S pe ci f i c at i o n s  ( P A S )  an d  G u i d e s  ( h e re aft e r re fe rre d  t o  as  “ I E C  
P u b l i cati o n ( s ) ” ) .  Th e i r  p re pa rat i o n  i s  e n t ru s t e d  t o  t e ch n i cal  co m m i tt e e s ;  an y I E C  N at i o n al  C o m m i t te e  i n te re s te d  
i n  th e  s u bj e c t  d e al t  wi t h  m ay p art i ci p at e  i n  t h i s  p re p arat o ry wo rk.  I n t e rn ati o n al ,  g o ve rn m e n t al  an d  n o n -
g o ve rn m e n t al  o rg an i z ati o n s  l i a i s i n g  wi th  th e  I E C  al s o  pa rt i c i pate  i n  t h i s  p re p arati o n .  I E C  c o l l a b o rate s  cl o s e l y  
wi t h  th e  I n te rn at i o n al  O rg a n i z ati o n  fo r  S t an d ard i z ati o n  ( I S O )  i n  ac co rd a n ce  wi th  c o n d i t i o n s  d e t e rm i n e d  b y 
ag re e m e n t  be t we e n  th e  t wo  o rg an i z ati o n s .  

2 )  Th e  fo rm al  d e c i s i o n s  o r  ag re e m e n ts  o f  I E C  o n  t e c h n i cal  m at te rs  e xp re s s ,  as  n e a rl y  as  p o s s i b l e ,  an  i n te rn at i o n a l  
c o n s e n s u s  o f  o pi n i o n  o n  th e  re l e van t  s u b j e c ts  s i n ce  e ac h  te ch n i c al  co m m i t te e  h as  re pre s e n t at i o n  fro m  al l  
i n te re s te d  I E C  N ati o n al  C o m m i t te e s .   

3 )  I E C  P u bl i c at i o n s  h a ve  th e  fo rm  o f  re co m m e n d at i o n s  fo r  i n t e rn ati o n al  u s e  an d  a re  ac ce p t e d  by  I E C  N at i o n al  
C o m m i tt e e s  i n  th at  s e n s e .  W h i l e  al l  re as o n a b l e  e ff o rt s  are  m ad e  t o  e n s u re  th at  t h e  t e ch n i cal  co n t e n t  o f  I E C  
P u b l i cati o n s  i s  acc u rate ,  I E C  c an n o t  b e  h e l d  re s p o n s i b l e  fo r  th e  wa y i n  wh i ch  t h e y  a re  u s e d  o r fo r  an y  
m i s i n t e rp re t at i o n  by an y e n d  u s e r.  

4)  I n  o rd e r t o  pro m o te  i n te rn at i o n al  u n i fo rm i ty,  I E C  N ati o n al  C o m m i tte e s  u n d e rtake  t o  ap p l y I E C  P u b l i cati o n s  
t ran s p are n t l y  to  t h e  m a xi m u m  e xt e n t  p o s s i bl e  i n  th e i r  n a t i o n al  an d  re g i o n al  p u b l i cati o n s .  An y d i ve rg e n c e  
b e t we e n  an y I E C  P u b l i cati o n  a n d  t h e  co rre s po n d i n g  n ati o n al  o r  re g i o n al  p u bl i c at i o n  s h al l  b e  c l e arl y i n d i cate d  i n  
t h e  l att e r.  

5 )  I E C  i t s e l f  d o e s  n o t  p ro vi d e  an y att e s tati o n  o f  co n fo rm i ty.  I n d e p e n d e n t  c e rt i f i cat i o n  bo d i e s  p ro vi d e  co n fo rm i t y  
as s e s s m e n t  s e rvi c e s  an d ,  i n  s o m e  are as ,  acce s s  t o  I E C  m arks  o f  co n fo rm i t y.  I E C  i s  n o t  re s po n s i b l e  fo r  an y 
s e rvi c e s  carri e d  o u t  b y i n d e p e n d e n t  ce rt i f i c at i o n  b o d i e s .  

6 )  Al l  u s e rs  s h o u l d  e n s u re  th at  t h e y h ave  t h e  l at e s t  e d i t i o n  o f  th i s  p u b l i cati o n .  

7)  N o  l i a b i l i t y  s h al l  at t ach  to  I E C  o r  i ts  d i re c to rs ,  e m p l o y e e s ,  s e rvan t s  o r  ag e n ts  i n cl u d i n g  i n d i vi d u al  e xpe rts  an d  
m em b e rs  o f  i t s  t e c h n i cal  c o m m i tt e e s  an d  I E C  N ati o n al  C o m m i t te e s  fo r  a n y pe rs o n al  i n j u ry,  pro pe rty  d am ag e  o r  
o t h e r d am ag e  o f  a n y n atu re  wh at s o e ve r,  wh e th e r d i re ct  o r  i n d i re ct ,  o r  fo r  c o s t s  ( i n cl u d i n g  l e g al  fe e s )  an d  
e xp e n s e s  ari s i n g  o u t  o f  t h e  pu bl i cati o n ,  u s e  o f,  o r  re l i a n c e  u p o n ,  th i s  I E C  P u b l i cati o n  o r  an y o th e r I E C  
P u b l i cat i o n s .   

8 )  Atte n ti o n  i s  d ra wn  t o  th e  N o rm at i ve  re f e re n c e s  ci t e d  i n  t h i s  pu bl i cati o n .  U s e  o f  th e  re f e re n c e d  p u b l i c at i o n s  i s  
i n d i s p e n s a bl e  fo r th e  co rre c t  ap pl i c at i o n  o f  t h i s  p u b l i c at i o n .  

9 )  Att e n ti o n  i s  d ra wn  to  th e  p o s s i b i l i t y  th at  s o m e  o f  th e  e l e m e n ts  o f  th i s  I E C  P u b l i cati o n  m ay be  th e  s u bj e ct  o f  
p at e n t  ri g h t s .  I E C  s h al l  n o t  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  an y o r a l l  s u ch  p at e n t  ri g h t s .  

Th e  m ai n  tas k o f  I E C  te ch n i cal  co m m i tte e s  i s  to  p re p are  I n te rn ati o n al  Stan d ard s .  H o we ve r,  a  
te c h n i c al  co m m i tte e  m ay pro p o s e  th e  p u b l i cati o n  o f  a  Te ch n i cal  R e p o rt  wh e n  i t  h as  c o l l e c te d  
d ata o f  a  d i ffe re n t  ki n d  fro m  th at  wh i ch  i s  n o rm al l y p u b l i s h e d  as  an  I n te rn ati o n al  Stan d ard ,  fo r  
e xam p l e  " s tate  o f  th e  art" .  

I E C  TR  6 1 9 1 6 ,  wh i c h  i s  a  Te ch n i c al  R e p o rt,  h as  be e n  pre p are d  b y I E C  te ch n i cal  co m m i tte e  
2 3 :  E l e ctri cal  acce s s o ri e s .  

Th i s  fo u rth  e d i t i o n  can c e l s  an d  re p l ace s  th e  th i rd  e d i t i o n  p u b l i s h e d  i n  2 0 1 4  an d  c o n s ti tu te s  a  
te c h n i c al  re vi s i o n .  Th i s  e d i t i o n  i n c l u d e s  th e  f o l l o wi n g  s i g n i f i c an t  te ch n i cal  ch an g e s  wi th  
re s p e c t  to  th e  pre vi o u s  e d i t i o n :  

a)  cl ari f i cati o n  o f  th e  i n tro d u cti o n  an d  th e  s c o p e ;  

b)  cl ari f i cati o n  o f  s u bc l au s e  6 . 3 ;  

c)  m o d i f i c ati o n  o f  C l au s e  7 ;  

d )  m o d i f i c ati o n  o f  C l au s e  1 0 ;  

e )  ad d i t i o n  o f  An n e x B  fo r  te m pe ratu re  s e l e cti o n  fo r G W E P T.  
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Th e  te x t  o f  th i s  Te c h n i cal  R e p o rt  i s  b as e d  o n  th e  fo l l o wi n g  d o cu m e n ts :  

E n q u i ry d raft  R e p o rt  o n  vo t i n g  

2 3 /7 4 2 /D T R  2 3 /7 6 6 /R V D TR  

 
Fu l l  i n fo rm ati o n  o n  th e  vo ti n g  fo r th e  ap pro val  o f  th i s  Te c h n i cal  R e p o rt  c an  b e  fo u n d  i n  th e  
re p o rt  o n  vo ti n g  i n d i cate d  i n  th e  ab o ve  tab l e .  

Th i s  d o cu m e n t  h as  b e e n  d rafte d  i n  acc o rd an ce  wi th  th e  I S O /I E C  D i re c ti ve s ,  P art  2 .  

I n  th i s  Te ch n i c al  R e p o rt,  th e  f o l l o wi n g  pri n t  t yp e s  are  u s e d :  

•  re q u i re m e n ts  pro p e r:  i n  ro m an  t yp e ;  

•  test specifications: in italic type;  

•  E xpl a n at o ry m att e r:  i n  s m al l e r  ro m an  typ e .  

Th e  co m m i tte e  h as  d e c i d e d  th at  th e  co n te n ts  o f  th i s  d o c u m e n t wi l l  re m ai n  u n ch an g e d  u n t i l  th e  
s tab i l i t y d ate  i n d i c ate d  o n  th e  I E C  we bs i te  u n d e r " h ttp : //we bs to re . i e c. c h "  i n  th e  d ata re l ate d  to  
th e  s p e c i f i c  d o cu m e n t.  At  th i s  d ate ,  th e  d o c u m e n t  wi l l  b e   

•  re co n fi rm e d ,  

•  wi th d rawn ,  

•  re p l ac e d  b y a re vi s e d  e d i ti o n ,  o r  

•  am e n d e d .  

 

A b i l i n g u al  ve rs i o n  o f  t h i s  p u bl i cati o n  m a y be  i s s u e d  at  a  l ate r d ate .  

 

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

Th e  p u rpo s e  o f  th i s  d o c u m e n t  i s  to  h ave  h arm o n i ze d  ru l e s  o n  th e  s am e  s u bj e cts  i n  al l  th e  
s tan d ard s  p u b l i s h e d  b y I E C  TC  2 3  an d  i ts  s u bco m m i tte e s ,  i n  o rd e r to  g i ve  co o rd i n ate d  
i n d i c ati o n s  to  s u bc o m m i tte e s  wh e n  d e ve l o p i n g  th e i r  s tan d ard s .  

Th e s e  re co m m e n d ati o n s  are  m e an t  as  a  g u i d e .  C o n s e q u e n tl y,  s u bco m m i tte e s ,  acco rd i n g  to  
th e i r  o wn  parti c u l ari t i e s ,  can  u s e  wh o l e  o r  part  o f  th e  d o cu m e n t ,  wh i ch  i s  n o t  m e an t  to  be  
co m pu l s o ry.  

I n  th i s  d o cu m e n t,  th e  wo rd  “s h al l ”  i s  u s e d  o n l y to  i l l u s trate  h o w th e  re l e van t  re q u i re m e n t  
s h o u l d  be  i m p l e m e n te d  i n  a  pro d u ct  s tan d ard  an d  d o e s  n o t  i ts e l f  i m p l y a p ro d u c t  re q u i re m e n t 
wi th i n  th i s  d o c u m e n t.  

I n  pu b l i s h i n g  th e s e  re c o m m e n d ati o n s ,  I E C  TC  2 3  wi s h e s  to  s pre ad  th e  i n fo rm ati o n  s o  th at  
o th e r c o m m i tte e s  o f  th e  I E C  can  u s e  th e s e  re c o m m e n d ati o n s ,  i f  n e c e s s ary.  
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ELECTRICAL ACCESSORIES –  
HARMONIZATION OF GENERAL RULES 

 
 
 

1  Scope 

Th i s  d o cu m e n t,  wh i c h  i s  a  Te ch n i c al  R e po rt,  pro vi d e s  g u i d an c e  o n  re q u i re m e n ts  an d  te s ts  fo r  
s u bj e cts  app l i cab l e  to  e l e ctri c al  acc e s s o ri e s  th at  are  wi th i n  th e  s c o p e  o f  I E C  TC  2 3  an d  i ts  
s u bc o m m i tte e s .  

2 Normative references  

Th e re  are  n o  n o rm ati ve  re fe re n c e s  i n  th i s  d o c u m e n t.  

3 Terms and  defin i tions  

Fo r th e  pu rp o s e s  o f  th i s  d o c u m e n t,  th e  fo l l o wi n g  te rm s  an d  d e fi n i t i o n s  ap p l y.  

I S O an d  I E C  m ai n tai n  te rm i n o l o g i cal  d atab as e s  fo r u s e  i n  s tan d ard i zat i o n  at  th e  fo l l o wi n g  
ad d re s s e s :  

•  I E C  E l e ctro pe d i a:  avai l ab l e  at  h ttp : //www. e l e ctro pe d i a. o rg / 

•  I S O O n l i n e  bro ws i n g  p l atfo rm :  avai l ab l e  at  h ttp : //www. i s o . o rg /o b p  

 

3. 1   
tracking  
pro g re s s i ve  fo rm ati o n  o f  co n d u c ti ve  path s ,  wh i ch  are  pro d u c e d  o n  th e  s u rface  o f  o r  wi th i n  a  
s o l i d  i n s u l ati n g  m ate ri al ,  d u e  to  th e  co m b i n e d  e ffe cts  o f  e l e ctri c  s tre s s  an d  e l e ctro l yt i c  
co n tam i n ati o n  

[S O U R C E :  I E C  6 0 0 5 0 - 2 1 2 : 2 0 1 0 ,  2 1 2 - 1 1 - 5 6 ,  m o d i fi e d  – Th e  n o te  h as  be e n  d e l e te d . ]  

3.2   
electric  erosion  
we ari n g  awa y o f  i n s u l ati n g  m ate ri al  b y th e  act i o n  o f  e l e ctri c  d i s ch arg e s  

[S OU R C E :  I E C  6 0 0 5 0 - 2 1 2 : 2 0 1 0 ,  2 1 2 - 1 1 - 5 5 ]  

3.3   
comparative tracking  index 
CTI  
n u m e ri cal  val u e  o f  th e  m axi m u m  vo l tag e  i n  vo l ts  at  wh i ch  a m ate ri al  wi th s tan d s  5 0  d ro ps  
wi th o u t  tracki n g  

N o te  1  t o  e n t ry:  T h e  val u e  o f  e ach  te s t  vo l t ag e  an d  t h e  C TI  s h o u l d  b e  d i vi s i b l e  b y 2 5 .  

[S OU R C E :  I E C  6 0 0 5 0 - 2 1 2 : 2 0 1 0 ,  2 1 2 - 1 1 - 5 9 ,  m o d i fi e d  – I n  th e  d e fi n i t i o n ,  th e  n u m be r o f  d ro ps  
i s  s pe c i fi e d  an d  t h e  te xt  " an d  wi th o u t  a  p e rs i s te n t  f l am e  o cc u rri n g  u n d e r s pe ci f i e d  te s t  
co n d i t i o n s "  h as  be e n  re m o ve d  at  th e  e n d  o f  th e  d e fi n i t i o n .  N o te  1  to  e n try h as  b e e n  ad d e d . ]  

http://www.electropedia.org/
http://www.iso.org/obp
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3.4   
proof tracking  index 
PTI  
n u m e ri cal  val u e  o f  th e  p ro o f  vo l tag e  i n  vo l ts  at  wh i ch  a n  i n s u l at i n g  m ate ri al  wi th s tan d s  5 0  
d ro ps  wi th o u t  tracki n g  

[S O U R C E :  I E C  6 0 0 5 0 - 2 1 2 : 2 0 1 0 ,  2 1 2 - 1 1 - 6 0 ,  m o d i f i e d  – I n  th e  d e fi n i t i o n ,  th e  n u m be r o f  d ro ps  
i s  s p e ci fi e d .  As  a  c o n s e q u e n ce ,  th e  wo rd s  “ can  wi th s tan d  i n  a  s p e ci f i e d  tracki n g  te s t  wi th o u t  
tracki n g  fai l u re  an d  wi th o u t  a  pe rs i s te n t  f l am e  o cc u rri n g ”  h ave  b e e n  d e l e te d . ]  

3.5   
material  selection  
pro c e s s  o f  as s e s s i n g  an d  ch o o s i n g  can d i d ate  m ate ri al s  fo r parts  o f  co m po n e n ts  o r  
su b as s e m bl i e s  d u ri n g  th e  d e s i g n  s tag e  o f  a  pro d u ct  

4 General  requirements  

4.1  General  

B e fo re  te s ts ,  th e  s p e c i m e n  i s  s to re d  fo r at  l e as t  2 4  h  i n  an  atm o s ph e re  h avi n g  a te m pe ratu re  
be twe e n  1 5  ° C  an d  3 5  ° C  an d  re l at i ve  h u m i d i t y b e twe e n  4 5  % an d  7 5  % ,  e x ce p t  fo r th e  te s t  o f  
C l au s e  7  wh e re  I E C  6 0 1 1 2  ap p l i e s .  

Acc e s s o ri e s  wi th i n  th e  s co p e  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  s u bc o m m i tte e s ,  s h al l  b e  
d e s i g n e d  an d  co n s tru cte d  s o  th at,  i n  n o rm al  u s e ,  th e i r  pe rfo rm an c e  i s  re l i ab l e  an d  s afe  fo r  th e  
u s e r  an d  th e  s u rro u n d i n g s .  

Stan d ard  co n d i t i o n s  fo r  o p e rati o n  i n  s e rvi ce  fo r  e l e ctri c al  acc e s s o ri e s  co m pl yi n g  wi th  th e  
ex i s ti n g  s tan d ard s  s h o u l d  be  s u i tab l e  fo r  u s e  at  am bi e n t  te m pe ratu re s  n o t  n o rm al l y e xce e d i n g  
40  ° C ,  an d  wh o s e  ave rag e  o ve r  a  p e ri o d  o f  2 4  h  d o e s  n o t  e xc e e d  3 5  ° C ,  wi th  a l o we r l i m i t  o f  
th e  am bi e n t  ai r  te m pe ratu re  o f  −5  ° C .  

4.2  Standard  condi t ions for  operation  in  service  

4.2. 1  Ambient  temperature  

4.2. 1 . 1  General  

U n l e s s  c o ve re d  b y a  te m pe ratu re  c l as s i f i cati o n ,  acc e s s o ri e s  wi th i n  th e  s c o pe  o f  TC  2 3  
s tan d ard s ,  an d  th o s e  o f  i ts  s u bco m m i tte e s ,  s h o u l d  b e  at  l e as t  cap abl e  o f  o p e rati n g  u n d e r th e  
fo l l o wi n g  s tan d ard  co n d i ti o n s .  

4.2. 1 .2  Ambient  ai r  temperature range in  normal  use  

Electrical accessories complying with the existing standards are suitable for normal use at 
ambient temperatures not normally exceeding 40 °C,  but their average over a period of 24 h 
does not exceed 35 °C,  with a lower limit of the ambient air temperature of −5 °C.  

N O TE  Th i s  t e m pe rat u re  ra n g e  co rre s p o n d s  to  AA4 o f  I E C  6 0 3 6 4 - 5 - 5 1 : 2 0 0 5 ,  Tab l e  5 1 A.  P art  o f  t h e  te m p e ratu re  
ran g e  o f  I E C  6 0 7 2 1 - 3 - 3 ,  c l as s  3 K5 ,  wi t h  th e  h i g h  ai r  te m p e rat u re  re s tri ct e d  to  4 0  ° C .  

Accessories intended to be used in ambient air temperatures outside the above mentioned 
conditions permanently or during a long period shall be covered by special requirements or 
tests,  if necessary,  to be decided by each product committee.  

4.2. 1 .3  Ambient  ai r  temperature range in  cold  cl imate  

In areas where electrical accessories are to be used in cold or arctic climate,  any tests may 
need to be performed in a suitable cold ambient temperature.  
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Product committees have the responsibility to evaluate if the accessories intended to be used 
in ambient air temperatures in cold climate permanently or during a long period shall be 
tested in a temperature corresponding to the climate area,  for example AA3 or AA2 of 
IEC 60364-5-51:2005,  Table 51A.  

4.2.2  Al t i tude  

U n l e s s  o th e rwi s e  s p e c i f i e d ,  th e  acce s s o ri e s  are  i n te n d e d  to  b e  i n s tal l e d  at  an  al t i tu d e  n o t  
h i g h e r th an  2  0 0 0  m .  

4.2.3  Maximum relative humid i ty at  40  °C  

U n l e s s  o th e rwi s e  s p e ci fi e d ,  th e  m axi m u m  re l ati ve  h u m i d i t y at  th e  te m pe ratu re  o f  40  ° C  i s  
50  % .  

H i g h e r re l at i ve  h u m i d i t y val u e s  are  ad m i tte d  at  l o we r te m pe ratu re  ( fo r  e xam p l e  9 0  % at  
20  ° C ) .  

4.2.4  External  magnetic  f ield  

U n l e s s  o th e rwi s e  s p e c i fi e d ,  th e  e x te rn al  m ag n e ti c  f i e l d  i s  co n s i d e re d  n o t  e xce e d i n g  f i ve  t i m e s  
th e  E arth ’ s  m ag n e ti c  f i e l d  i n  an y d i re cti o n .  

N O TE  W h e n  an  e q u i p m e n t  i s  i n s tal l e d  i n  p ro xi m i ty  t o  a  s t ro n g  m ag n e ti c  f i e l d ,  s u p pl e m e n ta ry re q u i re m e n t s  can  b e  
n e ce s s ary.  

4.2.5  Accessory orientat ion  

U n l e s s  o th e rwi s e  s p e c i fi e d ,  th e  m o u n ti n g  c o o rd i n ate s  o f  th e  acc e s s o ri e s  wi th  re s p e ct  to  th e  
h o ri zo n tal  o r  ve rt i cal  are  as  s tate d  b y th e  m an u factu re r,  wi th  a to l e ran c e  o f  2 °  i n  an y d i re cti o n .  

4.3  Ambient  ai r  temperature range for  testing  

U n l e s s  o th e rwi s e  s p e c i fi e d ,  th e  te s ts  are  carri e d  o u t  at  an  am bi e n t  te m pe ratu re  o f  ( 2 0  ±  5 )  ° C .  

5 Resistance to  heat  

5.1  General  

Th i s  g u i d an c e  i s  ap p l i cab l e  to  th e  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bc o m m i tte e s ,  co ve ri n g  re q u i re m e n ts  an d  te s ts  to  d e te rm i n e  th e  re s i s tan ce  to  h e at  o f  
acce s s o ri e s .  

Th e s e  re co m m e n d ati o n s  are  i n  acco rd an c e  wi th  I E C  6 0 6 6 9 - 1 .  

Th e  te x t  i n c l u d e s  two  s u bcl au s e s .  

•  R e q u i re m e n ts  ( 5 . 2 ) .  

•  Te s ts  ( 5 . 3 ) .  

Fo r e d i t i n g  pu rp o s e s ,  th e  o rd e r an d  th e  n u m b e rs  m ay be  al te re d  i f  n e ce s s ary.  

5.2  Requi rements  

Acce s s o ri e s  i n c l u d i n g  e n cl o s u re s ,  i f  an y,  s h al l  b e  s u ff i ci e n tl y re s i s tan t  to  h e at.  

Compliance is checked by the tests of 5.3.  
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5.3  Tests  

5.3. 1  Ve ri f i c ati o n  o f  re s i s tan ce  to  h e at:  

a) for surface mounting boxes,  separable covers,  separable cover plates and separable 
frames,  by the test of 5.3.4; 

b)  for accessories,  with the exception of the parts,  if any,  covered by a),  by the tests of 5.3.2,  
5.3.3 and,  with the exception of the accessories made from natural or synthetic rubber or 
a mixture of both,  by the test of 5.3.4.  

5.3.2  Th e  s p e c i m e n s  are  ke pt  fo r 1  h  i n  a  h e ati n g  c ab i n e t  at  a  te m p e ratu re  o f  

1 0 0  ° C  ±  2  ° C .  

During the test,  they shall not undergo any change impairing their further use,  and sealing 
compound,  if any,  shall not flow to such an extent that live parts are exposed.  

After the test and after the specimens have been allowed to cool down to approximately room 
temperature,  there shall be no access to live parts which are normally not accessible when 
the specimens are mounted as in normal use,  even if probe B of IEC 61032 is applied with a 
force not exceeding 5 N.  

After the test,  markings shall still be legible.  

Discoloration,  blisters or slight displacement of the sealing compound is disregarded provided 
that safety is not impaired within the meaning of the relevant standard.  

5.3.3  Parts of insulating material necessary to retain current-carrying parts and parts of the 
earthing circuit in position are subjected to a ball-pressure test according to 
IEC 60695-10-2:2014,  except that the insulating parts necessary to retain the earthing 
terminals in a box shall be tested instead to the test as specified in 5.3.4.  

A current-carrying part or a part of the earthing circuit retained by a mechanical means is 
considered to be retained in position.  The use of grease or the like is not considered to be 
mechanical means.  

In case of doubt,  to determine whether an insulating material is necessary to retain current-
carrying parts and parts of the earthing circuit in position,  the specimen is examined without 
conductors while held in all positions with the insulating material in question removed.  

Before the test is started,  the ball and the support on which the specimen shall be placed,  are 
brought to the temperature specified.  The part under test shall be placed on a 3 mm thick 
steel plate in direct contact with it,  so as to be supported to withstand the test force.  

When it is not possible to carry out the test on the specimens,  the test shall be carried out on 
a piece at least 2 mm thick which is cut out of the specimen.  If this is not possible,  up to and 
including four layers,  each cut out of the same specimen,  may be used,  in which case the 
total thickness of the layers should be not less than 2,5 mm.  

The test load and the supporting means shall be placed within the heating cabinet for a 
sufficient time to ensure that they have attained the stabilized testing temperature before the 
test commences.  

The test is made in a heating cabinet at a temperature of 125 °C ±  2 °C.  

After 

2

0
60

+

min,  the ball is removed from the specimen which is then cooled and treated 
according to Clause 7 of IEC 60695-10-2:2014.  
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The diameter of the impression caused by the ball is measured in accordance with 
IEC 60695-10-2:2014 and shall not exceed 2 mm.  

5.3.4  P arts  o f  i n s u l ati n g  m ate ri al  n o t  n e ce s s ar y to  re tai n  cu rre n t- carryi n g  p arts  an d  p arts  o f  
th e  e arth i n g  ci rc u i t  i n  p o s i t i o n ,  e ve n  th o u g h  th e y are  i n  co n tact  wi th  th e m ,  are  s u bj e cte d  to  a  
bal l  pre s s u re  te s t  i n  acco rd an c e  wi th  5 . 3 . 3 ,  b u t  th e  te s t  i s  m ad e  at  a  te m p e ratu re  o f  

70  ° C  ±  2  ° C  o r 40  ° C  ±  2  ° C  p l u s  th e  h i g h e s t  te m pe ratu re  ri s e  d e te rm i n e d  fo r th e  re l e van t  
part  d u ri n g  th e  te s t  o f  c l au s e  “ Te m pe ratu r e  r i s e  te s t”,  wh i ch e ve r i s  th e  h i g h e r.  

6 Screws,  current-carrying  parts  and  connections (electrical  and  mechanical )  

6.1  General  

Th i s  g u i d an c e  i s  ap p l i cab l e  to  th e  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bc o m m i tte e s ,  co ve ri n g  th e  re q u i re m e n ts  an d  te s ts  o f  s cre ws ,  cu rre n t- carr yi n g  p arts  an d  
co n n e cti o n s  ( e l e ctri cal  an d  m e ch an i cal )  o f  acce s s o ri e s .  

Th e s e  re co m m e n d ati o n s  are  i n  acco rd an c e  wi th  I E C  6 0 6 6 9 - 1 .  

Th e  te x t  i n c l u d e s  th re e  s u bcl au s e s  as  fo l l o ws .  

•  D e f i n i t i o n s  ( 6 . 2 ) .  

•  R e q u i re m e n ts  ( 6 . 3 ) .  

•  Te s ts  ( 6 . 4) .  

Fo r e d i t i n g  pu rp o s e s ,  th e  o rd e r an d  n u m be rs  m ay be  al te re d ,  i f  n e c e s s ar y.  

6.2  Types of  screw 

6.2. 1  Thread-forming  screw 

A tap pi n g  s cre w h avi n g  an  u n i n te rru p te d  th re ad  wh i c h  b y s cre wi n g - i n  fo rm s  a th re ad  b y 
d i s p l ac i n g  m ate ri al  i n  th e  cavi t y.  

An  e xam p l e  o f  a  th re ad - f o rm i n g  s cre w i s  s h o wn  i n  F i g u re  1 .  

 

Figure 1  – Thread-forming  screw 

6.2.2  Thread-cutting  screw 

A s cre w h avi n g  an  i n te rru p te d  th re ad  wh i c h ,  b y s cre wi n g - i n ,  m ake s  a  th re ad  b y re m o vi n g  
m ate ri al  fro m  th e  c avi t y.  

An  e xam p l e  o f  th re ad - c u tti n g  s cre w i s  s h o wn  i n  Fi g u re  2 .  

IEC 
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Figure 2  – Thread-cutting  screw 

6.3  Requi rements  

6.3. 1  C o n n e cti o n s ,  e l e ctri cal  o r  m e ch an i c al ,  u s i n g  s c re ws  an d  n u ts ,  s h al l  wi th s tan d  th e  
m e ch an i cal  s tre s s e s  o cc u rri n g  i n  n o rm al  u s e .  

Scre ws  an d  n u ts  wh i ch  tran s m i t  m e ch an i cal  co n tact  pre s s u re  fo r e l e ctri c al  c o n ti n u i t y an d  
co n d u cto r re te n ti o n  s h al l  be  o f  m e tal  an d  s h al l  b e  i n  e n g ag e m e n t wi th  a  m e tal  th re ad .  

Scre ws  fo r c o n n e cti n g  e xte rn al  c o n d u cto rs  s h al l  be  n e i th e r th re ad - c u tt i n g  s cre ws  n o r th re ad -
fo rm i n g  s cre ws .  

Scre ws  an d  n u ts  wh i ch  are  o p e rate d  wh e n  m o u n ti n g  an  acce s s o r y d u ri n g  i n s tal l ati o n ,  an d /o r 
wh i c h  are  l i ke l y to  be  o p e rate d  d u ri n g  th e  l i fe  o f  th e  acce s s o r y,  s h al l  b e  i n  e n g ag e m e n t wi th  a  
m e tal  th re ad  o r ap pro pri ate  re q u i re m e n ts  s h al l  b e  co n s i d e re d  to  e n s u re  th at  th e y wi th s tan d  
th e  m e ch an i cal  s tre s s e s  o ccu rri n g  i n  n o rm al  u s e .  

N O TE  S cre ws  an d  n u t s  wh i c h  are  o pe rate d  wh e n  m o u n t i n g  t h e  acc e s s o ry  i n cl u d e  s cre ws  fo r  f i xi n g  t h e  co ve r  o f  
co ve r p l ate s ,  e tc. ,  bu t  n o t  co n n e ct i n g  m e an s  fo r  s cre we d  c o n d u i t s  an d  s cre ws  f o r  f i xi n g  t h e  b as e  o f  t h e  acc e s s o ry.  

Compliance is checked by inspection and by the test of 6.4.  

6.3.2  F o r s cre ws  i n  e n g ag e m e n t wi th  a th re ad  o f  i n s u l at i n g  m ate ri al  an d  s cre ws  o f  
i n s u l at i n g  m ate ri al ,  wh i ch  are  u s e d  fo r  th e  i n s tal l at i o n  o f  th e  acce s s o r y an d /o r wh i c h  are  l i ke l y 
to  b e  o p e rate d  d u ri n g  th e  l i fe  o f  th e  acc e s s o ry,  c o rre ct  i n tro d u cti o n  o f  th e  s cre w i n to  th e  s cre w 
h o l e  o r  n u t  s h al l  b e  e n s u re d .  

Scre ws  o f  i n s u l at i n g  m ate ri al s  s h al l  n o t  b e  u s e d  i n  cas e s  wh e n  th e  re p l ace m e n t wi th  m e tal  
s cre ws  co u l d  i m pai r  th e  i n s u l ati o n  o f  th e  acce s s o ry.  

Compliance is checked by inspection and by manual test.  

The requirements with regard to correct introduction are met if introduction of the screw in a 
slanting manner is prevented,  for example by guiding the screw by the part to be fixed,  by a 
recess in the female thread or by the use of a screw with the leading thread removed.  

6.3.3  S cre ws  an d  ri ve ts  i n te n d e d  to  be  u s e d  fo r  e l e c tri c al  c o n n e c ti o n s  an d  s cre ws  an d  
ri ve ts  i n te n d e d  to  be  u s e d  fo r  m e c h an i c al  co n n e cti o n  s h al l  b e  l o cke d  ag ai n s t  l o o s e n i n g  o r 
tu rn i n g .  

N O TE  S pri n g  was h e rs  can  pro vi d e  s at i s fact o ry l o cki n g .  F o r  ri ve t s ,  a  n o n - c i rcu l a r s h a n k o r  an  ap pro p ri ate  n o tch  
can  b e  s u ff i ci e n t .  S e a l i n g  co m p o u n d  wh i ch  s o fte n s  o n  h e at i n g  p ro vi d e s  s ati s fac to ry l o c ki n g  o n l y  f o r s c re w 
co n n e ct i o n s  n o t  s u b j e ct e d  t o  t o rs i o n  i n  n o rm al  u s e .  

Compliance is checked by inspection and manual test.  

6.3.4  E l e c tri c al  co n n e c ti o n s  s h al l  b e  s o  d e s i g n e d  th at  co n tact  pre s s u re  i s  n o t  tran s m i tte d  
th ro u g h  i n s u l at i n g  m ate ri al  o th e r th an  ce ram i c,  p u re  m i ca o r o th e r m ate ri al  wi th  ch arac te ri s ti cs  
n o  l e s s  s u i tab l e ,  u n l e s s  th e re  i s  s u ff i ci e n t  re s i l i e n c y i n  th e  m e tal l i c  p arts  to  co m p e n s ate  f o r  
an y p o s s i b l e  s h ri n kag e  o r yi e l d i n g  o f  th e  i n s u l ati n g  m ate ri al .  

Compliance is checked by inspection.  

IEC 
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N O TE  Th e  s u i ta b i l i t y  o f  th e  m ate ri al  i s  co n s i d e re d  wi t h  re g ard  to  t h e  s tabi l i ty  o f  t h e  d i m e n s i o n s .  

6.3.5  C u rre n t- c arr yi n g  p arts ,  i n cl u d i n g  th o s e  o f  te rm i n al s  ( al s o  e arth i n g  te rm i n al s ) ,  s h al l  b e  
o f  a  m e tal  h avi n g ,  u n d e r th e  c o n d i t i o n s  o cc u rri n g  i n  th e  e q u i pm e n t,  m e ch an i cal  s tre n g th ,  
e l e c tri cal  co n d u c ti vi t y an d  re s i s tan ce  to  co rro s i o n  ad e q u ate  fo r th e i r  i n te n d e d  u s e .  

Compliance is checked by inspection and,  if necessary,  by chemical analysis.  

E x am pl e s  o f  s u i tab l e  m e tal s ,  wh e n  u s e d  wi th i n  a  pe rm i s s i b l e  te m pe ratu re  ran g e  an d  u n d e r  
n o rm al  co n d i ti o n s  o f  ch e m i cal  p o l l u t i o n ,  are :  

– co p p e r;  

– an  al l o y co n tai n i n g  at  l e as t  5 8  % c o pp e r fo r p arts  th at  are  wo rke d  c o l d  o r  at  l e as t  5 0  %  
co p p e r fo r o th e r p arts ;  

– s tai n l e s s  s te e l  c o n tai n i n g  at  l e as t  1 3  % c h ro m i u m  an d  n o t  m o re  th an  0 , 0 9  % c arb o n ;  

– s te e l  pro vi d e d  wi th  an  e l e ctro p l ate d  c o ati n g  o f  z i n c  acco rd i n g  to  I SO  2 0 8 1 ,  th e  co ati n g  
h avi n g  a th i ckn e s s  o f  at  l e as t  

•  5  µm  ( I SO  s e rvi ce  co n d i t i o n  1 )  fo r  o rd i n ary e q u i pm e n t,  

•  8  µm  ( I S O  s e rvi ce  co n d i t i o n  2 )  fo r  d ri p- pro o f  an d  s p l as h - pro o f  e q u i pm e n t ,  

•  1 2  µm  ( I S O  s e rvi c e  co n d i ti o n  3 )  f o r  j e t- pro o f  an d  wate rt i g h t  e q u i pm e n t;  

– s te e l  pro vi d e d  wi th  an  e l e ctro p l ate d  c o ati n g  o f  n i cke l  an d  c h ro m i u m  acco rd i n g  to  
I S O  1 4 5 6 ,  th e  co ati n g  h avi n g  a  th i ckn e s s  o f  at  l e as t  

•  1 0  µm  ( I S O  s e rvi c e  c o n d i ti o n  1 )  f o r  o rd i n ary e q u i p m e n t,  

•  2 0  µm  ( I SO  s e rvi ce  c o n d i ti o n  2 )  f o r  d ri p - pro o f  an d  s p l as h - pro o f  e q u i pm e n t ,  

•  3 0  µm  ( I S O  s e rvi c e  co n d i ti o n  3 )  f o r  j e t- pro o f  an d  wate rt i g h t  e q u i pm e n t;  

– s te e l  pro vi d e d  wi th  an  e l e c tro p l ate d  co ati n g  o f  t i n ,  acco rd i n g  to  I S O  2 0 9 3 ,  th e  co ati n g  
h avi n g  a th i ckn e s s  e q u al  to  at  l e as t  th at  s p e ci fi e d  fo r  

•  1 2  µm  ( I S O  s e rvi c e  c o n d i ti o n  1 )  f o r  o rd i n ar y e q u i p m e n t,  

•  2 0  µm  ( I S O  s e rvi c e  c o n d i ti o n  2 )  f o r  d ri p - pro o f  an d  s p l as h - pro o f  e q u i pm e n t,  

•  3 0  µm ( I S O s e rvi ce  c o n d i t i o n  3 )  fo r  j e t- p ro o f  an d  wate rti g h t  e q u i pm e n t;  

P arts  wh i c h  m ay be  s u bj e cte d  to  m e ch an i cal  we ar,  s h al l  n o t  be  m ad e  o f  s te e l  pro vi d e d  wi th  
an  e l e c tro p l ate d  co ati n g .  

– s te e l  pro vi d e d  wi th  an  e l e c tro p l ate d  co ati n g  o f  z i n c :  o n l y p e rm i tte d  fo r pri m e  cu rre n t-
carryi n g  p arts  i f  n o  f i x e d  c o n n e cti o n  i s  i n te n d e d  to  b e  m ad e .  F o r co n n e cti o n ,  an  
e l e c tro p l ate d  co ati n g  o f  z i n c  i s  p e rm i s s i b l e  o n l y o n  p arts  wh i c h  d o  n o t  p arti ci p ate  d i re c tl y 
i n  cu rre n t  tran s m i s s i o n ,  s u ch  as  s cre ws  o r was h e rs  u s e d  f o r ce rtai n  t yp e s  o f  te rm i n al s  i n  
wh i c h  th e y tran s m i t  o n l y th e  c o n tac t  pre s s u re .  

Th i s  re q u i re m e n t i s  n o t  i n te n d e d  to  ap pl y to  co n tac ts ,  m ag n e ti c  c i rc u i ts ,  h e ati n g  e l e m e n ts ,  
bi m e tal l i c  c o m po n e n ts ,  s h u n ts ,  p arts  o f  e l e ctro n i c  d e vi c e s ,  e tc .  

N O TE  S cre ws ,  n u ts ,  was h e rs ,  c l am p i n g  pl ate s  an d  s i m i l ar  p arts  o f  te rm i n al s  are  n o t  re g ard e d  as  c u rre n t - carryi n g  
part s .  

U n d e r m o i s t  c o n d i t i o n s ,  m e tal s  h avi n g  a g re at  d i ffe re n ce  o f  e l e c tro ch e m i cal  p o te n ti al  wi th  
re s p e c t  to  e ac h  o th e r s h al l  n o t  b e  u s e d  i n  co n tac t  wi th  e ach  o th e r.  

Compliance is checked by inspection.  
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6.3.6  Th re ad - fo rm i n g  s cre ws  an d  th re ad - c u tt i n g  s cre ws  s h al l  n o t  b e  u s e d  fo r  th e  
co n n e cti o n  o f  cu rre n t- carryi n g  p arts .  Th re ad - fo rm i n g  s cre ws  an d  th re ad - cu tt i n g  s cre ws  m a y 
be  u s e d  to  pro vi d e  e arth i n g  c o n ti n u i t y,  pro vi d e d  th at  i t  i s  n o t  n e c e s s ar y to  d i s tu rb th e  
co n n e cti o n  i n  n o rm al  u s e  an d  at  l e as t  two  s cre ws  are  u s e d  f o r e ach  co n n e c ti o n .  

Compliance is checked by inspection.  

N O TE  Th e  u s e  o f  t h re a d - f o rm i n g  s cre ws  wi th o u t  d i s p l ace m e n t  o f  m ate ri al  wh i c h  a re  o p e rat e d  wh e n  m o u n t i n g  th e  
acc e s s o ry i s  u n d e r c o n s i d e rat i o n .  

6.4  Tests  

Compliance with the requirements of 6.3.1  is checked by inspection and by the following test.  

The screws and nuts are tightened and loosened: 

•  10 times for metal screws in engagement with a thread of insulating material and for 
screws of insulating material; 

•  5 times in all other cases.  

Screws or nuts in engagement with a thread of insulating material and screw of insulating 
material are completely removed and re-inserted each time.  

The test is made by means of a suitable test screwdriver or spanner applying a torque as 
shown in Table 1 .  

The shape of the blade of the test screwdriver shall suit the head of the screw for screws and 
nuts which are operated when mounting and connecting up the device by the following test.  

The screws and nuts shall be tightened smoothly.  In the case of a test on terminals,  the 
conductor is moved each time the screw or nut is loosened.  

Table  1  – Torque per th read  d iameter 

Nominal  d i ameter of  th read  
m m  

Torque  
N m  

I  I I  I I I  IV  V  

U p to  an d  i n cl u d i n g  2 , 8  0 , 2  – 0 , 4  0 , 4  – 

o ve r    2 , 8  u p  t o  a n d  i n cl u d i n g     3 , 0  0 , 2 5  – 0 , 5  0 , 5  – 

o ve r    3 , 0  u p  t o  a n d  i n cl u d i n g     3 , 2  0 , 3  – 0 , 6  0 , 6  – 

o ve r    3 , 2  u p  t o  a n d  i n cl u d i n g     3 , 6  0 , 4  – 0 , 8  0 , 8  – 

o ve r    3 , 6  u p  t o  a n d  i n cl u d i n g     4 , 1  0 , 7  1 , 2  1 , 2  1 , 2  1 , 2  

o ve r    4 , 1  u p  t o  a n d  i n cl u d i n g     4 , 7  0 , 8  1 , 2  1 , 8  1 , 8  1 , 8  

o ve r    4 , 7  u p  t o  a n d  i n cl u d i n g     5 , 3  0 , 8  1 , 4  2 , 0  2 , 0  2 , 0  

o ve r    5 , 3  u p  t o  a n d  i n cl u d i n g     6 , 0  1 , 2  1 , 8  2 , 5  3 , 0  3 , 0  

o ve r    6 , 0  u p  t o  a n d  i n cl u d i n g     8 , 0  2 , 5  2 , 5  3 , 5  6 , 0  4 , 0  

o ve r    8 , 0  u p  t o  a n d  i n cl u d i n g   1 0 , 0  – 3 , 5  4, 0  1 0 , 0  6 , 0  

o ve r  1 0 , 0  u p  to  a n d  i n c l u d i n g  1 2 , 0  – 4 , 0  – – 8 , 0  

o ve r  1 2 , 0  u p  to  a n d  i n c l u d i n g  1 5 , 0  – 5 , 0  – – 1 0 , 0  

 

Column I applies to screws without head if the screw when tightened does not protrude from 
the hole,  and to other screws which cannot be tightened by means of a screwdriver with a 
blade wider than the diameter of the screw.  



I E C  TR  6 1 9 1 6 : 2 0 1 7  © I E C  2 0 1 7  – 1 5  –  

Column II applies to nuts of mantle terminals which are tightened by means of a screwdriver.  

Column III applies to other screws which are tightened by means of a screwdriver.  

Column IV applies to screws and nuts other than nuts of mantle terminals which are tightened 
by means other than a screwdriver.  

Column V applies to nuts of mantle terminals which are tightened by means other than a 
screwdriver.  

N O TE  F o r m an t l e  s c re ws ,  th e  s pe ci f i c  n o m i n al  d i am e t e r i s  t h at  o f  th e  s l o tte d  s tu d .  

For screws with a nominal diameter over 5,3 mm and having a head with a slot,  the test is 
made twice,  first applying to the hexagonal head the torque specified in column IV,  and then 
on another set of specimens applying the torque specified in column III by means of a 
screwdriver.  

For smaller screws having a hexagonal head with a slot,  only the test with the screwdriver is 
made.  

During the test,  the screwed connection shall not work loose and there shall be no damage,  
such as breakage of screws or damage to the head slots,  threads,  washers or stirrups,  that 
will impair the further use of the accessory.  

7 Resistance to  abnormal  heat  and  to  fi re  

7.1  General  

C l au s e  7  i s  ap pl i c abl e  to  th e  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bc o m m i tte e s ,  c o ve ri n g  re q u i re m e n ts  an d  te s ts  to  d e te rm i n e  th e  re s i s tan c e  to  abn o rm al  h e at  
an d  to  f i re  o f  c o m bu s ti b l e  p arts  o f  e l e ctro te ch n i cal  e q u i pm e n t .  

S u bcl au s e s  7. 2  an d  7 . 3  are  m e an t  to  g i ve  to  TC  2 3  an d  i ts  s u bco m m i tte e s  i n f o rm ati o n  o n  h o w 
to  u s e  I E C  6 0 6 9 5 - 2 - 1 0 : 2 0 1 3  an d  I E C  6 0 6 9 5 - 2 - 1 1 : 2 0 1 4.  

N O TE  I E C  6 0 6 9 5 - 2 - 1 1 : 2 0 1 4 ,  An n e x A g i ve s  g u i d an ce  to  as s i s t  TC  2 3  an d  i ts  s u bco m m i tt e e s  t o  s e l e ct  th e  
app ro pri at e  g l o w- wi re  t e m pe rat u re .  

7.2  Requ i rements  

P arts  o f  i n s u l ati n g  m ate ri al  o f  e l e c tro te c h n i c al  e q u i pm e n t wh i c h  m i g h t  be  e x p o s e d  to  
e xce s s i ve  th e rm al  s tre s s  d u e  to  e l e ctri c  e ffe cts  an d  th e  d e te ri o rati o n  o f  wh i ch  m i g h t  i m pai r  th e  
s afe t y o f  th e  e q u i pm e n t s h al l  n o t  b e  u n d u l y affe c te d  b y h e at  an d  b y f i re  g e n e rate d  wi th i n  th e  
e q u i pm e n t.  

Fo r c e rtai n  acce s s o ri e s  ( e . g .  s wi tc h e s ,  p l u g s ,  o r  o th e rs )  th e  re q u i re m e n ts  ap p l y to  al l  parts  o f  
th e  i n s u l at i n g  m ate ri al ,  wh e re as  fo r o th e r acc e s s o ri e s  ( e . g .  ci rc u i t  b re ake rs ) ,  wh i c h  h ave  th e i r  
i n s u l at i n g  m ate ri al  s u bm i tte d  to  s e ve re  re s i s tan c e  to  f i re  te s ts ,  th e  re q u i re m e n ts  app l y o n l y to  
th e  e x te rn al  parts  o f  th e  i n s u l at i n g  m ate ri al .  

P arts  o f  i n s u l ati n g  m ate ri al  o r  o f  o th e r s o l i d  c o m bu s ti b l e  m ate ri al  wh i c h  are  l i ab l e  to  pro p ag ate  
f l am e s  i n s i d e  th e  e q u i p m e n t m ay b e  i g n i te d  b y g l o wi n g  wi re s  o r g l o wi n g  e l e m e n ts .  U n d e r 
ce rtai n  co n d i t i o n s ,  fo r  e xam p l e  a fau l t  c u rre n t  f l o wi n g  th ro u g h  a wi re ,  o ve rl o ad i n g  o f  
co m po n e n ts ,  an d  b ad  co n n e c ti o n s ,  c e rtai n  e l e m e n ts  m ay attai n  a te m pe ratu re  s u ch  th at  th e y 
wi l l  i g n i te  p arts  i n  th e i r  vi ci n i t y.  

N O TE  I n  s o m e  s u bc o m m i t te e s ,  o n l y  e xte rn al  pa rts  are  take n  i n to  acco u n t .  

Compliance is checked by the glow-wire test according to 7.3.  
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7.3  G low-wire  fl ammabi l i ty test  for  end-products,  IEC  60695-2-1 1  

7.3. 1  Purpose and  principle  

7.3. 1 .1  General  

Th e  g l o w- wi re  i s  a  s pe ci f i e d  l o o p o f  re s i s tan ce  wi re ,  wh i c h  i s  e l e c tri cal l y h e ate d  to  a s p e c i f i e d  
te m pe ratu re .  Th e  te s t  ap paratu s  i s  d e s cri b e d  i n  I E C  6 0 6 9 5 - 2 - 1 0 .  

W h e n  s e l e cti n g  te s t  te m pe ratu re s ,  pro d u c t  co m m i tte e s  s h o u l d  c o n s i d e r An n e x B ,  wh i c h  g i ve s  
s u g g e s te d  g l o w- wi re  e n d - pro d u ct  te s t  ( G W E P T)  te m pe ratu re s .  

Th e  p u rp o s e  o f  I E C  6 0 6 9 5 - 2 - 1 1  i s  to  e n s u re  th at,  u n d e r d e f i n e d  co n d i t i o n s ,  th e  g l o w- wi re  
d o e s  n o t  cau s e  i g n i ti o n  o f  p arts ,  an d  th at  a  p art,  i f  i g n i te d ,  h as  a  l i m i te d  d u rati o n  o f  b u rn i n g  
wi th o u t  s pre ad i n g  f i re  b y f l am e s  o r b y b u rn i n g  o r g l o wi n g  p arti c l e s  fal l i n g  fro m  th e  te s t  
spe ci m e n .  

Th e  g l o w- wi re  e n d - p ro d u ct  te s t  ( G W E P T)  s h al l  be  co n d u c te d  o n  a co m pl e te  e n d - p ro d u ct  
ch o s e n  s o  th at  th e  co n d i t i o n s  o f  th e  te s t  wi l l  n o t  b e  s i g n i f i can tl y d i ffe re n t  fro m  th o s e  o ccu rri n g  
i n  n o rm al  u s e .  

I f  p arts  o f  an  e n d - pro d u ct  are  d e d i cate d  to  d i ffe re n t  g l o w- wi re  te m pe ratu re s ,  th i s  h as  to  b e  
i d e n ti f i e d  an d  te s te d  acco rd i n g l y.  

Th e  g l o w- wi re  f l am m abi l i ty te s t  m e th o d  i s  n o t  fe as i bl e  f o r s m al l  p arts  ( s e e  Fi g u re  3 ) .  Th i s  i s  
be c au s e  s u c h  p arts  c an n o t  be  e ffe cti ve l y s u p po rte d  to  avo i d  h e at  l o s s e s  ( s e e  4 . 4  o f  
I E C  6 0 6 9 5 - 2 - 1 1 : 2 0 1 4) ,  an d  th e y are  n o t  ab l e  to  acco m m o d ate  th e  p e n e trati o n  o f  th e  g l o w-
wi re .  

Th e  g l o w- wi re  f l am m abi l i ty te s t  i s  n o t  n e ce s s ary f o r s i n g l e  p arts  o f  i n s i g n i f i c an t  m as s .  

R e c o m m e n d ati o n s  fo r s m al l  parts  an d  fo r p arts  o f  i n s i g n i f i c an t  m as s  are  g i ve n  i n  7 . 3 . 1 . 2  an d  
7. 3 . 1 . 3 ,  re s pe c ti ve l y.  

7.3. 1 .2  Recommendations for  smal l  parts  

Fo r s m al l  p arts  wh i ch  can n o t  b e  as s e s s e d  i n  acco rd an c e  wi th  I E C  6 0 6 9 5 - 2 - 1 1 : 2 0 1 4  
( G W E P T) ,  TC  2 3  an d  i ts  s u bco m m i tte e s  s h o u l d  co n s i d e r i f  th e s e  s m al l  p arts  n e e d  to  b e  
te s te d  an d ,  i f  re q u i re d ,  wh at  i s  th e  ap pro pri ate  te s t.  
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Figure 3  – Smal l  parts  

7.3. 1 .3  Recommendations for  parts  of  insign i fi cant  mass  

As  p art  o f  th e  f i re  h azard  as s e s s m e n t,  co n s i d e rati o n  s h o u l d  b e  g i ve n  to  p arts  o f  i n s i g n i f i can t  
m as s ,  wh i ch  are  th o s e  parts  h avi n g  i n s u ff i c i e n t  co m bu s ti b l e  m ate ri al  to  co n s ti tu te  a f i re  
h azard .  

TC  2 3  an d  i ts  s u bc o m m i tte e s  s h al l  as s i g n  a m axi m u m  val u e  fo r th e  i n s i g n i f i can t  m as s  
ap pro p ri ate  to  th e  re l e van t  e l e ctri c al  e q u i pm e n t  an d  i ts  s cal e .  

N O TE  Acc o rd i n g  to  I E C  6 0 6 9 5 - 2 - 1 1 : 2 0 1 4,  th e  d e f au l t  val u e  i s  2  g ,  bu t  p ro d u ct  TC s  can  a s s i g n  a  d i ffe re n t  val u e  
( e . g .  1  g )  a pp ro pri ate  t o  th e  p ro d u c t  typ e  a n d  s cal e .  

H o we ve r,  i f  th e  pro d u ct  i s  c o m po s e d  o f  s e ve ral  parts  o f  i n s i g n i f i can t  m as s ,  th e y m a y 
re p re s e n t  a  s i g n i f i c an t  am o u n t  o f  co m bu s ti b l e  m ate ri al ;  th e re fo re  th i s  s ce n ari o  s h o u l d  b e  
e val u ate d  c are f u l l y b y T C  2 3  an d  i ts  s u bco m m i tte e s .  

7.3.2  Test  method  

Th e  t i p  o f  th e  h e ate d  g l o w- wi re  i s  bro u g h t  i n to  co n tact  wi th  a  te s t  s p e c i m e n  fo r a  s p e ci fi c  
pe ri o d  o f  t i m e  an d  a ran g e  o f  o bs e rvati o n s  an d  m e as u re m e n ts  are  m ad e ,  d e p e n d i n g  u p o n  th e  
part i cu l ar  te s t  pro c e d u re .  

Th e  t i p  o f  th e  g l o w- wi re  i s  app l i e d  h o ri zo n tal l y to  th e  part  o f  th e  te s t  s p e c i m e n  wh i c h  i s  l i ke l y 
to  b e  s u bj e c te d  to  th e rm al  s tre s s e s  i n  n o rm al  u s e .  

7.3.3  Relevance  of  test  data  

Th i s  te s t  i d e n ti f i e s  a p as s /fai l  cri te ri o n  at  a  te m pe ratu re  s pe c i f i e d  b y th e  re l e van t  pro d u ct  
co m m i tte e .  Th e  m ai n  u s e  o f  th e  te s t  b y e l e ctro te c h n i c al  co m m i tte e s  i s  to  e n s u re  th e  s u i tab i l i t y 
o f  i n s u l ati n g  m ate ri al s  i n  co n tac t  wi th  l i ve  p arts  o r  e l e ctri c al  co n n e c ti o n s  th at  m i g h t  o ve rh e at  
d u e  to  a  fau l t.  Th e  ai m  i s  to  e n s u re  th at  p o s s i b l e  i g n i t i o n  o f  th e  i n s u l ati n g  m ate ri al  d o e s  n o t  
cau s e  a  f i re  to  s pre ad  fro m  th e  pro d u c t.  

 

G W E P T i s  not  p o s s i b l e  i f :  

E ach  s u rfac e  f i t s  i n  th e  

1 5  m m  d i am e te r c i rcl e  

G W E P T i s  not  p o s s i bl e  i f :  

At  l e as t  o n e  o f  t h e  s u rf ace s  

d o e s  N O T c o ve r th e  8  m m  

ci rc l e  co m p l e t e l y  wh i l e  an y  

o t h e r d i m e n s i o n  ( l ,  w,  h )  

i s  >  1 5  m m  

G W E P T c an  b e  co n d u ct e d  i f :  

At  l e as t  o n e  o f  t h e  s u rf ace s  

co ve rs  th e  8  m m  d i am e t e r  

c i rcl e  co m p l e t e l y  wh i l e  at  

l e as t  o n e  o th e r  

d i m e n s i o n  ( l ,  w,  h )  i s  >  1 5  m m  
Key:  

8  m m  

1 5  m m  

Smal l  parts  

IEC  
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Ove rh e ati n g  o f  th e  e l e ctri cal  co n n e cti o n  can  cau s e  i g n i t i o n  i n  th e  pro d u ct  bu t,  o n  re m o val  o f  
th e  fau l t  cu rre n t,  an  i n s u l at i n g  m ate ri al  wh i c h  h as  pas s e d  th e  te s t  wo u l d  b e  e x p e cte d  to  s e l f -
e xti n g u i s h .  Th e re fo re ,  al th o u g h  th e  pro d u c t  can  h ave  be e n  re n d e re d  u n u s ab l e ,  f l am e  s pre ad  
i s  u n l i ke l y to  h ave  o cc u rre d  an d  s o  th e  u s e r  an d  o th e r pro p e rt y wi l l  n o t  h ave  be e n  pu t  at  r i s k 
fro m  f i re .  

As  we l l  as  c h e cki n g  th e  i n te g ri t y o f  th e  s u p po rti n g  i n s u l ati n g  m ate ri al ,  th e  te s t  al s o  re co rd s  
wh e th e r f l am i n g  o r m o l te n  d ro pl e ts  fal l  o n to  a s p e ci fi e d  s u rfac e  b e l o w.  I n  a  l arg e  pro d u ct  th i s  
wo u l d  b e  as s e s s e d  b y p l ac i n g  b e l o w th e  te s t  s p e ci m e n  a s am pl e  o f  th e  m ate ri al  th at  wo u l d ,  i n  
n o rm al  u s e ,  b e  s u bj e c te d  to  th e  d ro p l e ts .  I f  th i s  l a ye r was  n o t  d am ag e d  an d  co n tai n e d  th e  
m o l te n  m ate ri al  th e n  th i s  wo u l d  be  co n s i d e re d  s ati s f acto ry.  W h e n  th e re  i s  n o  s u rface  to  trap  
th e  d ro p l e ts ,  an d  th e y are  l i ke l y to  e s cap e  fro m  th e  pro d u c t  ( fo r  e x am pl e  o n to  a f l am m abl e  
s u rfac e )  th e n  a s tan d ard  s h e e t  o f  wrapp i n g  t i s s u e  o n  a wo o d e n  b o ard  i s  u s e d .  

Th i s  te s t  al s o  re c o rd s  wh e th e r o r  n o t  th e  m ate ri al  i g n i te s  an d  c an  pro vi d e  f u rth e r d ata b y 
m e as u ri n g  th e  f l am e  h e i g h t.  F l am e  h e i g h t  i s  d i ff i cu l t  to  m e as u re  an d  s o  s o m e  pro d u ct  
co m m i tte e s  n o te  th at  i g n i t i o n  h as  o ccu rre d  an d  th e n  as s u m e  a s tan d ard i z e d  z o n e  ab o ve  th e  
are a o f  th e  l i ve  part  o r  e l e ctri c al  co n n e c ti o n  to  carry o u t  fu rth e r te s ts .  Th i s  i s  kn o wn  as  
co n s e q u e n ti al  te s t i n g  an d  i t  m ay b e  carri e d  o u t  u s i n g  th e  n e e d l e  f l am e  te s t.  

8 Resistance of  i nsulating  materials  to  tracking  

8.1  General  

Th i s  g u i d an c e  i s  ap p l i cab l e  to  th e  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bc o m m i tte e s ,  co ve ri n g  re q u i re m e n ts  an d  te s ts  to  d e te rm i n e  th e  re s i s tan c e  o f  i n s u l ati n g  
m ate ri al  to  tracki n g .  S u b cl au s e s  8 . 2  an d  8 . 3  g i ve  i n fo rm ati o n  o n  h o w to  u s e  I E C  6 0 1 1 2 .  

8.2  Requi rements  

Fo r acce s s o ri e s  h i g h e r th an  I P X0  wh e re  tracki n g  p ath s  c an  be  fo rm e d  acro s s  i n s u l at i n g  
m ate ri al ,  th i s  m ate ri al  s h al l  b e  re s i s tan t  to  tracki n g .  F o r m ate ri al s  o th e r  th an  ce ram i cs ,  
co m pl i an c e  i s  ch e cke d  b y th e  te s t  o f  I E C  6 0 1 1 2 .  

8.3  Tracking  index test,  IEC 601 1 2  

8.3. 1  Purpose and  principle  

I E C  6 0 1 1 2  s p e ci f i e s  th e  m e th o d  o f  te s t  fo r  th e  d e te rm i n ati o n  o f  th e  pro o f  tracki n g  i n d e x an d  
th e  c o m parati ve  tracki n g  i n d e x o f  s o l i d  i n s u l ati n g  m ate ri al s  o n  p i e ce s  take n  fro m  p arts  o f  
e q u i pm e n t  an d  o n  p l aq u e s  o f  m ate ri al  u s i n g  al te rn a ti n g  vo l tag e s .  Th e  s tan d ard  al s o  pro vi d e s  
fo r th e  d e te rm i n ati o n  o f  e l e ctri c al  e ro s i o n  wh e n  re q u i re d .  

8.3.2  Test  method  

Th e  u pp e r s u rface  o f  th e  te s t  s p e ci m e n  i s  s u p p o rte d  i n  an  ap pro x i m ate l y h o ri zo n tal  p l an e  an d  
s u bj e cte d  to  an  e l e c tri cal  s tre s s  vi a two  p l ati n u m  e l e c tro d e s ,  4  m m  apart,  u s i n g  an  AC  vo l tag e  
of  b e twe e n  1 0 0  V an d  6 0 0  V.  Th e  s u rfac e  b e twe e n  th e  e l e c tro d e s  i s  s u bj e cte d  to  a  
su cce s s i o n  o f  d ro ps  o f  e l e ctro l yte  e i th e r u n t i l  an  o ve r- c u rre n t  d e vi ce  o p e rate s ,  o r  u n ti l  i g n i t i o n  
an d  a  p e rs i s te n t  f l am e  o ccu rs ,  o r  u n t i l  th e  te s t  p e ri o d  h as  e l aps e d .  

Th e  te s t  s p e ci m e n  s h al l  be  s u bs tan ti al l y f l at,  at  l e as t  3  m m  th i ck,  an d  h ave  an  are a s u ffi c i e n t  

to  e n s u re  th at  d u ri n g  th e  te s t  n o  l i q u i d  f l o ws  o ve r  th e  e d g e s  o f  th e  te s t  s pe ci m e n :  2 0  m m  ×  
20  m m  i s  re c o m m e n d e d  as  a m i n i m u m  s i z e .  

Th e  i n d i vi d u al  te s ts  are  o f  s h o rt  d u rati o n  ( l e s s  th an  1  h )  wi th  u p  to  5 0  o r  1 0 0  d ro ps  o f  abo u t  
20  m g  o f  e l e c tro l yte  fal l i n g  at  3 0  s  i n te rval s .  Th e  n u m be r o f  d ro ps  n e e d e d  to  c au s e  fai l u re  
u s u al l y i n cre as e s  wi th  d e cre as i n g  app l i e d  vo l tag e  an d ,  b e l o w a cri t i cal  val u e ,  tracki n g  c e as e s  
to  o ccu r.  
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D u ri n g  th e  te s t,  th e  s p e ci m e n  m a y al s o  e ro d e  o r  s o fte n ,  th e re b y al l o wi n g  th e  e l e ctro d e s  to  
pe n e trate  i t .  I f  re q u i re d ,  e l e c tri cal  e ro s i o n  i s  m e as u re d .  I f  a  h o l e  i s  f o rm e d ,  th i s  i s  re p o rte d .  

8.3.3  Relevance of  test  data  

Th e  te s t  d i s cri m i n ate s  b e twe e n  m ate ri al s  wi th  re l ati ve l y p o o r re s i s tan ce  to  tracki n g ,  an d  th o s e  
wi th  m o d e rate  o r g o o d  re s i s tan ce ,  fo r  u s e  i n  e q u i pm e n t wh i c h  can  b e  u s e d  u n d e r m o i s t  
co n d i t i o n s .  

N O TE  M o re  s e ve re  t e s ts  o f  l o n g e r d u rat i o n  can  be  re q u i re d  fo r  t h e  as s e s s m e n t  o f  p e rfo rm an c e  o f  m ate ri al s  fo r  
o u td o o r u s e ,  u t i l i z i n g  h i g h e r vo l t ag e s  a n d  l a rg e r te s t  s pe ci m e n s  – s e e  th e  i n cl i n e d  pl an e  t e s t ,  I E C  6 0 5 8 7 .  

9 Resistance to  rusting  

9.1  General  

Th i s  g u i d an c e  i s  ap p l i cab l e  to  th e  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bc o m m i tte e s ,  co ve ri n g  re q u i re m e n ts  an d  te s ts  to  d e te rm i n e  th e  re s i s tan c e  to  ru s t i n g  o f  
fe rro u s  p arts  o f  acc e s s o ri e s .  

Th e s e  re co m m e n d ati o n s  are  bas e d  o n  I E C  6 0 6 6 9 - 1 .  

Th e  te x t  c o m pri s e s  two  s u bcl au s e s .  

•  R e q u i re m e n ts  ( 9 . 2 ) .  

•  Te s t  ( 9 . 3 ) .  

Fo r e d i t i n g  pu rp o s e s ,  th e  o rd e r a n d  n u m be rs  m ay be  c h an g e d  i f  n e ce s s ar y.  

9.2  Requi rements  

Fe rro u s  parts ,  i n c l u d i n g  co ve rs  an d  b o x e s ,  s h al l  b e  ad e q u ate l y p ro te cte d  ag ai n s t  ru s ti n g .  

Compliance is checked by the test of 9.3.  

9.3  Test  

All grease is removed from the parts to be tested by immersion in a degreasing agent,  

for 10 min ±  0,5 min.  

The parts are then immersed for 10 min ±  0,5 min in a 10 % solution of ammonium chloride in 

water at a temperature of 20 °C ±  5 °C.  

Without drying,  but after shaking off any drops,  the parts are placed for 10 min ±  0,5 min in a 

box containing air saturated with moisture at a temperature of 20 °C ±  5 °C.  

After the parts have been dried for 10 min ±  0,5 min in a heating cabinet at a temperature of 

100 °C ±  5 °C,  their surface shall show no signs of rust.  

N O TE  1  Trac e s  o f  ru s t  o n  s h arp  e d g e s  an d  an y ye l l o wi s h  f i l m  re m o vabl e  b y ru b b i n g  are  i g n o re d .  

N O TE  2  F o r s m al l  s p ri n g s  an d  th e  l i ke ,  a n d  fo r  i n acce s s i bl e  p arts  e xpo s e d  t o  ab ras i o n ,  a  l aye r o f  g re as e  c a n  
pro vi d e  s u ff i c i e n t  p ro te ct i o n  a g ai n s t  ru s t i n g .  S u c h  parts  are  s u bj e ct e d  t o  t h e  te s t  o n l y  i f  t h e re  i s  d o u bt  a bo u t  t h e  
e ffe cti ve n e s s  o f  th e  g re as e  f i l m ,  an d  t h e  t e s t  i s  t h e n  m ad e  wi t h o u t  p re vi o u s  re m o val  o f  th e  g re as e .  

C AU TI O N  – W h e n  u s i n g  th e  l i q u i d s  s p e c i f i e d  fo r  th e  te s t,  ad e q u ate  pre cau ti o n s  appro pri ate  to  
th e  f o re s e e ab l e  ri s ks  s h al l  b e  take n .  
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1 0  Leg ibi l i ty,  durabi l i ty and  indel ibi l i ty of  marking  

1 0. 1  General  

Th i s  g u i d an c e  i s  ap p l i cab l e  to  th e  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bc o m m i tte e s ,  co ve ri n g  th e  re q u i re m e n ts  an d  te s ts  to  d e te rm i n e  th e  l e g i b i l i t y,  d u rab i l i t y an d  
i n d e l i b i l i t y o f  m arki n g s  o n  acc e s s o ri e s .  

P ro d u c ts  co m pl yi n g  wi th  a pre vi o u s  e d i t i o n  o f  th e  s tan d ard  n e e d  n o t  b e  te s te d  ag ai n  as  th i s  
re q u i re m e n t  d o e s  n o t  h ave  i m pac t  o n  th e  s afe t y o f  th e  pro d u c t.  

Th e  te x t  i n cl u d e s  two  s u bc l au s e s .  

•  R e q u i re m e n ts  ( 1 0 . 2 ) .  

•  Te s t  ( 1 0 . 3 ) .  

1 0.2  Requi rements  

M arki n g  s h al l  b e  e as i l y l e g i b l e ,  d u rabl e  an d  i n d e l i b l e .  

Las e r m arki n g  d i re c tl y o n  th e  pro d u ct  an d  m arki n g  m ad e  b y m o u l d i n g ,  pre s s i n g  o r  e n g ravi n g  
are  n o t  s u bj e c te d  to  th i s  te s t.  

Compliance is checked by inspection,  using normal or corrected vision,  without additional 
magnification and,  if necessary,  by the test of 10.3.  

1 0.3  Test  

The test is made by rubbing the marking for 15 s with a piece of cotton cloth soaked with 
water and again for 15 s with a piece of cotton cloth soaked with n-hexane 95 % (Chemical 
Abstracts Service Registry Number,  CAS RN,  110-54-3).  

N O TE  n - h e xan e  9 5  %  ( C h e m i cal  Ab s t ract s  S e rvi ce  R e g i s t ry N u m be r,  C AS  R N ,  1 1 0 - 5 4 - 3 )  i s  a vai l ab l e  f ro m  a 
va ri e t y o f  c h e m i cal  s u p pl i e rs  a s  a  h i g h  p re s s u re  l i q u i d  ch ro m ato g rap h y ( H P LC )  s o l ve n t.  

When using the liquid specified for the test,  precautions as stated in the relative material 
safety datasheet provided by the chemical supplier shall be taken to safeguard the laboratory 
technicians.  

The marking surface to be tested shall be dried after the test with water.  

Rubbing shall commence immediately after soaking the piece of cotton,  applying a 

compression force of (5 ±  1 )  N at a rate of about one cycle per second (a cycle comprising a 
forward and backward movement along the length of the marking).  For markings longer than 
20 mm,  rubbing can be limited to a part of the marking,  over a path of at least 20 mm length.  

The compression force is applied by means of a test piston which is wrapped with cotton 
comprising cotton wool covered by a piece of cotton medical gauze.  

The test piston shall have the dimensions specified in Figure 4 and shall be made of an 

elastic material which is inert against the test liquids and has a Shore-A hardness of 47 ±  5 
(for example synthetic rubber).  

The following tolerances to dimensions A,  B and C apply: 

A:  
2
0

+
 m m  
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B :  ±0 , 5  m m  

C :  
1
0

+
 m m  

When it is not possible to carry out the test on the specimens due to the shape/size of the 
product,  a suitable piece having the same characteristics as the product can be submitted to 
the test.  

 

D i m e n s i o n s  

m m  

A  B  C  

2 0  2 0  2  

Figure 4  – Test  piston  d imensions  

1 1  Screw-type terminals  for connecting  conductors  

Th i s  g u i d an c e  i s  ap pl i c ab l e  to  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bco m m i tte e s ,  c o ve ri n g  re q u i re m e n ts  an d  te s ts  to  s cre w te rm i n al s  f o r th e  c o n n e cti o n  b y 
s cre w cl am p i n g  o n l y o f  o n e  o r m o re  ri g i d  ( s o l i d  o r  s tran d e d )  o r  f l e x i b l e  co n d u cto rs  co n fo rm i n g  
to  I E C  6 0 2 2 8  ( h avi n g  a  n o rm al  cro s s - s e c ti o n al  are a n o t  e xce e d i n g  3 5  m m 2  an d  2 5  m m 2 ,  
re s p e c ti ve l y) .  

Th e  re q u i re m e n ts  an d  te s ts  g i ve n  i n  th e  I E C  6 0 9 9 9  s e ri e s ,  I E C  6 0 9 9 8 - 1  an d  I E C  6 0 9 9 8 - 2 - 1 ,  
h avi n g  th e  s tatu s  o f  g ro u p s afe t y pu b l i cati o n s  i n  acco rd an ce  wi th  I E C  G u i d e  1 0 4 ,  s h al l  ap p l y.  

1 2  Cri teria  for tests in  accessory standards  

Th i s  g u i d an c e  i s  ap p l i cab l e  to  th e  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bc o m m i tte e s ,  co ve ri n g  th e  re q u i re m e n ts  an d  te s ts  to  d e te rm i n e  th e  c ri te ri a  fo r te s ts  i n  
acce s s o ry s tan d ard s .  

Unless otherwise stated,  three samples are subjected to all the tests and the requirements 
are satisfied if all the tests are met.  If only one of the samples does not satisfy a test due to 
an assembly or manufacturing fault,  that test and any preceding one which may have 
influenced the results of the test shall be repeated and also the tests which follow shall be 
made in the required sequence on another full set of samples,  all of which shall comply with 
the requirements.  

1 3  Tolerances  

Th i s  g u i d an c e  i s  ap p l i cab l e  to  th e  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bc o m m i tte e s ,  co ve ri n g  th e  re q u i re m e n ts  an d  te s ts  to  d e te rm i n e  to l e ran ce s .  W h e n  d e f i n i n g  
to l e ran c e s ,  S u bc o m m i tte e s  s h o u l d :  

•  fo r  e ac h  cri t i cal  s e t  val u e ,  g i ve  th e  val u e s  b as e d  o n  a c as e  b y c as e  an al ys i s ;  

•  be  re al i s t i c  i n  re l at i o n  to  th e  e n vi ro n m e n t  an d  acc u rac y o f  th e  m e as u re m e n t  e q u i pm e n t as  
g i ve n  i n  th e  l as t  ve rs i o n  o f  C TL 2 5 1 .  

C  

B  
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W h e n  te s t  val u e s  o f  th e  te s t  q u an ti t i e s  are  g i ve n  wi th  to l e ran ce s ,  i t  i s  i m po rtan t  th at  th e  actu al  
val u e  f o r th e  te s t  i s  as  c l o s e  as  po s s i b l e  to  t h e  g i ve n  val u e .  

1 4  Mechanical  strength  

1 4. 1  Impact  

Th i s  g u i d an c e  i s  ap p l i cab l e  to  th e  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bc o m m i tte e s ,  c o ve ri n g  re q u i re m e n ts  an d  te s ts  to  d e te rm i n e  th e  ab i l i t y o f  an  acc e s s o r y to  
wi th s tan d  s pe c i fi e d  s e ve ri t i e s  o f  i m pact  an d  to  d e m o n s trate  an  acce ptabl e  l e ve l  o f  ro b u s tn e s s  
wh e n  as s e s s i n g  th e  s afe ty o f  a n  acce s s o r y.  

N O TE  Th e s e  re c o m m e n d ati o n s  are  b as e d  o n  I E C  6 0 0 6 8 - 2 - 7 5 .  

1 4.2  Free  fal l  

Th i s  g u i d an c e  i s  ap p l i cab l e  to  th e  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bc o m m i tte e s ,  co ve ri n g  re q u i re m e n ts  an d  te s ts  to  s i m u l ate  fal l s  wh i ch  an  acce s s o r y,  
n o rm al l y i n  th e  u n packe d  s tate ,  c o u l d  u n d e rg o  d u ri n g  h an d l i n g .  Th e s e  re co m m e n d ati o n s  are  
bas e d  o n  I E C  6 0 0 6 8 - 2 - 3 1 .  

Subcommittees should apply the appropriate test of IEC 60068-2-75 and/or IEC 60068-2-31  to 
the relevant accessory.  

1 5  Appropriate d imensioning  of  insulation  d istances  

1 5. 1  General  

Th i s  g u i d an c e  i s  ap p l i cab l e  to  th e  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bc o m m i tte e s ,  c o ve ri n g  re q u i re m e n ts  an d  te s ts  to  d e te rm i n e  th e  d i m e n s i o n i n g  o f  cl e aran ce s ,  
cre e p ag e  d i s tan ce s  an d  s o l i d  i n s u l ati o n  f o r e q u i p m e n t.  

TC  2 3  s u bco m m i tte e s ,  wh e n  co n s i d e ri n g  i n s u l at i o n  d i s tan ce s ,  s h o u l d  co ve r th e  re l e van t  
re q u i re m e n ts  an d  te s t i n g  pro c e d u re s ,  co n s i s te n tl y wi th  th e  I E C  6 0 6 6 4 s e ri e s  o f  s tan d ard s ,  
acco rd i n g  to  th e i r  n e e d s .  

Re q u i re m e n ts  pro vi d e d  wi th i n  th e  b as i c  s afe t y s tan d ard s  fo r  i n s u l ati o n  c o o rd i n ati o n  p u b l i s h e d  
as  th e  I E C  6 0 6 6 4  s e ri e s  are  a  m i n i m u m .  

1 5.2  General  in formation  

I n s u l ati o n  c o o rd i n ati o n  f o r e q u i pm e n t  i m pl i e s  th e  as s e s s m e n t o f  th e  m i n i m u m  n e c e s s ar y 
d i m e n s i o n i n g  fo r  c l e aran ce s ,  cre e p ag e  d i s tan c e s  an d  s o l i d  i n s u l at i o n  i n  o rd e r to  al l o w a s afe  
u s e  o f  th e  e q u i pm e n t  d u ri n g  i ts  l i fe ti m e  b y taki n g  i n to  co n s i d e rati o n  th e  fo re s e e ab l e  
e n vi ro n m e n t  co n d i t i o n s .  

Th e  m ai n  s tan d ard s  i n  th e  f i e l d  o f  i n s u l at i o n  co o rd i n ati o n  are :  

•  I E C  6 0 6 6 4- 1 ,  Insulation coordination for equipment within low-voltage systems – Part 1: 
Principles,  requirements and tests 

•  I E C  6 0 6 6 4- 3 ,  Insulation coordination for equipment within low-voltage systems – Part 3: 
Use of coating,  potting or moulding for protection against pollution 

•  I E C  6 0 6 6 4- 4,  Insulation coordination for equipment within low-voltage systems – Part 4: 
Consideration of high-frequency voltage stress 

•  I E C  6 0 6 6 4- 5 ,  Insulation coordination for equipment within low-voltage systems – Part 5: 
A comprehensive method for determining clearances and creepage distances equal to or 
less than 2 mm 



I E C  TR  6 1 9 1 6 : 2 0 1 7  © I E C  2 0 1 7  – 2 3  –  

I n  ad d i ti o n  to  th e  ab o ve  m e n ti o n e d  s tan d ard s ,  I E C  TR  6 0 6 6 4- 2 - 1  i s  a  u s e f u l  d o c u m e n t  h e l p i n g  
to  co rre ctl y u n d e rs tan d  an d  ap p l y I E C  6 0 6 6 4- 1 ,  I E C  6 0 6 6 4 - 3 ,  I E C  6 0 6 6 4- 4  an d  I E C  6 0 6 6 4- 5 .  

I n  p arti cu l ar,  I E C  TR  6 0 6 6 4- 2 - 1 : 2 0 1 1 ,  C l au s e  5 ,  i n tro d u ce s  f o u r  prac ti cal  e xam p l e s  s h o wi n g  
ap pro p ri ate  d i m e n s i o n i n g  o f  i n s u l at i o n  wi th i n  e q u i p m e n t.  

I n fo rm ati o n  fo r c o rre ctl y u n d e rs tan d i n g  th e  “ B as i c  pri n ci p l e s ”  an d  “ C o o rd i n ati o n  o f  o ve rvo l tag e 
cate g o ri e s  i n s i d e  e q u i pm e n t”  acco rd i n g  to  th e  I E C  6 0 6 6 4 s e ri e s  are  p ro vi d e d  i n  
I E C  TR  6 0 6 6 4- 2 - 1 : 2 0 1 1 ,  4. 1  an d  4. 2 .  

Th e  m ai n  p aram e te rs  to  b e  take n  i n to  acco u n t  fo r th e  u n d e rs ta n d i n g  o f  th e  i n s u l ati o n  
co o rd i n ati o n  s e ri e s  o f  s tan d ard s  are :  

•  th e  m ax i m u m  vo l tag e  s tre s s  to  be  wi th s to o d  i n  o rd e r  to  avo i d  f l as h o ve r ;  

•  th e  fre q u e n c y o f  th e  vo l tag e .  B e c au s e  d i e l e ctri c  l o s s e s  are  be c o m i n g  i n cre as i n g l y 
i m po rtan t  wi th  th e  vo l tag e  fre q u e n c y,  i t  h as  to  be  n o te d  th at  I E C  6 0 6 6 4- 4  i s  app l i cab l e  
wh e re  th e  fre q u e n c y i s  h i g h e r  th an  3 0  kH z;  

•  th e  c h aracte ri s ti cs  o f  th e  s o l i d  i n s u l ati n g  m ate ri al ;  

•  th e  e n vi ro n m e n tal  co n d i t i o n s  ( po l l u t i o n  d e g re e  an d  h u m i d i t y l e ve l s ) .  

N O TE  Th e  pre s e n ce  o f  h u m i d i t y  i s  an  i n fl u e n ci n g  facto r wh o s e  e ffe c t  i s  b e c o m i n g  i n cre as i n g l y  i m p o rt an t  wi t h  t h e  
d e cre as e  o f  th e  cre e p ag e  d i s t an ce .  I E C  6 0 6 6 4 - 5  i n t ro d u ce s  th e  h u m i d i ty  l e ve l s  re g ard i n g  th e  e ffe c ts  o f  h u m i d i t y  o n  
cre e p ag e  d i s t a n c e s  e q u al  t o  o r  l e s s  th a n  2  m m .  I t  i s  p o s s i b l e  to  p ro vi d e  p ro t e c ti o n  ag a i n s t  p o l l u t i o n  ( i n cl u d i n g  
h u m i d i t y)  wi t h  co at i n g ,  p o t t i n g  o r m o u l d i n g  as  d e s cri be d  i n  I E C  6 0 6 6 4 - 3 .  

Oth e r s tre s s e s  s u ch  as  h e at,  vi b rati o n ,  m e ch an i cal  s h o cks ,  rad i ati o n ,  e tc.  can  i n f l u e n c e  th e  
i n s u l at i o n  re s i s tan ce  o f  i n s u l ati o n  m ate ri al s .  TC  2 3  s u bc o m m i tte e s  h ave  to  co n s i d e r th e  ri s ks  
re l ate d  to  th e s e  s tre s s e s  wh e n  s p e c i f yi n g  c o n d i t i o n s  fo r  te s ti n g  e q u i pm e n t to  b e  u s e d  u n d e r  
part i cu l ar  s i tu ati o n s .  

1 5.3  Dimension ing  of  cl earances  

I n fo rm ati o n  fo r co rre ctl y d i m e n s i o n i n g  cl e aran c e s  acc o rd i n g  to  th e  I E C  6 0 6 6 4 s e ri e s  i s  g i ve n  
i n  I E C  TR  6 0 6 6 4- 2 - 1 : 2 0 1 1 ,  4 . 3 .  

Th e  e xp l an ati o n s  b e l o w c an  as s i s t  wi th  th e  u n d e rs tan d i n g .  

Th e  d i m e n s i o n i n g  o f  cl e aran c e s  ai m s  to  ch o o s e  an  ai r  d i s tan ce  ab l e  to  wi th s tan d  th e  
m axi m u m  pe ak vo l tag e  th ro u g h  th e  ai r  g ap b e twe e n  two  p arts  at  d i ffe re n t  vo l tag e s .  Acco rd i n g  
to  th e  P as ch e n  l aw,  th e  ab i l i t y o f  ai r  to  wi th s tan d  a m axi m u m  vo l tag e  val u e  i s  re l at e d  to  ai r  
pre s s u re .  Tab l e s  F . 2  an d  F . 7  o f  I E C  6 0 6 6 4 - 1 : 2 0 0 7  h ave  th e re fo re  b e e n  d rafte d  u p  to  2  0 0 0  m .  
An  al t i tu d e  c o rre cti o n  facto r  i s  g i ve n  i n  I E C  6 0 6 6 4- 1 : 2 0 0 7,  Tab l e  A. 2  fo r  d i ffe re n t  al t i tu d e s .  

Th e  p o l l u t i o n  d e g re e  d o e s  n o t  h ave  a s tro n g  i n f l u e n c e  o n  c l e aran ce s .  I t  can  b e  o bs e rve d  fro m  
Tabl e  F . 2  o f  I E C  6 0 6 6 4- 1 : 2 0 0 7 th at,  abo ve  a ce rtai n  m i n i m u m  val u e ,  th e  s am e  d i s tan ce s  are  
g i ve n  fo r c l e aran c e s  wh ate ve r th e  c h o s e n  p o l l u t i o n  d e g re e .  H o we ve r,  th e  p o l l u t i o n  d e g re e  
can n o t  b e  i g n o re d  fo r s m al l  c l e aran ce s  wh e re  p o l l u t i o n  s u ch  as  s o l i d  p arti c l e s ,  d u s t  an d  wate r  
co u l d  bri d g e  th e  ai r  g ap .  

1 5.4  Dimension ing  of  creepage d istances  

I n fo rm ati o n  fo r co rre c tl y  d i m e n s i o n i n g  cre e p ag e  d i s tan c e s  to  avo i d  fai l u re  d u e  to  tracki n g  
acco rd i n g  to  th e  I E C  6 0 6 6 4  s e ri e s  i s  g i ve n  i n  I E C  TR  6 0 6 6 4- 2 - 1 : 2 0 1 1 ,  4 . 4 .  

Th e  e xp l an ati o n s  b e l o w c an  as s i s t  wi th  th e  u n d e rs tan d i n g .  

a)  I t  h as  to  b e  u n d e rs to o d  th at  p o l l u t i o n  at  th e  s u rfac e  o f  a  m ate ri al  i s  g e n e ral l y n o t  
co n d u cti ve .  
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H o we ve r p re s e n ce  o f  wate r at  th e  s u rface  o f  th e  m ate ri al  m o d i fi e s  th e  co n d u cti vi t y o f  th e  
po l l u t i o n .  A h i g h e r  co n d u cti vi t y al l o ws  ci rc u l ati o n  o f  cu rre n t  at  th e  s u rfac e  o f  th e  m ate ri al s  
e i th e r be twe e n  l i ve  p arts  o r  be twe e n  l i ve  p arts  an d  e arth .  Th e s e  c u rre n ts  are  cal l e d  
tracki n g  cu rre n ts .  D u ri n g  d r yi n g  o u t  th e  tracki n g  c u rre n t  wi l l  bre ak cau s i n g  s u rf ace  
s ci n t i l l at i o n  wh o s e  h i g h  te m pe ratu re  ( aro u n d  1  2 0 0  ° C )  i s  at  th e  o ri g i n  o f  d e g rad ati o n  o f  
th e  s u rfac e  o f  th e  i n s u l at i o n  m ate ri al .  Th i s  p h e n o m e n o n  e n tai l s  tracki n g .  

P o l l u t i o n  d e g re e  4  can n o t  b e  u s e d  fo r th e  d i m e n s i o n i n g  o f  cre e pag e  d i s tan ce s  s i n ce  th e  
s u rface  i s  co n ti n u o u s l y c o n d u cti ve .  

b)  Th e re  are  s o m e  m ate ri al s  s u ch  as  ce ram i cs  an d  g l as s e s  wh i c h  d o  n o t  track be cau s e  th e  
s ci n t i l l at i o n  c an n o t  bre ak th e  c h e m i cal  b o n d s  at  th e  s u rface  o f  th e  m ate ri al .  Th e  
e xp e ri e n c e  h as  s h o wn  th at  m ate ri al s  h avi n g  a h i g h e r re l at i ve  pe rf o rm an ce  i n  te rm s  o f  
tracki n g  al s o  h ave  ap pro xi m ate l y th e  s am e  re l ati ve  ran ki n g  acc o rd i n g  to  th e  c o m parati ve  
tracki n g  i n d e x ( C TI ) .  Th e  C TI  c an  be  m e as u re d  wi th  th e  m e th o d  g i ve n  i n  I E C  6 0 1 1 2 .  

Fo r practi c al  re as o n s ,  I E C  6 0 6 6 4 - 1  i n tro d u ce s  th e  fo l l o wi n g  fo u r  d i ffe re n t  m ate ri al  g ro u p s :  

– m ate ri al  g ro u p  I :  6 0 0  ≤  C TI ;  

– m ate ri al  g ro u p  I I :  4 0 0  ≤  C TI  <  6 0 0 ;  

– m ate ri al  g ro u p  I I I a:  1 7 5  ≤  C TI  <  4 0 0 ;  

– m ate ri al  g ro u p  I I I b:  1 0 0  ≤  C TI  <  1 7 5 .  

Acc o rd i n g  to  I E C  TR  6 0 6 6 4- 2 - 1 : 2 0 1 1 ,  4 . 4. 4,  th e  cre e p ag e  d i s tan ce s  s h o wn  i n  Tab l e  F . 4  o f  
I E C  6 0 6 6 4- 1 : 2 0 0 7 h ave  be e n  d e te rm i n e d  fo r  i n s u l ati o n  i n te n d e d  to  be  u n d e r  co n ti n u o u s  
vo l tag e  s tre s s  fo r a  l o n g  t i m e .  

TC  2 3  an d  i ts  s u bco m m i tte e s  re s po n s i b l e  fo r e q u i pm e n t  i n  wh i ch  i n s u l at i o n  i s  u n d e r  
vo l tag e  s tre s s  fo r o n l y a  s h o rt  t i m e  m ay co n s i d e r al l o wi n g  re d u ce d  cre e p ag e  d i s tan ce s  
th an  th o s e  s pe c i f i e d  i n  T ab l e  F . 4  o f  I E C  6 0 6 6 4- 1 : 2 0 0 7.  

C re e pag e  d i s tan c e s  o f  b as i c  an d  s u p p l e m e n tary i n s u l ati o n  are  s e l e c te d  fro m  Tabl e  F. 4  o f  
I E C  6 0 6 6 4- 1 : 2 0 0 7 taki n g  i n to  acc o u n t  th e  m axi m u m  n o m i n al  vo l tag e  o f  th e  s u p p l y l o w-
vo l tag e  m ai n s  po we ri n g  th e  e q u i pm e n t  an d  th e  f o re s e e ab l e  p o l l u t i o n  d e g re e .  

N O TE  I n  TC  2 3  p o l l u t i o n  d e g re e  2  ( P D 2 )  i s  g e n e ral l y  ap pl i e d .  

C re e pag e  d i s tan c e  fo r re i n fo rce d  i n s u l ati o n  i s  twi c e  th e  c re e pag e  d i s tan c e  fo r b as i c  
i n s u l ati o n  fro m  Tab l e  F . 4  o f  I E C  6 0 6 6 4- 1 : 2 0 0 7.  

c)  D u ri n g  th e  d i m e n s i o n i n g  o f  a  cre e p ag e  d i s tan ce  two  s i tu ati o n s  can  b e  c o n s i d e re d :  

1 )  E i th e r th e  cre e p ag e  d i s tan c e  s e l e cte d  fro m  Tab l e  F . 4  o f  I E C  6 0 6 6 4- 1 : 2 0 0 7  i s  g re ate r  
th an  th e  as s o c i ate d  c l e aran c e  s o  th at  n o  i m pu l s e  wi th s tan d  vo l tag e  te s t  i s  n e ce s s ary,  
o r  

2 )  th e  cre e pag e  d i s tan ce  s e l e cte d  fro m  Tabl e  F. 4  o f  I E C  6 0 6 6 4- 1 : 2 0 0 7 as s o c i ate d  wi th  
th e  c l e aran c e s  i s  d e s i g n e d  b e twe e n  cas e  A an d  cas e  B  val u e s  acc o rd i n g  to  Tab l e s  F. 2  
an d  F. 7  o f  I E C  6 0 6 6 4- 1 : 2 0 0 7,  s o  th at  an  i m p u l s e  wi th s tan d  vo l tag e  te s t  i s  re q u i re d  i n  
o rd e r  to  c h e ck th at  n o  f l as h o ve r  o ccu rs  o ve r  th e  as s o c i ate d  cl e aran ce .  

W h en  th e  e l e c tri c  f i e l d  i s  h o m o g e n e o u s  Tabl e s  F. 2  an d  F. 7  o f  I E C  6 0 6 6 4- 1 : 2 0 0 7 g i ve  th e  
s h orte s t  cl e aran c e  al l o wi n g  th e  h i g h e s t  vo l tag e  to  b e  wi th s to o d .  I t  i s  th e re fo re  n o t  p o s s i b l e  to  
re d u c e  th e  cre e p ag e  to  a l o we r val u e  th an  th e  cl e aran ce  val u e  fro m  Tabl e s  F. 2  an d  F . 7  o f  
I E C  6 0 6 6 4- 1 : 2 0 0 7.  H o we ve r i n  practi ce  th e  e l e ctri c  f i e l d  i s  al wa ys  s o m e wh e re  b e twe e n  th e  
be s t  c as e  h o m o g e n o u s  ( cas e  B )  an d  th e  wo rs t  cas e  i n h o m o g e n e o u s  ( c as e  A) ,  as  d e s cri b e d  i n  
Tabl e s  F. 2  an d  F. 7  o f  I E C  6 0 6 6 4 - 1 : 2 0 0 7 .  I t  i s  th e re fo re  pro b ab l e  th at  th e  actu al  e l e ctri c al  f i e l d  
co n d i t i o n s  o ve r  th e  c l e aran c e  as s o c i ate d  wi th  th e  cre e p ag e  d i s tan ce  al l o w th e  m ax i m u m  
vo l tag e  s tre s s  to  be  wi th s to o d .  Th i s  h as  to  b e  c h e cke d  wi th  an  i m pu l s e  vo l tag e  te s t.  

I n  ad d i t i o n ,  

•  i t  i s  p h ys i cal l y i m po s s i b l e  fo r  a  cre e pag e  d i s tan ce  to  be  s m al l e r th an  th e  as s o ci ate d  
cl e aran ce ,  an d  
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•  th e  cre e pag e  d i s tan ce  re q u i re d  i n  acc o rd an c e  wi th  Tab l e  F . 4  o f  I E C  6 0 6 6 4 - 1 : 2 0 0 7 m ay b e  
l arg e r th an  th e  as s o ci ate d  c l e aran ce  s e l e cte d  i n  acc o rd an c e  wi th  th e  ap pro pri ate  
re q u i re m e n ts  fo r  i n h o m o g e n e o u s  f i e l d s  e l s e wh e re  i n  I E C  6 0 6 6 4  s tan d ard s .  

As  a  co n s e q u e n ce ,  i f  

•  th e  p e rm i tte d  cre e p ag e  d i s tan ce  i s  l e s s  th an  th e  re q u i re m e n t fo r th e  as s o c i ate d  cl e aran ce  
an d  

•  th e  ph ys i c al l y m e as u re d  cl e aran ce  i s  l e s s  th an  th e  re q u i re d  cl e aran ce  fo r  i n h o m o g e n e o u s  
f i e l d s ,  

th e n  a te s t  i s  n e c e s s ar y to  c o n fi rm  th at  n o  f l as h o ve r wi l l  o cc u r  ac ro s s  th e  c l e aran ce .  

1 5.5  Dimension ing  of  sol id  i nsu lation  

I n form ati o n  fo r  c o rre c tl y  d i m e n s i o n i n g  s o l i d  i n s u l at i o n  acco rd i n g  to  th e  I E C  6 0 6 6 4  s e ri e s  i s  
g i ve n  i n  I E C  TR  6 0 6 6 4 - 2 - 1 : 2 0 1 1 ,  4. 5  

Th e e xp l an ati o n s  b e l o w c an  as s i s t  wi th  th e  u n d e rs tan d i n g .  

Th e e l e ctri c al  f i e l d  s tre s s  an d  d i e l e ctri c  l o s s e s  th ro u g h  th e  s o l i d  i n s u l ati o n  re g ard i n g  th e  ri s k 
o f  part i al  d i s ch arg e s  h ave  to  be  c o n s i d e re d .  I n  p art i c u l ar s u bco m m i tte e s  h ave  to  co n s i d e r a  
parti al  d i s ch arg e  te s t  i f  th e  p e ak val u e  o f  th e  vo l tag e  acro s s  th e  i n s u l at i o n  m ate ri al  i s  h i g h e r  
th an  70 0  V  wi th  a vo l tag e  f i e l d  s tre s s  abo ve  1  kV/m m  ( s e e  I E C  6 0 6 6 4- 1 : 2 0 0 7 ,  6 . 1 . 3 . 1 ) .  

1 5.6  Dimension ing  of  functional  insu lation  

I n form ati o n  fo r co rre c tl y d i m e n s i o n i n g  fu n cti o n al  i n s u l at i o n  acc o rd i n g  to  th e  I E C  6 0 6 6 4 s e ri e s  
i s  g i ve n  i n  I E C  TR  6 0 6 6 4 - 2 - 1 : 2 0 1 1 ,  4 . 6 .  

1 5.7  Practical  appl ication  of  the IEC  60664  series wi th  regards to  particu lar  questions  

I n form ati o n  fo r co rre ctl y app l yi n g  th e  I E C  6 0 6 6 4  s e ri e s  wi th  re g ard s  to  parti cu l ar practi cal  
q u e s ti o n s  s u ch  as  

•  te s t i n g  c o m pl e te  e q u i pm e n t i n  cas e  o f  c o m po n e n ts  bri d g i n g  th e  b as i c  i n s u l ati o n ,  

•  te s ti n g  c o m pl e te  e q u i pm e n t  i n  c as e  o f  c o m po n e n ts  bri d g i n g  th e  fu n c ti o n al  i n s u l at i o n ,  

•  d i m e n s i o n i n g  o f  i n s u l ati o n  d i s tan ce s  f o r p arts  o f  e q u i pm e n t  wh i ch  can  h ave  i s o l ati o n  
cap ab i l i t y,  

•  te s ti n g  wi th  re s p e ct  to  h i g h  fre q u e n c y vo l tag e  s tre s s ,  an d  

•  prac ti cal  i n fo rm ati o n  i n  cas e  o f  s u bs ti tu t i o n  o f  an  i m pu l s e  wi th s tan d  te s t  b y an  AC  o r  D C  
te s t  

i s  g i ve n  i n  I E C  TR  6 0 6 6 4 - 2 - 1 : 2 0 1 1 ,  4 . 7.  I t  c an  be  h e l pfu l  f o r  TC  2 3 .  

1 5.8  Other in formation  usefu l  for  TC 23  and  i ts  subcommittees  

M o s t o f  th e  e q u i pm e n t co ve re d  i n  th e  s co pe  o f  TC  2 3  i s  i n te n d e d  to  be  u s e d  u n d e r p o l l u t i o n  
d e g re e  2 .  

I E C  6 0 6 6 4- 1  i n tro d u ce s  th e  fo u r fo l l o wi n g  p o l l u ti o n  d e g re e s  ran ke d  acco rd i n g  to  th e  pre s e n ce  
o f  p o l l u t i o n  an d  wate r  o n  th e  s u rf ace  o f  th e  m ate ri al  fo r  e val u ati n g  cl e aran ce s  an d  c re e pag e  
d i s tan c e s .  

•  Pollution degree 1  

N o  p o l l u t i o n  o r  o n l y d ry,  n o n - co n d u cti ve  p o l l u ti o n  o ccu rs .  Th e  p o l l u t i o n  h as  n o  i n f l u e n c e .  

•  Pollution degree 2 
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O n l y n o n - co n d u cti ve  p o l l u t i o n  o ccu rs  exce p t  th at  o cc as i o n al l y a  te m po rary co n d u cti vi t y  
cau s e d  b y c o n d e n s ati o n  i s  to  b e  e xp e cte d .  

•  Pollution degree 3 

C o n d u c ti ve  p o l l u t i o n  o c cu rs  o r  d r y n o n - co n d u cti ve  po l l u t i o n  o cc u rs  wh i c h  b e c o m e s  
co n d u cti ve  d u e  to  c o n d e n s ati o n  wh i ch  i s  to  b e  e x pe c te d .  

•  Pollution degree 4 

C o n ti n u o u s  co n d u cti vi t y o ccu rs  d u e  to  c o n d u cti ve  d u s t,  rai n  o r  o th e r we t  c o n d i t i o n s .  

M o s t  o f  th e  e q u i pm e n t  co ve re d  b y th e  s co pe  o f  TC  2 3  i s  d i re c tl y c o n n e cte d  to  th e  p u b l i c  
s u p p l y s ys te m .  

Th e  rate d  i m pu l s e  vo l tag e s  g i ve n  i n  Tab l e  F. 1  s h o u l d  b e  i n  acc o rd an c e  wi th  th e  ap pro pri ate  
o ve rvo l tag e  cate g o ry.  

E q u i pm e n t  wi th  an  i m p u l s e  wi th s tan d  vo l tag e  co rre s p o n d i n g  to  o ve rvo l tag e  cate g o ry I  s h o u l d  
n o t  h ave  d i re ct  c o n n e cti o n  to  a pu b l i c  s u pp l y s ys te m .  

Th e  rate d  i m pu l s e  vo l tag e s  g i ve n  i n  T ab l e  F. 1  are  co n s i d e re d  as  th e  m ax i m u m  val u e s  th at  
an y e q u i pm e n t d i re c tl y c o n n e cte d  to  th e  m ai n s  s h o u l d  wi th s tan d  wh e n  e q u i pm e n t  i s  s u bj e cte d  
to  an  o ve rvo l tag e  th ro u g h  th e  p u bl i c  n e two rk.  

I n  g e n e ral ,  cate g o r y I I I  i s  u s e d  fo r e q u i pm e n t fo r f i x e d  i n s tal l ati o n  an d  cate g o ry I I  fo r  po rtab l e  
acce s s o ri e s .  

N O TE  1  Th e  h i g h e r va l u e  o f  t e m po rary o ve rvo l t a g e  fo r e q u i pm e n t  c o n n e ct e d  t o  t h e  m ai n s  i s  g i ve n  i n  I E C  6 0 6 6 4-
1 : 2 0 0 7 ,  5 . 3 . 3 . 2 . 3 .  F o r s h o rt  t e rm  te m po rary o ve rvo l t ag e s ,  t h e  m i n i m u m  wi t h s tan d  val u e  i s  U

n
 +  1  2 0 0  V,  wh e re  U

n  
i s  t h e  n o m i n al  l i n e - to - n e u tra l  vo l t ag e  o f  th e  n e u t ral - e art h e d  s u pp l y s ys te m .  

Th e  p e ak val u e  o f  s t e ad y - s t ate  vo l t a g e s  an d  o f  th i s  s h o rt - t e rm  te m p o rary o ve rvo l tag e  fo r  e q u i p m e n t  co n n e cte d  t o  a  
2 3 0 /4 0 0  V  t h re e  ph as e  s ys t e m  i s  g e n e ral l y  l o we r th an  t h e  re q u i re d  i m p u l s e  vo l t ag e  f o r  o ve rvo l tag e  cate g o ry I I I  as  
g i ve n  i n  I E C  6 0 6 6 4- 1 : 2 0 0 7 ,  Ta bl e  F . 1 .  Th e re fo re  o ve rvo l t ag e  c at e g o ry I I I  e q u i p m e n t  wi th i n  th e  s c o p e  o f  TC  2 3  i s  
g e n e ral l y  n o t  co n c e rn e d  wi th  T abl e  F . 7 .  

N O TE  2  B e l o w a n  e xam pl e  i s  g i ve n  a n d  can  be  g e n e ral l y  co n s i d e re d  ap pl i ca b l e  fo r  m o s t  o f  t h e  p ro d u cts  wi th i n  
th e  s c o p e  o f  T C  2 3  an d  i t s  s u b c o m m i t te e s :  

F i xe d  i n s t al l at i o n :  

O ve rvo l t a g e  c at e g o ry I I I .  

P o l l u t i o n  d e g re e  2  

C o m p o n e n t s  fo r  e l e ct ri cal  e q u i pm e n t  an d  p o rt abl e  ac ce s s o ri e s :  

O ve rvo l t a g e  cate g o ry I I  o r  I I I .  

P o l l u t i o n  d e g re e  2  o r  3  

I E C  TR  6 0 6 6 4- 2 - 1 : 2 0 1 1 ,  4. 3 . 2 . 1  pro vi d e s  re l e van t  i n fo rm ati o n  an d  s h o u l d  b e  re ad .  I n  
part i cu l ar  N o te  5 ,  an d  th e  e x am pl e  g i ve n  i n  N o te  5 ,  can  pro vi d e  val u abl e  e x p l an ati o n s  fo r  
TC  2 3  an d  i ts  s u bc o m m i tte e s .  

1 6  Resistance to  UV 

1 6. 1  General  

Th i s  g u i d an c e  i s  ap p l i cab l e  to  th e  re l e van t  c l au s e ( s )  o f  TC  2 3  s tan d ard s ,  an d  th o s e  o f  i ts  
s u bc o m m i tte e s ,  c o ve ri n g  re q u i re m e n ts  an d  te s ts  to  d e te rm i n e  th e  re s i s tan ce  o f  pro d u cts  to  
u l travi o l e t  ( U V)  rad i at i o n .  
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A U V te s t  i s  n e c e s s ar y i n  c as e  s afe t y pro b l e m s  are  cre ate d  b y th e  d e g rad ati o n  o f  pl as ti c  
m ate ri al  afte r e x p o s u re  to  U V rad i ati o n .  

1 6.2  Basic  principles  

R e q u i re m e n ts  fo r re s i s tan ce  to  U V rad i ati o n  ap p l y o n l y to  e n cl o s u re s  an d  e x te rn al  parts  o f  
acce s s o ri e s  i n te n d e d  fo r  o u td o o r ap p l i cati o n  d i re c tl y e x p o s e d  to  s o l ar  rad i at i o n  an d  wh i c h  are  
co n s tru cte d  o f  pl as ti c  o r  e l as to m e ri c  m ate ri al s  o r  m e tal s  th at  are  c o ate d  wi th  p l as ti c  o r  
e l as to m e ri c  m ate ri al .  

Th e  ch arac te ri s t i cs  o f  th e  pro d u c ts  wh i c h  ri s k be i n g  l o s t  d u e  to  U V s tre s s  c an  i n c l u d e :  

•  pro te cti o n  ag ai n s t  e l e ctri c  s h o ck;  

•  pro te cti o n  ag ai n s t  m e ch an i cal  s tre s s e s ;  

•  pro te cti o n  ag ai n s t  i n g re s s  o f  fo re i g n  o bj e cts  an d  wate r;  

•  f l am m abi l i t y an d  i g n i t i o n .  

H o we ve r th e  pro te cti o n  ag ai n s t  m e ch an i cal  s tre s s e s  i s  co n s i d e re d  to  b e  th e  m o s t  cri t i c al  
ch arac te ri s ti c.  

Th e re f o re ,  d e pe n d i n g  o n  th e  pro d u ct,  th e  re l e van t  m e ch an i cal  te s t  s h al l  b e  app l i e d  to  ve ri f y 
th e  b e h avi o u r  o f  a  pro d u ct  afte r  i t  h as  b e e n  s u bj e cte d  to  i ts  re l e van t  U V te s t.  

Th e re f o re  i t  fo l l o ws ,  b as e d  o n  th e  g u i d an c e  g i ve n  b y th i s  d o c u m e n t ,  th at  al l  th e  n e c e s s ar y 
ve ri f i c ati o n  s h o u l d  b e  d e fi n e d  b y TC  2 3  s u bco m m i tte e s  i n  o rd e r to  m ake  s u re  th at  pro d u cts  
m ai n tai n  th e i r  s afe t y c h aracte ri s ti cs .  

W h e re  a U V re q u i re m e n t  i s  pro vi d e d ,  i n  ad d i t i o n  i t  i s  re co m m e n d e d  to  i n c l u d e  a  cl as s i f i c ati o n  
as  fo l l o ws :  

According to resistance to UV radiation: 

•  n o t  d e c l are d ;  

•  re s i s tan t  to  U V rad i ati o n .  

An  i n d i c ati o n  co n c e rn i n g  th e  co m pl i an c e  o f  th e  p ro d u c ts  wi th  re s pe ct  to  U V s h al l  at  l e as t  b e  
re p o rte d  i n  th e  m an u factu re r’ s  l i te ratu re .  

1 6.3  Tests  

1 6.3. 1  General  

I f  pro d u c ts  are  i n te n d e d  to  b e  re s i s tan t  to  U V rad i at i o n ,  th e  U V te s t  an d  th e  re l e van t  
m e ch an i c al  te s t  s h al l  be  d o n e  o n  a  c o m pl e te  e n d - pro d u ct.  

At  th e  d i s cre ti o n  o f  th e  m an u fac tu re r,  i f  th e  te s t  can n o t  b e  pe rfo rm e d  o n  co m pl e te  e n d - pro d u ct  
( fo r e xam p l e ,  d u e  to  d i m e n s i o n al  re as o n s ) ,  th e  te s t  can  be  p e rfo rm e d  o n  a  re pre s e n tati ve  part  
take n  fro m  th e  pro d u ct.  A re pre s e n tati ve  s pe ci m e n  m an u factu re d  wi th  th e  s am e  
m an u factu ri n g  pro ce s s  as  u s e d  fo r  th e  e n d - p ro d u c t  can  b e  u s e d  i f  th e  e n d - pro d u ct  h as  
d i m e n s i o n s  an d /o r s h ap e  wh i ch  d o  n o t  al l o w th e  m e ch an i cal  te s t  to  b e  p e rfo rm e d .  

1 6.3.2  UV test  

An y p art  o f  e n cl o s u re s  an d  e xte rn al  parts  o f  acc e s s o ri e s  d i re ctl y e x po s e d  to  s o l ar rad i at i o n  
an d  wh i ch  are  c o n s tru cte d  o f  pl as t i c  o r  e l as to m e ri c  m ate ri al s  o r  m e tal s  th at  are  e n t i re l y 
co ate d  wi th  p l as ti c  o r  e l as to m e ri c  m ate ri al  are  s u b j e cte d  to  th e  U V te s t.  
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Th re e  s am pl e s  s h al l  b e  e xp o s e d  fo r  5 0 0  h  to  Xe n o n - arc,  M e th o d  A,  C ycl e  1  i n  acco rd an c e  
wi th  I S O 48 9 2 - 2 .  

Th e  ch am be r te m pe ratu re  s h al l  be  m ai n tai n e d  at  ( 3 8  ±  3 )  ° C  an d  th e  re l ati ve  h u m i d i t y at  

( 5 0  ±  1 0 )  %.  

Th e  fo l l o wi n g  s p e ci al  re q u i re m e n t  ap p l i e s  d u ri n g  th e  rai n  c yc l e :  th e  re l ati ve  h u m i d i t y c an  

d e vi ate  fro m  ( 5 0  ±  1 0 )  %.  

N O TE  S u b co m m i t te e s  c an  i n t ro d u ce  a  m o re  d e t ai l e d  c l as s i f i cati o n  i n c l u d i n g  h i g h e r  e xp o s u re  t i m e ,  wi t h  s t e p s  o f  
5 0 0  h .  

Th e re  s h al l  b e  co n ti n u o u s  e x po s u re  to  l i g h t  an d  i n te rm i tte n t  e x p o s u re  to  wate r s pra y.  Th e  
cyc l e  s h al l  c o n s i s t  o f  1 0 2  m i n  wi th o u t  wate r s pra y an d  1 8  m i n  wi th  wate r s p ra y.  Th e  ap paratu s  
s h al l  o p e rate  wi th  a wate r- co o l e d  o r ai r- c o o l e d  xe n o n - arc l am p h avi n g  b o ro s i l i c ate  g l as s  i n n e r  

an d  o u te r  d a yl i g h t  f i l te rs ,  a  s pe ctral  i rrad i an c e  o f  ( 0 , 5 1  ±  0 , 0 2 )  W /(m 2 · n m )  at  3 4 0  n m  an d  a  

b l ack- s tan d ard  te m pe ratu re  o f  ( )3
365+

−  ° C .  

I f  th e  i rrad i an ce  vari e s  b e twe e n  vari o u s  parts  o f  th e  s am pl e ,  s u bco m m i tte e s  s h o u l d  s p e ci f y 
wh e re  th e  re q u i re d  i rrad i an ce  i s  to  b e  app l i e d .  

W h e n  an  e n d - pro d u c t  i s  n o t  u s e d  fo r th e  te s ts ,  a  p art  take n  fro m  i t  o r  a  re pre s e n tati ve  
s pe c i m e n  m an u fac tu re d  wi th  th e  s am e  m an u fac tu ri n g  pro ce s s  as  u s e d  fo r th e  e n d - pro d u ct  
h avi n g  d i m e n s i o n s  s u i tab l e  fo r th e  app l i cabl e  m e ch an i cal  te s t  an d  a th i ckn e s s  n o t  g re ate r  
th an  th e  m i n i m u m  th i ckn e s s  o f  an y e xp o s e d  p art  o f  th e  acce s s o ry s h al l  b e  u s e d .  

S am pl e s  s h al l  b e  m o u n te d  i n  th e  U V app aratu s  i n  an  ap pro pri ate  m an n e r,  

•  s u i tab l e  f o r b o th  th e  pro d u ct  to  b e  te s te d  an d  th e  te s t  e q u i pm e n t an d  

•  s o  th at  th e  s am pl e s  d o  n o t  to u ch  e ac h  o t h e r.  

1 6.3.3  Mechan ical  test  

S u bco m m i tte e s  s h o u l d  i d e n ti f y wh i c h  i s  th e  m o s t  ap pro pri ate  m e ch an i c al  te s t  ( fo r e x am pl e  
i m pact,  p u l l ,  l o o p te n s i l e  s tre n g th ,  e tc. )  to  b e  ap p l i e d  to  th e  acc e s s o r y o r to  th e  s pe c i m e n s  
s u bj e cte d  to  U V te s t,  i n te n d e d  to  ve ri f y th at  th e  s a fe t y c h arac te ri s t i cs  are  m ai n tai n e d .  
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 Annex A
( i n fo rm ati ve )  

 
Material  selection  process 

A.1  General  

I t  h as  b e e n  ag re e d  b y T C  2 3  th at  m ate ri al  s e l e cti o n  i s  p art  o f  th e  pro d u ct  d e s i g n  pro ce s s .  
P ro d u ct  s tan d ard s  pro vi d e  re q u i re m e n ts  an d  te s t i n g  pro ce d u re s  fo r te s t i n g  th e  pro d u ct  
wh ate ve r th e  d e s i g n .  An y d e s i g n  i s  acce ptab l e  as  l o n g  as  th e  e n d - pro d u ct  te s t  i s  pas s e d .  

I t  i s  i n te n d e d  th at  s u bco m m i tte e s  re fe r to  C l au s e  7  wh e n  wri t i n g  re q u i re m e n ts  an d  te s ts  i n  
re l ati o n  to  th e  re s i s tan ce  to  ab n o rm al  h e at  an d  to  f i re .  

An n e x A i s  i n te n d e d  to  be  a g u i d e  i n  th e  pro ce s s  o f  as s e s s i n g  an d  s e l e cti n g  i n s u l ati n g  
m ate ri al s .  I t  d e s c ri b e s  h o w m ate ri al  s e l e c ti o n  pro vi d e s  co m parati ve  te s t  m e th o d s  to  e val u ate  
th e  p e rfo rm an ce  o f  a  te s t  s pe ci m e n  an d  h o w th e  d ata e val u ate d  i n  th e  m ate ri al  s e l e c ti o n  
pro ce s s  can  b e  u s e d  i n  th e  s e l e cti o n  o f  m ate ri al s  fo r parts  d u ri n g  th e  d e s i g n  s tag e  o f  a  
pro d u ct.  I t  f u rth e r d e s cri be s  h o w s tan d ard i ze d  te s t  m e th o d s  c an  p l a y a  u s e fu l  part  i n  th e  
d e c i s i o n  m aki n g  pro ce s s e s  i n te n d e d  to  m i n i m i z e  f i re  h azard s  i n  e l e ctri c al  acce s s o ri e s .  

A.2  Requirements for material  selection  process 

Th e  acc e ptabi l i t y o f  an  i n s u l at i n g  m ate ri al  fo r  a  p art i cu l ar app l i c ati o n  ca n  be  d e te rm i n e d  b y a  
m ate ri al  s e l e cti o n  pro ce s s  wh i ch  u s e s  d ata d e ri vi n g  fro m  re l e van t  s tan d ard i ze d  te s t  m e th o d s  
o n  s p e c i f i e d  m ate ri al  te s t  s p e c i m e n s .  Th e  g rad i n g  an d  c l as s i f i cati o n  o btai n e d  fro m  a 
co m pre h e n s i ve  m ate ri al  as s e s s m e n t pro c e s s  m a y b e  u s e d  to  s p e c i f y th e  b as i c  m i n i m u m  
pe rf o rm an c e  o f  m ate ri al s  u s e d  i n  pro d u cts .  

On e  o bj e c ti ve  o f  th e  m ate ri al  s e l e c ti o n  i s  to  re d u ce  pro d u ct  f i re  h azard  ri s ks  ( s e e  
I E C  6 0 6 9 5 - 1 - 3 0 ) .  

Th e  p ro p e rt i e s  re q u i re d  b y i n d i vi d u al  co m po n e n ts  an d  s u b- as s e m bl i e s  are  d e te rm i n e d  b y th e i r  
fu n cti o n  an d  th e  re l ate d  d i m e n s i o n s  an d  re q u i re m e n ts  o f  th e  f i n al  pro d u c t.  Th e  s e l e cti o n  an d  
m ag n i tu d e  o f  th e s e  pro p e rti e s  wi l l  b e  d e pe n d e n t  u p o n  th e  d e tai l s  o f  re as o n ab l e  fo re s e e ab l e  
u s e ,  abu s e  an d  e n vi ro n m e n tal  e xp o s u re .  

An  i n te g ral  e l e m e n t  o f  m ate ri al  s e l e cti o n  i s  th e  acq u i s i ti o n  o f  re l e van t  i n fo rm ati o n  re g ard i n g  a  
m ate ri al ’ s  c h aracte ri s ti cs .  Th i s  kn o wl e d g e  can  be  acq u i re d  fro m  an  an al ys i s  o f  d ata o btai n e d  
fro m  s tan d ard i z e d  te s t  m e th o d s  co n d u cte d  o n  s p e ci f i e d  te s t  s p e ci m e n s .  

Th e  m ate ri al  s e l e cti o n  pro ce s s  s h o u l d  d e s c ri b e  h o w s tan d ard i z e d  te s t  m e th o d s  m ay be  u s e d  
i n  d e c i s i o n - m aki n g  pro c e s s e s  to  m i n i m i z e  th e  f i re  h az ard s  i n  e l e c tri cal  acce s s o ri e s .  Th e  
m ate ri al  s e l e c ti o n  pro ce s s  s h o u l d  take  i n to  acc o u n t  th e  re l e van t  fe atu re s  o f  th e  pro d u c t,  s i n c e  
th e  ac tu al  p e rfo rm an c e  o f  th e  m ate ri al  m ay b e  affe cte d  b y vari o u s  facto rs  an d  co n s tru c ti o n al  
ch arac te ri s ti cs .  

C o n s e q u e n tl y,  a  m ate ri al  s e l e cti o n  pro ce d u re  to  as s e s s  th e  ad e q u ate  p e rfo rm an ce  o f  a  f i n al  
pro d u ct  re q u i re s  te s t  d ata o n  m ate ri al s  fo r p arts  u s e d  i n  co m po n e n ts  an d  s u b- as s e m bl i e s  an d  
s h o u l d  take  i n to  acco u n t  al l  o f  th e  re l e van t  fe atu re s  ( fo r e x am pl e ,  th e  e n vi ro n m e n tal  
co n d i t i o n s ,  as s o c i ati o n  wi th  o th e r  i te m s ,  an d  po s s i b l e  i g n i t i o n  s o u rc e s ) .  
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A.3  Material  selection  process  

A.3.1  Material  selection  based  on  fl ammabi l i ty classi fications  

Th e  f i rs t  s te p  fo r th e  m ate ri al  s e l e c ti o n  pro c e s s  o f  parts  o f  i n s u l at i n g  m ate ri al  n e ce s s ar y to  
re tai n  cu rre n t- carr yi n g  p arts  an d  parts  o f  th e  e arth i n g  c i rcu i t  i n  po s i ti o n  i s  to  d e te rm i n e  th e  
f l am m abi l i t y c l as s i f i cati o n  acc o rd i n g  to  I E C  6 0 6 9 5 - 1 1 - 1 0  o r  G W FI  ( g l o w- wi re  f l am m ab i l i t y 
i n d e x) c l as s i fi cati o n  acco rd i n g  to  I E C  6 0 6 9 5 - 2 - 1 2 .  

Th e  s e c o n d  s te p,  d e p e n d i n g  u p o n  th e  f l am m abi l i t y cl as s i f i c ati o n  o f  th e  m ate ri al  as  s p e c i fi e d  i n  
Tabl e  A. 1  o r  G W FI  cl as s i f i cati o n  as  s pe c i f i e d  i n  Tab l e  A. 2 ,  i s  to  ve ri f y th e  co n f o rm i t y wi th  th e  
co rre s p o n d i n g  val u e s  o f  G W I T ( g l o w- wi re  i g n i t i o n  te m pe ratu re )  u s i n g  s am p l e s  o f  th e  s e l e cte d  
m ate ri al .  

Th e  s am p l e s  to  b e  u s e d  fo r th e  m ate ri al  s e l e cti o n  p ro c e s s  are  s e l e cte d  wi th  a th i ckn e s s  n o t  
g re ate r  th an  th e  m i n i m u m  th i ckn e s s  o f  th e  p art  o f  th e  pro d u ct  wh e re  i t  wi l l  b e  s u bj e cte d  to  th e  
g l o w- wi re  te s t  acc o rd i n g  to  I E C  6 0 6 9 5 - 2 - 1 1 .  

Table  A. 1  – M in imum  g low-wire  ign i tion  temperature  (GWIT)  of  insu lating   
materials  requ i red  for  the f l ammabi l i ty classi fi cation  of  the selected  material  

Flammabi l i ty classi fi cation:  IEC 60695-1 1 -1 0  V0  V-1  V-2  HB  

G W I T ( I E C  6 0 6 9 5 - 2 - 1 3 )  [ ° C ]  6 5 0  6 5 0  70 0  7 2 5  

 

Table  A.2  – M in imum  g low-wire  ign i tion  temperature  (GWIT)  of  insu lating   
materials  requ i red  for  the GWFI  classi fication  of  the selected  material  

G W FI  C l as s i f i cati o n :  I E C  6 0 6 9 5 - 2 - 1 2  9 6 0  8 5 0  7 5 0  

G W I T ( I E C  6 0 6 9 5 - 2 - 1 3 )  [ ° C ]  6 5 0  7 0 0  72 5  

 

Th e  d e s cri p ti o n  o f  te s t  m e th o d s  i s  g i ve n  i n  I E C  6 0 6 9 5 - 2 - 1 2 ,  I E C  6 0 6 9 5 - 2 - 1 3 ,  
I E C  6 0 6 9 5 - 1 1 - 1 0  an d  A. 3 . 2 .  

A.3.2  Arc ign i tion  test  

The following AI test (arc ignition test) shall be applied with the appropriate number of arcs in 
relation to the classification chosen in A.3.1 .  

Table  A.3  – M in imum  number of  arcs  requ i red  for   
the fl ammabi l i ty classi fication  of  the  selected  material  

Flammabi l i ty classi fi cation:  IEC 60695-1 1 -1 0  V0  V-1  V-2  HB  

AI  ( m i n i m u m  n u m be r o f  a rcs  t o  i g n i te )  1 5  1 5  3 0  6 0  

 

Table  A.4  – M in imum  number of  arcs  requ i red  for   
the  GWFI  classi fication  of  the selected  material  

GWFI  Classi fication:  IEC 60695-2-1 2
 

960  850  750  

AI  ( m i n i m u m  n u m be r o f  a rcs  to  i g n i t e )  1 5  3 0  6 0  

 

N O TE  Th e  m i n i m u m  n u m b e r o f  arcs  re l ate d  t o  th e  cl as s i f i ca t i o n  c h o s e n ,  as  s h o wn  i n  T ab l e s  A. 3  an d  A. 4 ,  i s  b as e d  
o n  h i s to ri cal  t e s t  d at a pro vi d e d  b y th e  U S  N C .  
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One electrode shall be stationary and the other movable.  The stationary electrode shall 
consist of a 8 mm2 to 10 mm2 solid copper conductor having a horizontal chisel point with a 
total angle of 30°.  The movable electrode shall be a 3 mm diameter stainless steel rod having 
a symmetrical conical point with a total angle of 60°,  and shall be capable of being moved 
along its own axis.  The radius of curvature for the electrode tips shall not exceed 0,1  mm at 
the start of a given test.  The electrodes shall be located opposing each other,  at an angle of 
45° to the horizontal.  With the electrodes short-circuited,  the variable inductive impedance 
load shall be adjusted until the current is 33 A at a power factor of 0,5.  

The samples under test shall be supported horizontally in air so that the electrodes,  when 
touching each other,  are in contact with the surface of the samples.  The movable electrode 
shall be manually or otherwise controlled so that it can be withdrawn along its axis from 
contact with the stationary electrode to break the circuit,  and lowered to remake the circuit,  so 
as to produce a series of arcs at a rate of approximately 40 arcs per minute,  with a separation 

speed of (250 ±  25) mm/s.  

The test is to be continued until ignition of the samples occurs,  a hole is burned through the 
sample,  or a total of 200 cycles has elapsed.  

The average number of arcs to ignition and the thickness of each sample shall be recorded.  
The arc ignition (AI) test value requirements related to the flammability classification or GWFI 
classification shall be in conformity with the corresponding values as specified in Table A.3 or 
Table A.4.  
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 Annex B
( i n fo rm ati ve )  

 
Suggested  GWEPT temperatures  

Start
Part too
 small?

I nsig nificant
energ y to cau se 

i gnition
(See N OTE 2)

I nstal lation  
Equ ipment?

(see N OTE 3)

I n  contact 
with,  or i n  close 

proxi mity to,  cu rrent 
carrying  parts? (see 

N OTE 2)

Retaining  cu rrent 
carrying  parts in  

posi ti on?

GWEPT
750°C

GWEPT
850°C

GWEPT
960°C

GWEPT
650°C

Attended?

no

no

yes no

no

yes

GWEPT not possible 

yes

GWEPT
not needed

yes

U nattended 
and I  > 0, 2A?

I  > 0, 5A?

yes

yes

no

GWEPT
750°C and

850°C

GWEPT
650°C

GWEPT
750°C

GWEPT
550°C

yes

no

noyes

no

Fire H azard 
Assessment 

(See N OTE 1 )

I nsignificant
mass?

yes

no

 
IEC 

Key 

I  =  rat e d  c u rre n t  

A =  am p s  

G W E P T =  G l o w W i re  E n d  P ro d u ct  Te s t  

N O TE  1  A  s e p a rate  F i re  H a z ard  As s e s s m e n t  ( F H A)  as  d e t e rm i n e d  b y th e  re l e van t  p ro d u ct  s t an d a rd  wi l l  d i c tat e  
th e  ap pro p ri at e  G W E P T t em p e rat u re .  

N O TE  2  Th e  p h ras e s  “ i n s u ff i ci e n t  e n e rg y”  an d  “c l o s e  pro xi m i ty”  s h o u l d  be  d e fi n e d  b y  t h e  re l e va n t  p ro d u ct  
co m m i tt e e .  I t  i s  d e p e n d e n t  u p o n  a  n u m be r o f  fact o rs  ( f o r  e xa m pl e :  th e  s e ve ri t y o f  th e  h az ard ) .  

N O TE  3  E xam pl e s  o f  i n s t al l at i o n  e q u i pm e n t  i n c l u d e  s o cke t  o u t l e t s ,  c i rcu i t  pro te ct i o n  d e vi ce s ,  an d  LV s wi t ch g e a r.  
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I E C  G u i d e  1 0 4,  The preparation of safety publications and the use of basic safety publications 
and group safety publications  

I E C  6 0 0 6 8 - 2 - 3 1 : 2 0 0 8 ,  Environmental testing – Part 2-31: Tests.  Test Ec: Rough handling 
shocks,  primarily for equipment-type specimens  

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

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 2 8 ,  Conductors of insulated cables  

I E C  6 0 3 6 4- 5 - 5 1 : 2 0 0 5 ,  Electrical installations of buildings – Part 5-51: Selection and erection 
of electrical equipment – Common rules 

I E C  6 0 5 8 7,  Electrical insulating materials used under severe ambient conditions – Test 
methods for evaluating resistance to tracking and erosion  

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  TR  6 0 6 6 4- 2 - 1 : 2 0 1 1 ,  Insulation coordination for equipment within low-voltage systems – 
Part 2-1: Application guide – Explanation of the application of the IEC 60664 series,  
dimensioning examples and dielectric testing 

I E C  6 0 6 6 4- 3 ,  Insulation coordination for equipment within low-voltage systems – Part 3: Use 
of coating,  potting or moulding for protection against pollution 

I E C  6 0 6 6 4- 4,  Insulation coordination for equipment within low-voltage systems – Part 4: 
Consideration of high-frequency voltage stress  

I E C  6 0 6 6 4- 5 ,  Insulation coordination for equipment within low-voltage systems – Part 5: 
Comprehensive method for determining clearances and creepage distances equal to or less 
than 2 mm 1  

I E C  6 0 6 6 9 - 1 ,  Switches for household and similar fixed-electrical installations – Part 1: 
General requirements  

I E C  6 0 6 9 5 - 1 - 3 0 ,  Fire hazard testing – Part 1-30: Guidance for assessing the fire hazard of 
electrotechnical products – Preselection testing process – General guidelines  

I E C  6 0 6 9 5 - 2- 1 0 ,  Fire hazard testing – Part 2-10: Glowing/hot-wire based test methods – 
Glow-wire apparatus and common test procedure  

I E C  6 0 6 9 5 - 2 - 1 1 : 2 0 1 4 ,  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 - 2- 1 2 ,  Fire hazard testing – Part 2-12: Glowing/hot-wire based test methods – 
Glow-wire flammability index (GWFI) test method for materials  

————————— 
1  W i t h d rawn .  
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I E C  6 0 6 9 5 - 2 - 1 3 ,  Fire hazard testing – Part 2-13: Glowing/hot-wire based test methods – 
Glow-wire ignition temperature (GWIT) test method for materials  

I E C  6 0 6 9 5 - 1 0 - 2 : 2 0 1 4 ,  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 11-10: Test flames – 50 W horizontal and vertical 
flame test methods 

I E C  6 0 7 2 1 - 3 - 3 ,  Classification of environmental conditions – Part 3: Classification of groups of 
environmental parameters and their severities – Section 3: Stationary use at weatherprotected 
locations 

I E C  6 0 9 9 8 - 1 ,  Connecting devices for low-voltage circuits for household and similar 
purposes – Part 1: General requirements  

I E C  6 0 9 9 8 - 2 - 1 ,  Connecting devices for low-voltage circuits for household and similar 
purposes – Part 2-1: Particular requirements for connecting devices as separate entities with 
screw-type clamping units  

I E C  6 0 9 9 9  ( al l  parts ) ,  Connecting devices – Electrical copper conductors – Safety 
requirements for screw-type and screwless-type clamping units  

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

I S O  1 4 5 6 ,  Metallic and other inorganic coatings – Electrodeposited coatings of nickel,  nickel 
plus chromium,  copper plus nickel and of copper plus nickel plus chromium 

I S O 2 0 8 1 ,  Metallic and other inorganic coatings – Electroplated coatings of zinc with 
supplementary treatments on iron or steel 

I S O  2 0 9 3 ,  Electroplated coatings of tin – Specification and test methods  

I S O  48 9 2 - 2 ,  Plastics – Methods of exposure to laboratory light sources – Part 2: Xenon-arc 
lamps  

C TL 2 5 1 ,  avai l abl e  at  h ttp: //www. i e c e e . o rg /c tl /s h e e t/pd f/C TL% 2 0 P D S H %2 0 2 5 1 B . p d f  
[vi e we d  2 0 1 7- 0 1 - 0 9 ]  

_____________ 

http://www.iecee.org/ctl/sheet/pdf/CTL%20PDSH%20251B.pdf
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