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I NTRODUCTION  

Composi te  station  post i nsu lators  consist of a  cyl i ndrical  sol i d  i nsu lating  core  made  of resin  
impregnated  fibres,  bearing  the  mechan ical  l oad ,  protected  by an  e lastomer housing ,  the  
l oads  being  transmi tted  to  the  core  by metal  fi tti ngs.  Despi te  these  common  features,  the  
materia ls  used  and  the  construction  detai l s  employed  by d i fferen t manufacturers  may be  
d i fferent.  

Some  tests  have  been  grouped  together as  "design  tests"  to  be  performed  on ly once  for 
i nsu lators  of the  same design .  The  design  tests  are  performed  i n  order to  e l im inate  insu lator 
designs,  materials  and  manufacturing  technolog ies  not su i table  for h igh -vol tage  appl ications.  
The  i n fluence  of time  on  the  e lectrical  and  mechan ical  properties  of the  complete  composi te  
station  post i nsu lator and  i ts  components  (core  materia l ,  housing  material ,  i n terfaces,  etc. )  
has  been  considered  i n  speci fying  the  design  tests  i n  order to  ensure  a  satisfactory l i fetime 
under normal  service  cond i tions.   

The  approach  for mechan ical  testing  under bend ing  loads  used  i n  th is  Standard  i s  based  on  
I EC  61 952.  Th is  approach  uses  the  concept of a  damage  l im i t  that i s  the  maximum  stress  that 
can  be  developed  i n  the  insu lator before  damage  beg ins  to  occur.  Work i s  underway to  
val idate  the  acoustic emission  techn ique  to  determine  the  i nception  of damage.   

I n  some  cases,  station  post i nsu lators  can  be  subjected  to  a  combination  of l oads.  I n  order to  
g i ve  some  gu idance,  Annex B  expla ins  how to  calcu late  the  equ ivalen t bend ing  moment i n  the  
i nsu lators  resu l ting  from  the  combination  of bend ing ,  tensi le  and  compression  l oads.   

Pol l u tion  tests,  as  speci fied  i n  I EC  60507  and  I EC  61 245,  are  not i ncluded  i n  th is  document,  
thei r appl icabi l i ty to  composi te  station  post i nsu lators  having  not been  proven .  Such  pol l u tion  
tests  performed  on  composi te  i nsu lators  do  not correlate  wi th  experience  obtained  from  
service.  Speci fic pol l u tion  tests  for composi te  i nsu lators  are  under consideration .  

I t  has  not been  considered  usefu l  to  speci fy a  power arc test as  a  mandatory test.  The  test 
parameters  are  man i fold  and  can  have  very d i fferent values  depend ing  on  the  configurations  
of the  network and  the  supports  and  on  the  design  of arc-protection  devices.  The  heating  
effect of power arcs  shou ld  be  considered  i n  the  design  of metal  fi tti ngs.  Cri ti cal  damage  to  
the  metal  fi tti ngs,  resu l ting  from  the  magn i tude  and  duration  of the  short-ci rcu i t  current can  be  
avoided  by properly designed  arc-protection  devices.  Th is  standard ,  however,  does  not 
exclude  the  possib i l i ty of a  power arc test by agreement between  the  user and  the  manu-
facturer.  I EC 61 467  g ives  detai l s  of a . c.  power arc testing  of i nsu lator sets.  

Impu lse  (mechan ical )  l oads  i n  substation  are  typical l y caused  by short-ci rcu i ts.  Post 
i nsu lators  are  affected  by forces  due  to  the  i n teraction  of the  cu rrents  ci rcu lating  i n  
conductors/busbars  supported  by i nsu lators.   

The  impu lse  l oad  or peak l oad  may be  evaluated  using  gu idance  found  i n  the  I EC  60865  
series.  

http://dx.doi.org/10.3403/02757731U
http://dx.doi.org/10.3403/00311900U
http://dx.doi.org/10.3403/00328554U
http://dx.doi.org/10.3403/30108889U
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Work i s  i n  progress  i n  CIGRE ESCC (Effects  of Short-Ci rcu i t  Curren ts)  task force  to  review 
impu lse  l oads  caused  by short-ci rcu i t  currents  i n  substations.  The  a im  of th is  work i s  to  
i n troduce  a  new concept:  the  ESL factor (Equ ivalen t Static Load  factor)  wh ich  i s  frequency 
dependent.  The  actual  peak l oad  may be  replaced ,  i n  a  fi rst approximation ,  by the  peak l oad  
times  the  ESL  factor.  Th is  new value  may be  used  as  the  MDCL in  th is  document for the  
determination  of the  can ti l ever strength .  

Rad io  i n terference  and  corona  tests  are  not speci fied  i n  th is  standard  s ince  the  rad io  
i n terference  and  corona  performances  are  not characteristics  of the  i nsu lator a lone.  

Composi te  hol low core  station  post i nsu lators  are  currently not deal t  wi th  i n  th is  standard .  
I EC  61 462  g ives  detai l s  of tests  on  hol low core  composi te  i nsu lators,  many of wh ich  can  be  
appl ied  to  such  station  post i nsu lators.  

http://dx.doi.org/10.3403/30159425U
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COMPOSITE STATION  POST INSULATORS FOR SUBSTATIONS  
WITH  AC VOLTAGES GREATER THAN  1  000  V UP TO 245 kV – 
DEFIN ITIONS,  TEST METHODS AND ACCEPTANCE CRITERIA 

 
 
 

1  Scope and  object 

Th is  I n ternational  Standard  appl ies  to  composi te  station  post i nsu lators  consisting  of a  l oad  
bearing  cyl indrical  i nsu lating  sol id  core  made of resin  impregnated  fibres,  a  housing  (ou tside  
the  i nsu lating  sol id  core)  made  of e lastomer material  (e . g .  s i l i cone  or ethylene-propylene)  and  
end  fi tti ngs  attached  to  the  i nsu lating  core.  Composi te  station  post i nsu lators  covered  by th is  
standard  are  subjected  to  canti lever,  torsion ,  tension  and  compression  l oads.  They are  
in tended  for substations  wi th  a . c.  vol tages  g reater than  1  000  V up  to  245  kV.   

The  object of th is  standard  i s  

– to  define  the  terms  used ,  

– to  prescribe  test methods,  

– to  prescribe  acceptance  or fa i l u re  cri teria.  

Th is  standard  does  not i nclude  requ i rements  deal ing  wi th  the  choice  of i nsu lators  for speci fic 
operating  cond i tions.  

2  Normative  references  

The  fol lowing  referenced  documents  are  i nd ispensable  for the  appl ication  of th is  document.  
For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For undated  references,  the  l atest ed i tion  
of the  referenced  document ( i nclud ing  any amendments)  appl ies.  

I EC  60050-471 ,  International Electrotechnical Vocabulary (IEV)  – Chapter 471 : Insulators  

I EC  60060-1 ,  High-voltage test techniques – Part 1 :  General definitions and test requirements 

I EC  601 68: 1 994,  Tests on  indoor and outdoor post insulators of ceramic material or glass for 
systems with nominal voltages greater than 1  000 V 

I EC  6221 7,  Polymeric insulators for indoor and outdoor use with  a  nominal voltage greater 
than 1000 V – General definitions,  test methods and acceptance criteria   

I SO  1 1 01 ,  Technical drawings – Geometrical tolerancing – Tolerancing of form,  orientation,  
location and run-out – Generalities,  definitions,  symbols,  indications on drawings 

I SO  3452,  Non-destructive testing – Penetrant inspection – General principles  

http://dx.doi.org/10.3403/00228778U
http://dx.doi.org/10.3403/02293720
http://dx.doi.org/10.3403/30077629U
http://dx.doi.org/10.3403/03200918U
http://dx.doi.org/10.3403/BSENISO3452
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3  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol lowing  terms  and  defin i tions  apply.  

3.1  
composite  station  post insu lator 
post i nsu lator consisting  of a  sol id  l oad  bearing  cyl indrical  i nsu lating  core,  a  housing  and  end  
fi tti ngs  attached  to  the  i nsu lating  core  

3.2   
core  (of an  i nsu lator)  
central  i nsu lating  part of an  i nsu lator wh ich  provides  the  mechan ical  characteristics  

NOTE  The  housi ng  and  sheds  are  not part  of the  core.  

[I EV 471 -01 -03]  

3.3   
housing  
external  i nsu lating  part of composi te  i nsu lator provid ing  necessary creepage  d istance  and  
protecting  core  from  envi ronment  

NOTE  An  i n termed iate  sheath  made  of i nsu l ati ng  materia l  may be  part  of the  housi ng .   

[I EV 471 -01 -09]  

3.4  
housing  profi le  
shape  and  d imensions  of the  housing  of the  composi te  station  post i nsu lator wh ich  include  the  
fol lowing :  
– shed  overhang(s)  
– shed  th ickness  at  the  base  and  at  the  tip  
– shed  spacing  
– shed  repeti tion  
– shed  i ncl ination (s)  

3.5   
shed  (of  an  i nsu lator)  
i nsu lating  part,  projecting  from  the  i nsu lator trunk,  i n tended  to  i ncrease  the  creepage  d istance.  
The  shed  can  be  wi th  or wi thout ribs    

[ I EV 471 -01 -1 5]  

3.6   
i nsu lator trunk  
central  i nsu lating  part of an  i nsu lator from  wh ich  the  sheds  project 

NOTE  Al so  known  as  shank on  smal l er i nsu l ators.   

[I EV 471 -01 -1 1 ]  

3.7  
creepage d istance  
shortest d istance  or the  sum  of the  shortest d i stances  a long  the  surface  on  an  i nsu lator 
between  two  conductive  parts  wh ich  normal ly have  the  operating  vol tage  between  them   

NOTE  1  The  su rface  of cemen t  or of any other non -i nsu l ati ng  j o i n ti ng  materi a l  i s  not  cons idered  as  form ing  part  of 
the  creepage  d i stance.   
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NOTE  2  I f a  h i gh  res i stance  coati ng  i s  appl i ed  to  parts  of the  i n su lati ng  part  of an  i nsu l ator,  such  parts  are  
cons idered  to  be  effecti ve  i nsu l ati ng  su rfaces  and  the  d i stance  over them  i s  i ncl uded  i n  the  creepage  d i s tance.   

[I EV 471 -01 -04]  

3.8  
arcing  d istance  
shortest d i stance  in  a i r external  to  the  i nsu lator between  the  metal l ic  parts  wh ich  normal ly 
have  the  operating  vol tage  between  them   

[I EV 471 -01 -01 ]  

NOTE  The  term  “d ry arci ng  d i s tance”  i s  a l so  u sed .  

3.9   
i n terfaces  
surface  between  the  d i fferen t materia ls   

NOTE  Vari ous  i n terfaces  occur i n  most  composi te  i n su lators ,  e . g .   

–  between  housi ng  and  fi xi ng  devi ces,   

–  between  vari ous  parts  of the  hous ing ,  e . g .  between  sheds,  or between  sheath  and  sheds,   

–  between  core  and  housi ng .   

[I EC 6221 7]  

3.1 0  
end  fi tting  
i n tegral  component or formed  part of an  i nsu lator i n tended  to  connect i t  to  a  supporting  
structure,  or to  a  conductor,  or to  an  i tem  of equ ipment,  or to  another i nsu lator  

NOTE  Where  the  end  fi tti n g  i s  metal l i c,  the  term  “meta l  fi tti n g ”  i s  normal l y u sed .   

[I EV 471 -01 -06,  mod i fied ]  

3.1 1  
connection  zone  
zone  where  the  mechan ical  l oad  i s  transmi tted  between  the  i nsu lating  body and  the  end  fi tti ng  

[I EC  6221 7]  

3.1 2  
coupl ing  
part of the  fi xing  device  wh ich  transmi ts  load  to  the  hardware  external  to  the  i nsu lator 

[I EC  6221 7]  

3.1 3  
tracking  
process  wh ich  forms  i rreversible  degradation  by formation  of conductive  paths  (tracks)  
starting  and  developing  on  the  surface  of an  i nsu lating  materia l   

NOTE  These  paths  are  conducti ve  even  under d ry cond i ti ons .    

[I EC 6221 7]   

http://dx.doi.org/10.3403/30077629U
http://dx.doi.org/10.3403/30077629U
http://dx.doi.org/10.3403/30077629U
http://dx.doi.org/10.3403/30077629U
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3.1 4  
erosion  
i rreversib le  and  non-conducting  degradation  of the  surface  of the  i nsu lator that occurs  by l oss  
of material  wh ich  can  be  un i form,  l ocal ized  or tree-shaped   

NOTE  L i gh t  su rface  traces,  common l y tree-shaped ,  can  occu r on  composi te  i nsu l ators  as  on  ceramic i n su lators ,  
after parti a l  fl ashover.  These  traces  are  not  consi dered  to  be  obj ecti onab le  as  l ong  as  they are  non -conducti ve.  
When  they are  conducti ve  they are  cl assi fi ed  as  tracki ng .  

[I EC 6221 7]   

3.1 5  
delamination  (of the  core)  
l oss  of bond ing  between  fibres  and  matrix 

3.1 6   
crack 
any i n ternal  fracture  or su rface  fissure  of depth  g reater than  0 , 1  mm   

[I EC  6221 7]  

3.1 7   
speci fied  canti lever load   
SCL 
canti lever load  wh ich  can  be  wi thstood  by the  i nsu lator when  tested  under the  prescribed  
cond i tions  

3.1 8   
maximum  design  canti lever load   
MDCL  
canti lever l oad  l evel  above  wh ich  damage  to  the  i nsu lator beg ins  to  occur and  that shou ld  not 
be  exceeded  in  service  

3.1 9   
speci fied  torsion  load   
SToL  
tors ion  l oad  l evel  wh ich  can  be  wi thstood  by the  i nsu lator when  tested  under the  prescribed  
cond i tions  

3.20   
maximum  design  torsion  load   
MDToL 
torsion  l oad  l evel  above  wh ich  damage  to  the  i nsu lator beg ins  to  occur and  that shou ld  not be  
exceeded  i n  service  

3.21   
speci fied  tension  load   
STL 
tension  l oad  wh ich  can  be  wi thstood  by the  insu lator when  tested  under the  prescribed  
cond i tions  

3.22   
maximum  design  tension  load   
MDTL 
tension  load  l evel  above  wh ich  damage  to  the  i nsu lator beg ins  to  occur and  that shou ld  not be  
exceeded  i n  service  

http://dx.doi.org/10.3403/30077629U
http://dx.doi.org/10.3403/30077629U
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3.23   
specified  compression  load   
SCoL 
compression  l oad  wh ich  can  be  wi thstood  by the  insu lator when  tested  under the  prescribed  
cond i tions  

3.24  
buckl ing  load  
compression  l oad  that i nduces  buckl ing  of the  i nsu lator core  

3.25  
maximum  design  compression  load   
MDCoL  
l oad  l evel  above  wh ich  damage to  the  i nsu lator beg ins  to  occur and  that shou ld  not be  
exceeded  i n  service  

3.26  
fai l ing  load  (of a  composi te  station  post i nsu lator)  
maximum  load  that i s  reached  when  tested  under the  prescribed  cond i tions  

NOTE  Damage  to  the  core  i s  l i ke l y to  occu r at  l oads  l ower than  the  i n su l ator fa i l i ng  l oad .  

3.27  
overal l  length  
d i stance  from  flange  face  to  fl ange  face  of the  end  fi tting  

3.28   
puncture  (of an  i nsu lator)  
permanent l oss  of d ie lectric strength  due  to  a  d isruptive  d ischarge  passing  through  the  sol id  
i nsu lating  materia l  of an  i nsu lator   

[ I EV 471 -01 -1 4]  

3.29   
residual  deflection  
the  d i fference  between  the  in i tia l  deflection ,  i f any,  of the  tip  of the  i nsu lator measured  prior to  
can ti l ever l oad  appl ication  and  the  fi nal  deflection  measured  after load  release  

NOTE  The  res i dual  defl ecti on  may depend  on  the  du rati on  of appl i cati on  of the  l oad  and  on  the  time  d u rati on  
between  the  l oad  re l ease  and  the  measuremen t  of the  defl ecti on .  

3.30  
residual  angu lar d isplacement 
the  d i fference  between  the  i n i tia l  angu lar d isplacement,  i f any,  of one  of the  i nsu lator end  
fi tti ng  wi th  respect to  the  other i nsu lator end  fi tti ng  measured  prior to  the  appl ication  of the  
torsion  l oad  and  the  fi nal  angu lar d isplacement measured  after torsion  load  re lease  

NOTE  The  res i dual  angu lar d i sp lacemen t may depend  on  the  du rati on  of appl i cati on  of the  tors i on  l oad  and  on  
the  time  du rati on  between  the  tors i on  l oad  re l ease  and  the  measurement of the  d i spl acemen t.  

4 Identi fication  

The  manufacturer's  d rawing  shal l  show the  relevant d imensions  and  values  necessary for 
i denti fying  and  testing  the  i nsu lator i n  accordance  wi th  th is  standard .  The  d rawing  shal l  a l so  
show appl icable  manufacturing  to lerances.  I n  add i tion ,  the  relevant I EC  designation ,  when  
avai lable,  shal l  figure  on  the  d rawing .  
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Each  i nsu lator shal l  be  marked  wi th  the  name  or trademark of the  manufacturer and  the  year 
of manufacture.  I n  add i tion ,  each  i nsu lator shal l  be  marked  wi th  at  l east the  Maximum  Design  
Canti lever Load  (MDCL)  (example:  MDCL:  4  kN)  or,  when  avai lable,  wi th  the  relevant I EC 
designation .  These  markings  shal l  be  l eg ib le  and  i ndel ib le.  

NOTE  At presen t  there  i s  no  I EC  standard  g i vi ng  desi gnations  of composi te  s tati on  post  i n su l ators .  

5 Environmental  condi tions  

See  description  i n  I EC  6221 7.  

6 Information  on  transport,  storage and  instal lation  

See  description  i n  I EC  6221 7.  

7  Classi fication  of tests  

The  tests  are  d ivided  i n to  four g roups  as  fol lows:  

7.1  Design  tests  

These tests  are  i n tended  to  veri fy the  su i tabi l i ty of the  design ,  materials  and  manufacturing  
technology (see  Annex A for notes  on  the  concept of damage  l im i t) .  

A composi te  station  post i nsu lator design  i s  defined  by 

– materia ls  of the  core,  housing  and  manufacturing  method ;   

–  material  of the  end  fi tti ngs,  thei r design  and  method  of attachment;  

– l ayer th ickness  of the  housing  over the  core  ( i nclud ing  a  sheath  where  used);  

– d iameter of the  core.   

When  changes  i n  the  design  occur,  re-qual i fication  shal l  be  done  accord ing  to  Table  1 .  

http://dx.doi.org/10.3403/30077629U
http://dx.doi.org/10.3403/30077629U
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Table  1  – Tests  to  be  carried  out after design  changes  

IF  the  i nsu lator des ign  changes  the. . .  THEN  th e  fo l l owing  des ign  tests  shal l  be  repeated :  

  8. 2  8 . 3  8 . 4  8 . 4  8 . 4  8 . 4  8 . 5  8 . 5  
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1  Housi ng  materia l s  X  X X X X   

2  Hous ing  profi l e  1 )      X    

3  Core  materia l  X X     X X 

4  Core  d i ameter  X X     X X 

5  Manu factu ri ng  process  X X X X X  X X 

6  End  fi tti ng  materi a l  X X       

7a  End  fi tti ng  connecti on  zone  desi gn  X X       

7b  End  fi tti ng  coupl i ng  design   X       

7c Core-housi ng -end  fi tti n g  i n terface  des ign  X        

8  End  fi tti ng  method  of a ttachmen t  to  core  X X       

1 )   The  fol l owing  varia ti on  of the  housi ng  profi l e  wi th i n  fo l l owing  to l erances  do  not  consti tu te  a  change:  

Overhang :    ±1 0  %  Spacing :      ±1 0  %  

D iameter:   + 1 5  % ,  –0  %  Mean  i ncl i nati on :   ±3  °  

Th i ckness  at  base  and  ti p :  ±1 5  %  Shed  repeti ti on :    i d en ti cal  

 
 

When  a  composi te  station  post i nsu lator i s  submi tted  to  the  design  tests,  i t  becomes  a  paren t 
i nsu lator for a  g i ven  design  and  the  resu l ts  shal l  be  considered  val i d  for that design  on ly.  Th is  
tested  parent i nsu lator defines  a  particu lar design  of i nsu lators  wh ich  have  a l l  the  fol lowing  
characteristics:  

a)  same  materials  for the  core  and  housing  and  same manufacturing  method ;   

b)  same materia l  of the  fi tti ngs,  the  same design ,  and  the  same  method  of attachment;   

c)  same  or g reater m in imum  layer th ickness  of the  housing  over the  core  ( i nclud ing  a  sheath  
where  used)  wi th in  a  tolerance  of ±1 5  %;   

d )  same  or smal ler stress  under mechan ical  l oads;  

e)  same or g reater cross-d iameter of the  core;  

f)  same housing  profi le  parameters,  see  the  table  footnote  i n  Table  1 .  
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7.2  Type tests  

These  tests  are  i n tended  to  veri fy the  main  characteristics  of a  composi te  station  post 
i nsu lator,  wh ich  depend  main ly on  i ts  shape  and  s ize.  Type  tests  shal l  be  appl ied  to  
composi te  i nsu lators  belong ing  to  an  a l ready qual i fi ed  design .  The  type  tests  shal l  be  
repeated  on ly when  the  type  of the  composi te  i nsu lator i s  changed .  

E lectrical l y,  an  i nsu lator type  i s  defined  by the  

– arcing  d istance,  

– creepage  d istance,  

– housing  profi le .  

The  e lectrical  type  tests  shal l  be  performed  on ly once  on  insu lators  satisfying  the  above  
design  cri teria  for one  type  and  shal l  be  performed  wi th  arcing  and  field  grad ing  devices,  i f 
they are  an  i n tegral  part of the  i nsu lator type.   

The  e lectrical  type  tests  shal l  be  repeated  on ly when  one  or more  of the  above  characteristics  
i s  changed .   

Mechan ical l y,  an  i nsu lator type  i s  defined  by the:  

– l eng th  (on ly for the  compression  and  buckl ing  wi thstand  load  test) ,  

– core  d iameter and  materia l ,  

– design  and  method  of attachment of the  end  fi ttings.  

The  mechan ical  type  tests  shal l  be  performed  on ly once  on  i nsu lators  satisfying  the  above  
cri teria  for each  type.   

The  mechan ical  type  tests  shal l  be  repeated  on ly when  one  or more  of the  above  character-
istics  i s  changed .  

7.3  Sample  tests  

These  tests  are  i n tended  to  veri fy the  characteristics  of composi te  station  post i nsu lators,  
wh ich  depend  on  the  qual i ty of manufacture  and  materials  used .  They shal l  be  made on  
i nsu lators  taken  at random  from  lots  offered  for acceptance.  

7.4 Routine  tests  

These  tests  are  i n tended  to  e l im inate  composi te  station  post i nsu lators  wi th  manufacturing  
defects.  They shal l  be  made  on  every composi te  station  post i nsu lator to  be  suppl ied .  

8  Design  tests  

8.1  General  

The  design  tests  shal l  be  performed  on ly once  and  the  resu l ts  shal l  be  recorded  i n  a  test 
report.  Each  test can  be  performed  i ndependently on  new test specimens  where  appropriate.  
The  composi te  station  post i nsu lator of a  particu lar design  shal l  be  deemed  qual i fied  on ly 
when  the  i nsu lators  or test specimens  pass  a l l  the  design  tests.  
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8.2  Tests  on  in terfaces  and  connections  of end  fi ttings   

See I EC  6221 7.  

8.2.1  Test specimens  

See I EC  6221 7.  

8.2.2  Reference  vol tage  and  temperature for verification  tests  

See I EC  6221 7.  

8.2.3  Reference dry power frequency test 

See I EC  6221 7.  

8.2.4 Thermal-mechanical  pre-stressing  

The  th ree  specimens  shal l  be  submi tted  to  a  mechan ical  l oad  i n  two  opposi te  d i rections  and  
to  temperature  cycles  as  described  i n  F igure  1 .  The  24  h  temperature  cycle  shal l  be  repeated  
twice.  Each  temperature  cycle  has  two  temperature  l evels  wi th  a  duration  of at l east 8  h ,  one  
at  +50  °C  ±  5  K,  the  other at  –35  °C  ±  5  K.  The  cold  period  shal l  be  at  a  temperature  at  l east 
85  K below the  value  actual ly appl ied  i n  the  hot period .  The  pre-stressing  can  be  conducted  i n  
a i r or any other su i table  med ium.  

The  load  appl ied  to  the  specimens  shal l  correspond  to  the  MDCL.  

The  l oad  shal l  be  appl ied  perpend icu larly to  the  i nsu lator's  axis  as  near as  possib le  to  the  
normal  l oad  appl ication  poin t,  e i ther d i rectly at the  normal  conductor posi tion  or at  a  hardware  
attachment poin t.  When  the  l oad  i s  not appl ied  at  the  normal  appl ication  poin t,  i t  shal l  be  
corrected  to  produce  the  same bend ing  moment at  the  base  of the  i nsu lator as  the  one  
exerted  by the  MDCL.  

The  d i rection  of the  can ti lever l oad  appl ied  to  the  specimens  shal l  be  reversed  once,  
general l y at the  cool ing  passage  through  ambien t temperature  as  described  i n  F igure  1 .  The  
cycles  may be  i n terrupted  for the  l oad  d i rection  reversal  and  for main tenance  of the  test 
equ ipment for a  total  du ration  of 2  h .  The  starting  poin t after any i n terruption  shal l  be  the  
beg inn ing  of the  i n terrupted  cycle.  

NOTE  The  temperatu res  and  l oads  i n  th i s  pre-stress ing  are  not  i n tended  to  represen t  servi ce  cond i ti ons;  they are  
designed  to produce specific reproducible stresses in  the interfaces on  the insulator.  

8.2.5  Water immersion  pre-stressing  

See  I EC  6221 7.  

8.2.6  Verification  tests  

See  I EC  6221 7.  

8.3  Assembled  core  load  tests  

Extreme  service  temperatures  may affect the  mechan ical  behaviour of composi te  i nsu lators.  
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A general  ru le  to  define  “extreme  h igh  or l ow”  i nsu lator temperatures  i s  not avai lable  at th is  
time;  for th i s  reason  the  suppl ier shou ld  a lways  speci fy service  temperature  l im i tations.  

NOTE  Whenever the  i nsu l ators  are  subj ected  to  very h i gh  or l ow temperatu res  for l ong  peri ods  of t ime,  i t  i s  
advi sable  that customer and  suppl i er ag ree  on  a  mechan i ca l  test  at  h i gher or l ower temperatu res  than  that 
men tioned  i n  th i s  s tandard .  

8.3.1  Test for the  veri fication  of the  maximum design  canti lever load  (MDCL)  

8 .3.1 . 1  Test procedure  

Three  i nsu lators  made on  the  production  l i ne  using  the  standard  end  fi tti ngs  shal l  be  selected .  
The  overal l  l eng th  of the  i nsu lators  shal l  be  at  l east 8  times  the  d iameter of the  core,  un less  
the  manufacturer does  not have  faci l i ties  to  make  such  a  l eng th .  I n  th is  case,  the  l ength  of 
i nsu lator shal l  be  as  near as  possible  to  the  prescribed  length  range.  

The  base  end-fi tting  has  to  be  fixed  rig id ly.  The  i nsu lators  shal l  be  gradual ly l oaded  to  
1 , 1  times  the  MDCL rating  at a  temperature  of 20  °C  ±  1 0  K and  held  for 96  h .  The  l oad  shal l  
be  appl ied  to  the  i nsu lators  at the  conductor posi tion ,  perpend icu lar to  the  d i rection  of the  
conductor,  and  perpend icu lar to  the  core  of the  i nsu lators.  

At 24  h ,  48  h ,  72  h  and  96  h ,  the  deflection  of the  insu lators  at  the  poin t of appl ication  of the  
l oad  shal l  be  recorded ,  as  add i tional  i n formation .  

After removal  of the  l oad ,  the  steps  below shal l  be  fol lowed :  

– visual l y i nspect the  base  end  fi tti ng  for cracks  or permanent deformation ,  

– check that th reads  of the  end  fi tti ng  are  re-usable,  

– i f requ i red ,  measure  the  residual  deflection .  

Cu t each  i nsu lator 90°  to  the  axis  of the  core  and  about 50  mm  from  the  base  of the  end  fi tting ,  
then  cu t the  base  end  fi tti ng  part of the  i nsu lator long i tud inal l y i n to  two  halves  in  the  p lane  of 
the  previously appl ied  canti l ever l oad .  The  cu t surfaces  shal l  be  smoothed  by means  of fi ne  
abrasive  cloth  (grain  s ize  1 80).  

– vi sual ly i nspect the  cu t ha lves  for cracks  and  delaminations,  

– perform  a  dye  penetration  test accord ing  to  I SO  3452  to  the  cu t surfaces  to  reveal  cracks.  

8.3.1 .2  Acceptance cri teria  

Observation  of any cracks,  permanent deformation  or delaminations  shal l  consti tu te  fa i l u re  of 
the  test.  

8.3.2  Test for the  veri fication  of the  maximum  design  torsion  load  (MDToL)   

8 .3.2 .1  Test procedure  

Three  i nsu lators  made on  the  production  l i ne  using  the  standard  end  fi tti ngs  shal l  be  selected .  
The  overal l  l eng th  of the  i nsu lators  shal l  be  at  l east 8  times  the  d iameter of the  core,  un less  
the  manufacturer does  not have  faci l i ties  to  make  such  a  l eng th .  I n  th is  case,  the  length  of 
i nsu lators  shal l  be  as  near as  possible  to  the  prescribed  l eng th  range.  

http://dx.doi.org/10.3403/BSENISO3452
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The  torsion  load  shal l  be  appl ied  to  the  insu lators  perpend icu larly wi th  the  axis  of the  core  of 
the  i nsu lator.  No  bend ing  moment shou ld  be  appl ied .  The  i nsu lators  shal l  be  g radual ly l oaded  
to  1 , 1  times  the  MDToL rating  at  a  temperature  of 20  °C  ±  1 0  K and  held  for 30  m in .  The  
angu lar d isplacement shal l  be  measured  at 30  m in  as  add i tional  i n formation .  An  acceptable  
value  of the  angu lar d isplacement shal l  be  agreed  between  manufacturer and  user.  

NOTE  I n  a  tors ion  test,  the  angu l ar d i spl acemen t i s  proporti onal  to  the  l eng th  of the  core  between  the  end  fi tti ngs .  

An  example  of a  test arrangement can  be  found  i n  Annex C.  

After removal  of the  l oad ,  the  steps  below shal l  be  fol lowed :  

– i f requ i red ,  measure  the  residual  angu lar d isplacement,  

– visual ly i nspect the  end  fi tti ngs  for cracks  or permanent deformation ,  

– check that th reads  of the  end  fi tti ng  are  re-usable,  

– cu t each  insu lator 90°  to  the  axis  of the  core  at about 50  mm  from  the  end  fi tti ngs,  and  i n  
the  m idd le  part of th is  cu t section ,   

– pol i sh  the  cu t surfaces  by means  of fi ne  abrasive  cloth  (grain  s ize  1 80),  

– vi sual l y i nspect the  cu t surfaces  for cracks  and  delaminations,  

– perform  a  dye  penetration  test accord ing  to  I SO 3452  to  the  cu t surfaces  to  reveal  cracks  
or delaminations.  

8.3.2 .2  Acceptance cri teria  

Observation  of any cracks,  permanent deformation  or delaminations  shal l  consti tu te  fa i l u re  of 
the  test.  

8.3.3  Verification  of the  speci fied  tension  load  (STL)  

8 .3.3.1  Test procedure  

Three  i nsu lators  made on  the  production  l i ne  using  the  standard  end  fi tti ngs  shal l  be  selected .  
The  overal l  l eng th  of the  i nsu lators  shal l  be  at  l east 8  times  the  d iameter of the  core,  un less  
the  manufacturer does  not have  faci l i ties  to  make  such  a  l eng th .  I n  th is  case,  the  l ength  of 
i nsu lator shal l  be  as  near as  possible  to  the  prescribed  length  range.  

The  tensi l e  l oad  shal l  be  appl ied  to  the  insu lators  i n  l i ne  wi th  the  axis  of the  core  of the  
i nsu lator at a  temperature  of 20  °C  ±  1 0  K.  The  l oad  shal l  be  i ncreased  rapid ly bu t smooth ly 
from  zero  to  approximately 75  %  of the  speci fied  tensi le  l oad  and  shal l  then  be  g radual ly 
i ncreased  i n  a  time  between  30  s  and  90  s  un ti l  the  speci fied  tensi le  l oad  i s  reached .  I f 1 00  %  
of the  STL i s  reached  i n  l ess  than  90  s,  the  l oad  (1 00  %  of STL)  shal l  be  main tained  for the  
remainder of the  90  s.  

8.3.3.2  Acceptance cri teria  

The  test shal l  be  regarded  as  passed  i f there  i s  no  evidence  of 

– pu l lou t or s l ip  of the  core  from  the  end  fi tti ng ,  or 

– breakage  of the  end  fi tti ng .  

http://dx.doi.org/10.3403/BSENISO3452
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8.4 Tests  on  shed  and  housing  material   

See  I EC 6221 7.  

8.5 Tests  on  the  core  material   

See  I EC 6221 7.  

These  tests  can  be  carried  ou t on  specimens  ei ther wi th  or wi thou t housing  material .  

9  Type tests  

I nsu lators  made  on  the  production  l i ne  using  the  standard  end  fi ttings  shal l  be  selected .  

9.1  Verification  of d imensions   

Un less  otherwise  agreed ,  a  tolerance  of 

±  (0 , 04  x d  +  1 , 5)  mm   when  d  <  300  mm,  or 

±  (0 , 025  x d  +  6 , 0)  mm  when  d >  300  mm  wi th  a  maximum  tolerance  of 50  mm   

shal l  be  a l lowed  on  al l  d imensions  for wh ich  speci fic to lerances  are  not requested  (d being  
the  d imensions  i n  m i l l imetres).  

The  measurement of creepage  d istance  shal l  be  related  to  the  design  d imensions  and  
to lerances  as  determined  from  the  insu lator d rawing ,  even  though  th is  d imension  may be  
g reater than  the  value  orig inal l y speci fied  by the  purchaser.  When  the  creepage  d istance  i s  
speci fied  as  a  m in imum  value,  the  negative  to lerance  i s  zero.  

Tolerances  of paral le l i sm,  eccentrici ty,  angu lar deviation  are  g iven  i n  Annex D.  

9.2  Electrical  tests  

Tests  i n  accordance  wi th  9 . 2 . 1  and  9 . 2 .2  shal l  be  performed  wi th  the  insu lator i n  the  posi tion  
i n  wh ich  i t  wi l l  be  used  i n  service  (vertical  or horizontal ) .  I f fi e ld -grad ing  devices  are  used  i n  
service  they shal l  be  used  i n  the  tests.   

I n terpolation  of e lectrical  test resu l ts  may be  used  for i nsu lators  of i n termed iate  l ength  as  l ong  
as  the  factor between  the  arcing  d istances  of the  i nsu lators  whose  resu l ts  form  the  end  poin ts  
of the  i n terpolation  range  i s  l ess  than  or equal  to  1 , 5.  Extrapolation  i s  not a l lowed .  

9.2.1  Dry l ightn ing  impulse  vol tage  test 

The  post i nsu lator shal l  be  tested  under the  cond i tions  prescribed  i n  4 . 1 ,  4 . 2  and  4 . 4 . 1  of 
I EC  601 68.  The  impu lse  generator shal l  be  ad justed  to  produce  a  1 , 2/50  impu lse  (see  
I EC  60060-1 ) .  

Impu lses  of both  posi tive  and  negative  polari ty shal l  be  used .  However,  when  i t  i s  eviden t 
wh ich  polari ty wi l l  g ive  the  lower flashover vol tage,  i t  shal l  be  su fficien t to  test wi th  that 
polari ty.  
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Two test procedures  are  i n  common  use  for the  l i gh tn ing  impu lse  test:  

– the  wi thstand  vol tage  procedure  wi th  1 5  impu lses;  

– the  50  %  flashover vol tage  procedure.  

NOTE  The  50  %  fl ashover vol tage  procedure  g i ves  more  i n formation .  

The  test procedure  selected  shal l  be  agreed  between  the  purchaser and  the  manufacturer.  

9.2.1 .1  Withstand  vol tage  test using  the  wi thstand  vol tage  procedure  

The  wi thstand  vol tage  test shal l  be  performed  at the  speci fied  vol tage  corrected  for the  
atmospheric cond i tions  at the  time  of test (see  4 . 2 .2  of I EC 601 68).  F i fteen  impu lses  shal l  be  
appl ied  to  the  post i nsu lator.  

The  acceptance  cri teria  are  as  fol lows:  

– the  station  post i nsu lator passes  the  test i f the  number of fl ashovers  does  not exceed  two  
for each  series  of 1 5  impu lses.  

The  station  post i nsu lator shal l  not be  damaged  by these  tests  bu t s l i gh t marks  on  the  surface  
of the  housing  shal l  be  permi tted .  

9.2.1 .2  Voltage  test using  the  50  % flashover vol tage  procedure  

The  l i gh tn ing  impu lse  wi thstand  vol tage  shal l  be  calcu lated  from  the  50  %  l i gh tn ing  impu lse  
flashover vol tage,  determined  by the  up-and-down  method  described  i n  I EC  60060-1 .  

The  50  %  l i gh tn ing  impu lse  vol tage  shal l  be  corrected  i n  accordance  wi th  4 . 2 . 2  of I EC  601 68.  

The  acceptance  cri teria  are  as  fol lows:  

the  station  post i nsu lator passes  the  test i f the  50  %  l i gh tn ing  impu lse  flashover vol tage  i s  not 
l ess  than  (1 /(1  – 1 , 3  σ ))  =  1 , 040  times  the  speci fied  l i gh tn ing  impu lse  wi thstand  vol tage,  
where  σ  i s  the  standard  deviation  (assumed  equal  to  3  %).  

The  station  post i nsu lator shal l  not be  damaged  by these  tests,  bu t s l i gh t marks  on  the  
su rface  of the  housing  shal l  be  permi tted .  

9.2.2  Wet power frequency wi thstand  vol tage  test  

9 .2 .2 .1  Test procedure  

The  test ci rcu i t  shal l  be  i n  accordance  wi th  I EC  60060-1 .  

The  station  post i nsu lator shal l  be  tested  under the  cond i tions  prescribed  i n  4 . 1 ,  4 . 2 ,  4 . 3  and  
4 . 4 . 1  of I EC  601 68.  

The  test vol tage  to  be  appl ied  to  the  station  post i nsu lator shal l  be  the  speci fied  wet power 
frequency wi thstand  vol tage  corrected  for the  atmospheric cond i tions  at  the  time  of test (see  
4 . 2 .2  of I EC  601 68).  The  test vol tage  shal l  be  main tained  at th is  value  for 1  m in .  As  add i tional  
i n formation ,  the  vol tage  can  be  ra ised  un ti l  the  flashover occurs.  
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9.2.2 .2  Acceptance cri teria  

The  station  post i nsu lator passes  the  test i f no  fl ashover or puncture  occurs  during  the  test.  

NOTE  I f fl ashover occu rs  on  the  i n su lator tested ,  then  a  second  test  on  the  same  un i t  may be  performed ,  a fter 
veri fyi ng  the  ra i n  cond i ti ons.  

9.2.2 .3  Wet power frequency flashover vol tage  

To provide  in formation ,  when  agreed  between  the  purchaser and  the  manufacturer,  the  wet 
fl ashover vol tage  of the  station  post i nsu lator may be  determined  by i ncreasing  the  vol tage  
g radual ly,  from  about 75  %  of the  wet power-frequency wi thstand  vol tage  wi th  a  rate  of ri se  of 
abou t 2  %  of th is  vol tage  per second .  The  wet fl ashover vol tage  i s  the  ari thmetic mean  of fi ve  
consecu tive  read ings,  and  the  value,  after correction  to  standard  atmospheric cond i tions  (see  
4 . 2 .2  of I EC  601 68),  shal l  be  recorded .  

9.3  Mechan ical  tests  

9.3.1  Canti lever fai l ing  load  test  

I n terpolation  of test resu l ts  may be  used  for i nsu lators  of i n termed iate  leng th  as  l ong  as  the  
factor between  the  moment arm  of the  insu lators  whose  resu l ts  from  the  end  poin ts  of the  
i n terpolation  range  i s  l ess  than  or equal  to  1 , 5.  Extrapolation  i s  not a l lowed .  

Th is  test shal l  be  performed  at 20  °C  ±  1 0  K and  i s  used  to  determine  the  fa i l i ng  l oad  of a  
complete  station  post i nsu lator.  

9.3.1 .1  Test specimens   

Three  i nsu lators  made  on  the  production  l i ne  using  the  standard  base  fi tti ng  shal l  be  selected .   

9.3.1 .2  Test procedure   

I t  may be  necessary to  use  specia l  bol ts  to  hold  securely the  base  plate  to  the  test j i g .  The  
canti lever load  shal l  be  i ncreased  rapid ly bu t smooth ly from  zero  to  approximately 75  %  of the  
speci fied  can ti l ever l oad  (SCL)  of the  post i nsu lators  and  then  shal l  be  g radual ly i ncreased  i n  
a  time  between  30  s  and  300  s  un ti l  breakage  of e i ther the  core  or the  metal  fi tti ng  occurs.  
Precau tions  shal l  be  taken  to  keep  the  d i rection  of appl ication  of the  l oad  as  perpend icu lar as  
possible  to  the  axis  of the  un loaded  insu lator.   

9.3.1 .3  Acceptance cri teria   

The  th ree  fai l i ng  load  values  shal l  be  g reater than  the  SCL.  

NOTE  The  mechan i cal  fa i l i n g  l oad  of a  composi te  s tati on  post  i nsu l ator i s  defi ned  as  the  maximum  l oad  that  i s  
reached  du ri ng  the  test.  The  fa i l u re  mode  i s  recorded  i n  the  test report.  

9.3.2  Specified  tension  load  test   

Th is  test shal l  be  performed  at 20  °C  ±  1 0  K and  i s  used  to  determine  the  speci fied  tension  
l oad  of a  complete  station  post i nsu lator.  Short i nsu lators  may be  used  for th is  test.  
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9.3.2.1  Test specimens   

Three  i nsu lators  made  on  the  production  l i ne  using  the  standard  end-fi ttings  shal l  be  selected .  

9.3.2 .2  Test procedure  

The  tension  l oad  shal l  be  appl ied  i n  the  d i rection  of the  l ong i tud inal  axis  of the  insu lator.  The  
l oad  shal l  be  i ncreased  relatively qu ickly,  bu t smooth ly,  from  0  kN  to  approximately 75  %  of 
the  STL.  The  l oad  shal l  then  be  g radual ly i ncreased  to  the  STL  in  a  period  of no  l ess  than  
30  s  bu t no  g reater than  90  s .  I f 1 00  %  of the  STL i s  reached  i n  l ess  than  90  s ,  the  l oad  
(1 00  %  of STL)  shal l  be  main tained  for the  remainder of the  90  s .  

9.3.2 .3  Acceptance cri teria  

No evidence  of partia l ,  or complete,  pu l lou t of the  core  from  the  end  fi tti ng(s).  

No  evidence  of end  fi tti ng  breakage.  

9.3.3  Compression  and  buckl ing  withstand  load  test  

Th is  test i s  on ly requ i red  i f compression  i s  a  major component of the  overal l  service  
mechan ical  l oads  and  shal l  be  performed  by agreement between  the  manufacturer and  the  
user.  

Th is  test shal l  be  performed  at  20  °C  ±  1 0  K and  i s  used  to  determine  the  wi thstand  l oad  of a  
complete  station  post i nsu lator.  

9.3.3.1  Test specimen  

One i nsu lator made  on  the  production  l i ne  using  the  standard  end  fi tti ngs  shal l  be  selected .   

9.3.3.2  Test procedure   

I n  service,  the  coupl ing  of the  station  post i nsu lator belongs  to  one  of the  cases  1  to  4  i n  
Annex E.  I n  the  l aboratory,  the  post i nsu lator shal l  be  subjected  to  a  compression  l oad  along  
thei r axis,  accord ing  to  any one  of the  cases  1  to  4  i n  Annex E.  

The  test l oad  i s  g i ven  by SCoL mu l tip l ied  by the  correction  factor CF  g iven  in  Annex E .  

The  l oad  appl ied  to  the  i nsu lator shal l  be  i ncreased  rapid ly bu t smooth ly (wi th in  90  s)  from  
zero  to  approximately 75  %  of the  test l oad  of the  post i nsu lators  and  then  shal l  be  g radual l y 
i ncreased  i n  a  time  between  30  s  and  300  s  up  to  the  test l oad .   

Precau tions  shal l  be  taken  to  keep  the  d i rection  of the  l oad  as  close  as  possib le  to  the  axis  of 
the  un loaded  i nsu lator.  I t  may be  necessary to  use  special  bol ts  or fi xing  arrangements  to  
hold  securely both  end  fi tti ngs  to  the  test set-up.  

9.3.3.3  Acceptance cri teria   

The  i nsu lator shal l  wi thstand  the  test l oad  wi thou t vi sual  damage.  
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1 0  Sample  tests  

1 0.1  General  ru les  

For the  sample  tests,  two  groups  of samples  shal l  be  used ,  E1  and  E2.  The  s izes  of these  
samples  are  i nd icated  i n  Table  2 .  I f more  than  2  000  i nsu lators  are  concerned ,  they shal l  be  
d ivided  i n to  an  optimum  number of l ots  of l ess  than  2  000  i nsu lators.  The  resu l ts  of the  tests  
shal l  be  evaluated  separately for each  l ot.   

The  insu lators  shal l  be  selected  from  the  l ot  at  random.  The  purchaser has  the  righ t to  make  
the  selection .  The  samples  shal l  be  subjected  to  the  appl icable  sample  tests.   

The  sample  tests  are  as  fol lows:  

– veri fication  of the  d imensions   (E1  +  E2);  

– galvan izing  test  (E1  +  E2);  

– veri fication  of the  speci fied  mechan ical  l oads  (E1 ).  

I n  the  event of a  fa i l u re  of the  sample  to  satisfy a  test,  the  re-testing  procedure  shal l  be  
appl ied  as  prescribed  i n  1 0 .5.  

Table  2  – Number of samples  for sample  tests  

Sample  s i ze  Lot  s i ze   

N E1  E2  

N  ≤  1 00  By ag reemen t By ag reemen t  

1 00  <  N  ≤  300  2  1  

300  <  N  ≤  2  000  4  3  

 
I nsu lators  of sample  E2  on ly can  be  used  in  service  on ly i f the  galvan is ing  test i s  performed  
wi th  the  magnetic method .   

1 0.2  Verification  of d imensions  (E1  +  E2)   

On  a l l  se lected  i nsu lators,  the  d imensions  of the  composi te  station  post i nsu lator shal l  comply 
wi th  the  values  shown  on  the  d rawing ,  wi th in  speci fied  to lerances  for geometry,  form  and  
posi tion .  Un less  otherwise  speci fied ,  the  to lerances  g iven  i n  Annex D  and  i n  9 . 1  of th is  
document shal l  be  used .  The  d rawing  can  show poin ts  between  wh ich  the  creepage  d istance  
i s  speci fied .  

The  measurement of creepage  d istance  shal l  be  related  to  the  design  d imensions  as  
determined  from  the  insu lator d rawing ,  even  though  th is  d imension  may be  g reater than  the  
value  orig inal l y speci fied  by the  purchaser.  When  the  creepage  d istance  i s  speci fied  as  a  
m in imum  value,  the  negative  to lerance  i s  zero.  

1 0.3  Galvanizing  test (E1  +  E2)  

Th is  test shal l  be  performed  on  a l l  galvan ised  parts  i n  accordance  wi th  I EC  601 68.   

http://dx.doi.org/10.3403/02293720U
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1 0.4 Verification  of the  specified  mechanical  loads  (E1 )  

1 0.4. 1  Verification  of the  specified  canti lever load  (SCL)  (E1  d ivided  by 2)  

1 0.4.1 . 1  Test procedure  

I t  may be  necessary to  use  specia l  bol ts  to  hold  securely the  base  plate  to  the  test j i g .  The  
can ti l ever l oad  shal l  be  appl ied  to  the  i nsu lator at  the  conductor posi tion ,  perpend icu lar to  the  
d i rection  of the  conductor,  and  perpend icu lar to  the  core  of the  i nsu lator.   

The  l oad  shal l  be  i ncreased  rapid ly bu t smooth ly from  zero  to  approximately 75  %  of the  
speci fied  can ti l ever l oad  (SCL)  of the  post i nsu lator and  then  shal l  be  g radual l y i ncreased  i n  a  
time  between  30  s  and  90  s  un ti l  the  SCL is  reached .  I f the  SCL i s  reached  i n  l ess  than  90  s ,  
the  l oad  shal l  be  main tained  for the  remainder of the  90  s .  

1 0.4.1 .2  Acceptance cri teria  

The  i nsu lator shal l  be  regarded  as  passed  i f the  SCL can  be  main tained  for the  requ i red  time.  

I n  order to  obtain  more  i n formation  from  the  test,  the  l oad  may then  be  i ncreased  un ti l  fa i l u re  
of the  core  or breakage  of the  metal  fi tting  occurs.  The  fai l i ng  load  values  and  the  fai l u re  
modes  shal l  be  recorded .  

1 0.4.2  Verification  of the  specified  tensi le  load  (STL)  (E1  d ivided  by 2)  

1 0.4.2 . 1  Test procedure  

The  tension  l oad  shal l  be  appl ied  i n  the  d i rection  of the  l ong i tud inal  axis  of the  insu lator.  The  
l oad  shal l  be  i ncreased  relatively qu ickly,  bu t smooth ly,  from  0  kN  to  approximately 75  %  of 
the  STL.  The  l oad  shal l  then  be  g radual ly i ncreased  to  the  STL  in  a  period  of no  l ess  than  
30  s  bu t no  g reater than  90  s .  I f 1 00  %  of the  STL i s  reached  i n  l ess  than  90  s ,  the  l oad  
(1 00  %  of STL)  shal l  be  main tained  for the  remainder of the  90  s .  

1 0.4.2.2  Acceptance cri teria  

No evidence  of partia l ,  or complete,  pu l lou t of the  core  from  the  end  fi tti ng(s).  

No  evidence  of end  fi tti ng  breakage.  

1 0.5  Re-testing  procedure  

I f on ly one  i nsu lator or metal  part fa i l s  to  comply wi th  the  sample  tests,  a  new sample  equal  to  
twice  the  quan ti ty orig inal l y submi tted  to  the  tests  shal l  be  subjected  to  re-testing .  

The  re-testing  shal l  comprise  the  test i n  wh ich  fai l u re  occurred .   

I f two  or more  i nsu lators  or meta l  parts  fa i l  to  comply wi th  any of the  sample  tests,  or i f any 
fa i lu re  occurs  during  the  re-testing ,  the  complete  l ot shal l  be  considered  as  not complying  wi th  
th is  standard  and  shal l  be  wi thdrawn  by the  manufacturer.  
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Provided  the  cause  of the  fai l u re  can  be  clearly i denti fied ,  the  manufacturer may sort the  l ot to  
e l im inate  a l l  the  i nsu lators  wi th  th is  defect.  The  sorted  l ot may then  be  resubmi tted  for testing .  
The  number then  selected  shal l  be  th ree  times  the  fi rst quanti ty chosen  for tests.  I f any 
insu lator fa i l s  du ring  th is  re-testing ,  the  complete  l ot shal l  be  considered  as  not complying  
wi th  th is  standard .  

1 1  Routine  tests  

1 1 .1  I denti fication  of the  station  post insu lator 

Each  i nsu lator shal l  be  marked  wi th  the  name or trademark of the  manufacturer and  the  year 
of manufacture.  I n  add i tion ,  each  insu lator shal l  be  marked  accord ing  to  Clause  4 .  These  
markings  shal l  be  l eg ible  and  indel ib le.   

1 1 .2  Visual  examination  

The  examination  shal l  be  made  on  each  insu lator.  The  mounting  of the  metal  fi tti ngs  on  the  
i nsu lating  parts  shal l  be  i n  accordance  wi th  the  d rawings.  The  colour of the  i nsu lator shal l  be  
approximately as  speci fied  i n  the  d rawings.   

The  fol lowing  imperfections  shal l  be  acceptable  on  the  i nsu lator surface:   

– superficia l  defects  of area  l ess  than  25  mm2  (the  total  defective  area  not exceed ing  0, 2  %  
of the  total  i nsu lator surface)  and  depth  or heigh t l ess  than  1  mm.   

1 1 .3  Tensi le  load  test 

Every i nsu lator shal l  be  subjected ,  at ambient temperature,  to  a  tensi le  l oad  of at  l east 50  %  
of the  speci fied  tensi le  l oad  (STL)  for at l east 1 0  s .  I f no  STL i s  g iven  for the  i nsu lator,  an  STL 
of at l east 1 0  kN  shal l  be  assumed .  

No  pu l lou t or s l ip  of the  core  from  the  end  fi tti ng  shal l  occur.  
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Figure  1  – Thermal-mechanical  pre-stressing  test – Typical  cycles  
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Annex A   
( informative)  

 
Notes  on  the mechanical  loads  and  tests  

 
 

Th is  annex presents  some comments  on  the  various  mechan ical  tests  of th is  standard .  

A.1  Design  tests  

For a  fami ly of station  post i nsu lators,  the  maximum  design  bend ing  stress  or moment 
(general ly expressed  i n  megapascals,  MPa,  or newton  metres,  N .m,  respectively)  l im i ts  the  
canti l ever l oads.  The  core  and  the  end  fi tti ngs  define  a  station  post i nsu lator fami l y as  each  
fami l y may contain  i nsu lators  of d i fferen t l ength .  

The  maximum  design  bend ing  stress  (resu l ting  from  MDCL)  i s  the  maximum  useable  bend ing  
stress  of the  i nsu lator.  For each  fami ly of station  post i nsu lators,  a  96  h  can ti l ever l oad  test 
veri fies  that the  core  can  sustain  the  maximum  design  bend ing  stress  wi thou t damage.  Th is  
test,  as  a  design  test,  needs  to  be  performed  on ly once  on  a  representative  leng th  i nsu lator 
for each  i nsu lator fami l y.  

I n  appl ications  where  torsion  l oads  are  the  major load  component,  a  30-min  torsion  l oad  test 
veri fies  that the  core  can  sustain  the  maximum  design  torsion  l oad  wi thou t damage.  

I n  add i tion ,  a  tensi le  l oad  test i s  requ i red  to  veri fy the  design  of the  end  fi tti ngs  together wi th  
the  method  of attachment.  

A.2  Type tests  

The  core  d iameter,  i nsu lator coupl ing  l eng th  and  method  of attachment of the  end  fi tti ngs  
mechan ical l y define  a  station  post i nsu lator type.  A maximum  design  can ti l ever l oad  (MDCL),  
i n  kN  (ki lonewtons),  i s  assigned  to  each  station  post i nsu lator type  usual ly by i n terpolation  
from  the  design  MDCL veri fication  test.  For each  station  post i nsu lator type,  the  assigned  
MDCL is  the  a l lowable  u l timate  l im i t  for service  l oads.  A test to  veri fy the  MDCL for each  
station  post i nsu lator type  i s  not i ncluded  i n  th is  standard  as  such  a  type  test wou ld  be  
uneconomic and  time  consuming .  

The  canti l ever fa i l i ng  l oad  i s  determined  wi th  a  short time  load  type  test.  Th is  standard  
requ i res  that the  can ti lever fa i l i ng  l oad  shal l  exceed  the  speci fied  can ti lever l oad  (SCL),  wh ich  
i s  the  short-time  wi thstand  strength  of the  i nsu lator.  The  canti l ever fa i l i ng  l oad  veri fies  that the  
rod  or base  end  fi tti ng  does  not fa i l  at  the  speci fied  canti lever load ,  though  damage  to  the  
core  may occur.  

A compression  or buckl ing  test may be  performed  to  veri fy that the  i nsu lator can  sustain  the  
speci fied  compression  l oad  wi thout vi sual  damage.  
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A.3  Sample  test 

A short-time  can ti l ever l oad  test has  been  included  as  a  sample  test to  veri fy the  speci fied  
canti l ever load  (SCL).  A tension  load  test (STL)  veri fies  that the  end  fi tti ngs  are  correctly 
fastened  to  the  core  and  that they can  sustain  the  speci fied  l oad .  These  tests  are  performed  
on  production  i nsu lators  complete  wi th  production  end  fi tti ngs.  They are  s imple  and  relatively 
qu ick to  perform.  

A.4 Routine  tensi le  test 

A rou tine  tensi le  test i s  speci fied  i nstead  of a  rou tine  bend ing  test.  Th is  test provides  some 
veri fication  of the  end  fi tti ng  attachment process  during  production  and  i s  s im i lar to  the  rou tine  
test performed  on  composi te  suspension  i nsu lators.  Th is  test i s  used  since,  un l ike  porcela in ,  
composi te  station  post i nsu lators  are  not made  wi th  bri ttle  materia ls,  and  consequently a  
rou tine  bend ing  test at any l evel  below the  MDCL wou ld  not g ive  any usefu l  i n formation .  

By contrast wi th  suspension  i nsu lators,  th is  test may be  more  d i fficu l t  to  perform  wi th  some 
designs  of end  fi tti ngs  and  mounting  bases.  Th is  d i fficu l ty arises  s ince  some designs  of end  
fi tti ngs  impose  an  unbalanced  tensi le  l oad  on  the  i nsu lator.  Care  shou ld  be  taken  to  ensure  
that the  resu l ti ng  l oad  i s  appl ied  i n  l i ne  wi th  the  axis  of the  i nsu lator.  
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Annex B    
( informative)  

 
Determination  of the  equivalent bending  moment caused  by  

combined  canti lever and  compression  (tension)  loads  
 
 

B.1  In troduction  

Th is  annex provides  gu idance  for appl ications  where  the  compression  l oad  i s  not dominan t 
and  wi l l  not l ead  to  buckl i ng  of the  station  post i nsu lator.  The  torsion  l oad  i s  a l so  deemed  to  
have  no  s i gn i fican t i n fluence  on  the  combined  l oad ing  of the  i nsu lator.   

Th is  annex does  not cover cases  where  the  compression  and /or torsion  l oads  are  s ign i ficant 
compared  to  the  bend ing  l oad .  

I n  cases  where  the  bend ing  l oad  on  the  station  post i nsu lator i s  dominan t,  the  correspond ing  
stress  may be  s ign i ficantly mod i fied  by the  add i tional  stress  caused  by the  s imu l taneous  
appl ication  of a  compression  (or tension)  l oad .  The  bend ing  moment correspond ing  to  the  
combination  of these  l oads  must not exceed  the  moment wh ich  corresponds  to  the  MDCL.  

The  fol lowing  clauses  g ive  i n formation  on  calcu lating  the  approximate  equ ivalen t bend ing  
moment when  station  post i nsu lators  are  submi tted  to  combined  loads.  

The  fol lowing  notation  i s  used :  

Co ,  T,  C  appl ied  compression ,  tension  and  can ti l ever l oads  (N );  

MC    resu l ti ng  moment i n  the  post under compression ;  

MT  resu l ting  moment i n  the  post under tension ;  

d d istance  from  the  poin t of appl ication  of the  load  to  the  top  edge  of the  metal  base  
fi tti ng  i n  metres  (m);  

E l ong i tud inal  Young 's  modu lus  (Pa  or N  m–2) ;  

I  moment of i nertia  of the  rod  (m)  to  the  fourth  power (for a  sol id  round  rod  of 
d iameter D:  I  =  πD4/64).  

NOTE  The  val ues  for Young ’s  modu lu s  and  for the  momen t of i nerti a  (or the  real  d i ameter)  shou l d  be  suppl i ed  by  
the  manu factu rer.  

B.2  Maximum  al lowable  bending  moment,  mmax  

The  maximum  design  can ti l ever l oad  of a  composi te  station  post i nsu lator i nduces  the  
maximum  a l lowable  bend ing  moment mmax  =  MDCL x d.  The  maximum  stress  associated  wi th  
th is  bend ing  moment must not produce  any damage  to  the  i nsu lator core.  

The  maximum  combined  stress  i s  the  maximum  stress  resu l ting  from  the  s imu l taneously 
appl ied  can ti l ever and  compression  (or tension)  l oads.  I n  service,  the  various  combinations  of 
l oads  must not produce  a  bend ing  moment that i s  g reater than  the  bend ing  moment i nduced  
by the  MDCL.   
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B.3  Combined  loading  of station  post insu lators  

The  fol lowing  formu lae  al low the  determination  of the  moment i n  the  i nsu lator when  submi tted  
to  s ing le  or combined  l oads.  I t  shou ld  be  noted  that the  accuracy of these  formu lae  depends  
on  the  deflection .  The  more  the  moment approaches  the  MDCL,  the  l ess  accurate  they 
become.   

I t  shou ld  a lso  be  noted  that the  appl ied  loads  can  i nduce  damag ing  stress  l evels  i n  the  end  
fi tti ngs  or accessories  even  when  the  moment i n  the  insu lator i s  at an  acceptable  level .  

 

C 

T
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d
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Figure  B.1  – Combined  loads  appl ied  to  station  post insu lators  

A – Compression  case  

The  can ti l ever (C)  component of the  l oad  appl ies  a  canti lever moment to  the  insu lator;  the  
compression  l oad  (Co)  i s  taken  as  being  appl ied  to  the  head  of the  i nsu lator toward  i ts  base.  
The  moment resu l ti ng  from  the  appl ication  of these  two  forces  i s  g i ven  by 

MCo  =  [C2  EI/Co] 1 /2  tan  [d (Co/EI)1 /2]  

I n  service,  MCo  shou ld  not exceed  mmax.  

B  – Tension  case  

The  can ti l ever (C)  component of the  l oad  appl ies  a  can ti l ever moment to  the  insu lator;  the  
tension  load  (T)  i s  taken  as  being  appl ied  to  the  head  of the  i nsu lator away from  i ts  base.  The  
moment resu l ting  from  the  appl ication  of these  two  forces  i s  g iven  by 

MT =  [C2  EI/T] 1 /2  tanh  [d  (T/EI)1 /2]  

I n  service,  MT shou ld  not exceed  mmax.  
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Annex C    
( informative)  

 
Example  of torsion  load  test arrangement 
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One  example  of the  mounting  arrangement for the  torsion  l oad  test cou ld  be  as  fol lows:  

Torsion  moment Mt:  Mt =  F ×D 1 /2  .  

L inear d isplacement d  

Angu lar d isplacement α  

α  =  2d/D2  

where  α   i s  i n  rad ians  
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Annex D    
(normative)  

 
Tolerances  of form  and  posi tion  

 
 

The  fol lowing  F igures  D. 1  to  D .3  g ive  tolerances  of form  and  posi tion  for composi te  station  
post i nsu lators.  F igure  D . 1  shows a  typical  j i g  for measurement of paral le l i sm,  coaxial i ty,  
concentrici ty and  eccentrici ty a long  wi th  the  re lative  to lerances.  F igures  D . 2  and  D .3  show 
two examples  of methods  of measuring  the  angu lar deviation  of the  fi xing  holes;  F igure  D .4  
summarizes  the  appl icable  tolerances  accord ing  to  standard  d rawing  practice  ( I SO  1 1 01 ).   

Gu idel ines  on  the  methods  of measurement can  be  found  i n  I EC  601 68.  
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Legend  

Parallel ism of the end  faces:  

for h  ≤  1  m ,  p  ≤  0 , 5  mm  
for h  >  1  m ,  p  ≤  0 , 5  h  mm  wi th  h  i n  m  

The  to lerances  of the  paral le l i sm  are  re lated  
to  a  d i ameter of 250  mm.  

Coaxia l i ty and  concentrici ty:  C  =  2  ×  e  

Eccentri ci ty:  e  ≤  2  (1  +  h)  mm  wi th  h  i n  m  

 

Figure  D. 1  – Paral lel ism,  coaxial i ty and  concentrici ty 

http://dx.doi.org/10.3403/03200918U
http://dx.doi.org/10.3403/02293720U
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Tolerance of the deviation:  α  ≤  ±  1 °  

Figure  D.2  – Angular deviation  of fixing  holes:  Example  1  
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k
 i s  the  d istance  between  the  cen tres  of two  opposi te  p ins  

  Tolerance  of the  deviation :  α  ≤  ±  1 °  

 
F igure  D.3  – Angular deviation  of fixing  holes:  Example  2  
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 Paral l e l i sm :  the  upper p l ane  face  i s  paral l e l  to  the  l ower reference  p l ane  C  wi th i n  the  i nd icated  
to l erances.  

 Coaxial i ty and  concen trici ty:  the  axes  of the  top  fi tti ng  fi xi ng  ho les  have  to  be  wi th i n  a  cyl i nder wi th  
a  d i ameter as  i nd i cated  by the  numerica l  va l ue.   

 Evenness:  the  n umerical  va l ue  i nd i cates  the  maximum  adm issib l e  unevenness  of the  face.  

 Al i gnmen t of the  fi xi ng  hol es:  the  l i ne  between  two  opposi te  axes  of holes  of the  top  fi tti ng  have  to  
be  i n  l i ne  wi th  the  correspond i ng  l i n e  of the  bottom  fi tti ng  wi th  two  para l l e l s  of speci fi ed  d i s tance  
“e” .  
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d D  
∅  

f  
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Figure  D.4  – Tolerances  accord ing  to  standard  drawing  practice  
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Annex E    
( informative)  

 
Notes  on  the compression  and  buckl ing  test 

 
 

The  resu l t  of the  compression  and  buckl ing  test i s  i n fl uenced  by:  

–  rod  d iameter,  

–  l eng th  between  end  fi ttings,  

–  coupl i ng  arrangement of the  end  fi tti ng  (top  and  bottom).  

Depend ing  on  the  coupl ing  at  the  top  and  bottom  of the  station  post i nsu lator the  buckl i ng  test 
has  4  l oad  cond i tions  (elastic Eu ler-buckl ing ) .  
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The  correction  factor CF  i s  g i ven  by:  

CF  =  (L j /Lk)2  where  j  corresponds  to  the  service  coupl ing  arrangement,  and  k corresponds  to  
the  l aboratory arrangement.  

As  an  example,  i f service  coupl ing  arrangement corresponds  to  case  1 ,  and  the  l aboratory 
set-up  corresponds  to  case  4 ,  then  the  correction  factor CF=  (2/0 , 5)2  =  1 6 .  
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Annex ZA  
(normative) 

 
Normative references to international  publications 
with their corresponding European publications  

 
The fol lowing referenced documents are indispensable for the appl ication  of this document.  For dated 
references,  only the edition  cited  applies.  For undated  references,  the latest edition  of the referenced  
document (including any amendments) appl ies.   
 
NOTE   When an  international  publ ication  has been modified  by common modifications,  indicated  by (mod),  the relevant EN/HD 
applies.   

 
Publication Year Title EN/HD Year
  

IEC 60050-471  - 1 ) International  Electrotechnical  Vocabulary 
(IEV)  
Chapter 471 :  Insulators 

- -  

 

  

IEC 60060-1  -1 ) High-voltage test techniques 
Part 1 :  General  definitions and  test 
requirements 

HD 588.1  S1  1 991 2)

 

  

IEC 601 68 1 994 Tests on  indoor and  outdoor post insulators  
of ceramic material  or glass for systems with  
nominal  voltages greater than 1 000 V 

EN  601 68 1 9942)

 

  

IEC 6221 7 -1 ) Polymeric insulators for indoor and  outdoor 
use with  a nominal  voltage > 1  000 V - 
General  definitions,  test methods and  
acceptance criteria 

EN  6221 7 
+ corr.  December  

20062)  
2006 

 

  

ISO 1 1 01  -1 ) Geometrical  Product Specifications (GPS) - 
Geometrical  tolerancing - Tolerances of form,  
orientation,  location  and  run-out 

EN  ISO 1 1 01  20052)

 

  

ISO 3452 -1 ) Non-destructive testing  - Penetrant  
inspection  - General  principles 

- -  
 

 

 

                                                      
1 )  Undated  reference.  
2)  Valid  edition  at date of issue.  

http://dx.doi.org/10.3403/00228778U
http://dx.doi.org/10.3403/02293720U
http://dx.doi.org/10.3403/02293720U
http://dx.doi.org/10.3403/30077629U
http://dx.doi.org/10.3403/03200918U
http://dx.doi.org/10.3403/BSENISO3452
http://dx.doi.org/10.3403/30077629U
http://dx.doi.org/10.3403/03200918U
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