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PREFACE 

This  Standard was  prepared by the Standards Australia Committee  EL-007,  Power Switchgear,  

to  supersede  AS  1 3 06—1 985 ,  High voltage  a. c.  switchgear and controlgear—Disconnectors 

(isolators)  and earthing switches  and AS  4298—1 995,  Gas-insulated metal-enclosed switchgear 

for rated voltages  72. 5 kV and above—Requirements  for switching of bus-charging currents  by 

disconnectors.  

The obj ective  of this  Standard is  to  provide requirements for alternating current disconnectors 

and earthing switches,  designed for indoor and outdoor enclosed and open terminal installations 

for voltages  above  1 000  V.  

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

IEC 62271 -1 02,  Ed.1 .0  (2003 ),  High-voltage  switchgear and controlgear – Part 102:  

Alternating current disconnectors  and earthing switches,  and has  been varied as  indicated to 

take account of Australian conditions.  

Variations  to  IEC 62271 -1 02,  Ed.1 .0  (2003 )  are  indicated at the  appropriate places  throughout 

this  standard.  Strikethrough (example)  identifies  IEC text,  tables  and figures  which,  for the 

purposes  of this  Australia Standard,  are  deleted.  Where  text,  tables  or figures  are  added,  each is 

set in its  proper place and identified by shading (example).  Added figures are  not themselves 

shaded,  but are identified by a shaded border.  

This  Standard should be read in conj unction with AS  2650  to  which it refers  and which is  

applicable,  unless  otherwise  specified.  In order to simplify the  indication of corresponding 

requirements,  the  same numbering of clauses  and subclauses  is  used as  in AS  2650.  Additional 

subclauses  are numbered from 1 01 .  

Common numbering of standards falling under the responsibility of EL-007 

In accordance  with the  decision taken by the  committee  EL-007  a common numbering system 

will  be  established in order to  align the  numbering of Australian Standards  falling under the  

responsibility of EL-007  with IEC standards.  All  high-voltage  switchgear and controlgear 

Standards  will,  at their next revision (or as  equivalent Standards  become available  in IEC),  

become parts  of the  AS  62271  (High-voltage  switchgear and controlgear)  series.  The  table  

below gives  the  relationship  between future  numbering and existing Standard numbers.  

Standards  current at the  time  of publication of this  Standard are  marked with an asterisk (* ).  

AS 62271  

Series  
High-voltage switchgear and  controlgear 

Old  AS 

Number 

1  Common specifications  *AS  2650

1 00*  High-voltage  alternating current circuit-breakers  AS  2006

1 02*  Alternating current disconnectors  and earthing switches  AS  1 3 06 and 

AS  4298

1 03  Switches  for rated voltages  above 1  kV and less  than 

52  kV  

*AS/NZS  60265 . 1

1 04  Switches  for rated voltages  of 52  kV and above  *AS  60265 .2

1 06  Alternating current contactors  and contactor based motor-

starters  

*AS  2024

1 1 0  Inductive  load switching *AS  43 72

200*  AC metal-enclosed switchgear and controlgear for rated 

voltages  above 1  kV and up  to  and including 52  kV 

AS  2086

201  AC insulation-enclosed switchgear and controlgear for 

rated voltages  above 1  kV up  to  and including 3 8  kV 

*AS  2264

202  High-voltage/low-voltage  prefabricated substations  *AS  61 3 3 0
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AS 62271  

Series  
High-voltage switchgear and  controlgear 

Old  AS 

Number 

203 *  Gas-insulated metal  enclosed switchgear for rated voltages  

above   

52  kV 

AS  2263

301 *  Dimensional standardization of terminals  AS  23 95

303  Use  and handling of sulphur hexafluoride  (SF6)  in high-

voltage  switchgear and controlgear 

*AS  2791

3 04  Additional  requirements  for enclosed switchgear and 

controlgear from 1  kV to  72,5  kV to  be  used in severe  

climatic  conditions  

*AS  4243

308*  Guide  for asymmetrical  short-circuit breaking test duty 

T1 00a 

— 

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

(a)  Its  number does  not appear on each page  of text and its  identity is  shown only on the 

cover and title  page.  

(b)  In the  source text ‘ IEC 62271 -1 02’  should read ‘AS  62271 .1 02’ .  

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

The  terms ‘ normative’  and ‘ informative’  are  used to  define  the  application of the  annex to 

which they apply.  A normative  annex is  an integral  part of a standard,  whereas  an informative 

annex is  only for information and guidance.  
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STANDARDS AUSTRALIA 

 

Au stral ia  Stan dard  

H ig h  vol tage switchgear and  con trolgear 
Part 1 02:  Al ternati n g  current d isconnectors  and  earthing  switches   

( IEC 62271 -1 02,  Ed . 1 .0(2003)  MOD)  

 

Any table,  fig ure  or text of the  in ternational  standard  that is  struck th rough  is  not part of th is  
standard .  Any Austral ian  table,  fi gure  or text that is  added  is  part of th i s  standard  and  is  
i denti fied  by shad ing .  

1  General  

1 . 1  Scope 

Th is  part of I EC  62271  appl ies  to  a l ternating  cu rren t d isconnectors  and  earth ing  swi tches,  
designed  for i ndoor and  ou tdoor enclosed  and  open  terminal  i nstal lations  for vol tages  above  
1  000  V and  for service  frequencies  up  to  and  i nclud ing  60  H z.  

I t  a lso  appl ies  to  the  operating  devices  of these d i sconnectors  and  earth ing  swi tches and  thei r 
auxi l iary equ ipment.  

Add i tional  requ i rements  for d isconnectors  and  earth ing  swi tches i n  enclosed  swi tchgear and  
con trolgear are  g iven  i n  I EC  60298,  I EC  60466  and  I EC  6051 7.  

NOTE D isconnectors  i n  wh ich  the  fuse  forms an  i n tegral  part are  not covered  by th is  
standard .  

1 .2  Normative  references  

Subclause  1 . 2  of I EC  60694  is  appl icable  wi th  the  fol lowing  add i tions:  

References  to  i n ternational  standards  that are  struck th rough  i n  th is  clause are  replaced  by 
references to  Austral ian  or Austral ian /New Zealand  Standards  that are  l i sted  immed iatel y  
thereafter and  identi fied  by shad ing .  Any Austral ian  or Austral ian /New Zealand  Standard  that 
i s  i den tical  to  the  I n ternational  Standard  i t replaces  is  i denti fied  as  such .  

I EC  601 37: 1 995 ,  Insulating bushings for alternating voltages above 1  000 V 

I EC  60265-1 : 1 998,  High-voltage switches – Part 1 :  Switches for rated voltages above 1  kV 
and less than  52 kV 

AS/NZS 60265-1 : 2001 ,  High-voltage switches,  Part 1 :  Switches for rated voltages above 1  kV 
and less than  52 kV 

I EC  60265-2 : 1 988,  High-voltage switches – Part 2:  High-voltage switches for rated voltages of 
52 kV and above 

I EC  60298: 1 990 ,  A. C.  metal-enclosed switchgear and controlgear for rated voltages above 
1  kV and up to and including 52 kV 

I EC  60466: 1 987 ,  A.C.  insulation-enclosed switchgear and controlgear for rated voltages 
above 1  kV and up to  and including 38 kV 
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I EC  6051 7: 1 990 ,  Gas-insulated metal-enclosed switchgear for rated voltages of 72, 5 kV and 
above 

I EC  60694: 1 996 ,  Common specifications for high-voltage switchgear and controlgear 
standards 

I EC  60865-1 : 1 993,  Short-circuit currents – Calculation  of effects – Part 1 :  Definitions and 
calculation  methods  

I SO  2768-1 : 1 989,  General tolerances – Part 1 :  Tolerances for linear and angular dimensions 
without individual tolerance indications 

2 Normal  and  special  service conditions  

Clause  2  of I EC  60694  is  appl icable.  

3 Defini tions  

Clause  3  of I EC  60694  is  appl icable  wi th  the  fol lowing  add i tions:  

Th is  clause covers  requ i red  defin i tions,  most of them  by reference to  I EC  60050(1 51 ) ,  
I EC  60050(441 )  and  I EC  60050(604) .  

3.1  General  terms 

3. 1 . 1 01  
indoor switchgear and  controlgear 

[ I EV 441 -1 1 -04]  

3.1 . 1 02  
outdoor switchgear and  controlgear 

[ I EV 441 -1 1 -05]  

3.1 . 1 03  
temperature  rise  (of a  part of a  d isconnector or earth ing  switch)  
d i fference  between  the  temperature  of the  part and  the  ambient a i r temperature  

3.1 . 1 04 
user 
person  or l egal  en ti ty  us ing  the  d isconnectors  or earth ing  swi tches  

NOTE  Th is  may i nclu de  the  pu rchaser (for example  an  e l ectrici ty suppl i er) ,  bu t  i t  may a lso  i nclude  the  con tractin g  
company,  the  s taff responsibl e  for i nstal l ation ,  th e  main tenance  or operatin g  s taff or an ybody e lse  temporari l y  or 
permanen tl y responsible  for the  d isconnector,  earth i ng  swi tch  or substation ,  or even  the  operation  of the  
swi tchgear.   

3.2  Assembl ies  of switchgear and  controlgear 

No particu lar defin i tions.  

3.3  Parts  of assembl ies  

No particu lar defin i tions.  
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3.4  Switch ing  devices  

3.4.1 01  
d isconnector  

I EV 441 -1 4-05  is  appl icable  wi th  the  fo l lowing  add i tional  notes:  

NOTE  1  ”Neg l ig i b le  cu rren t”  impl ies  cu rren ts  such  as  the  capaci ti ve  cu rren ts  of bush ings,  busbars,  connections,  
very short  l eng ths  of cable ,  cu rren ts  of permanen tl y connected  g rad i ng  impedances  of ci rcu i t-breakers  an d  cu rren ts  
of vo l tage  transformers  and  d i vid ers.  For rated  vo l tages  of 420  kV and  be low,  a  cu rren t  n o t  exceed i ng  0 , 5  A i s  a  
neg l ig ib le  cu rren t  for th e  pu rpose  of th is  defi n i tion ;  for rated  vo l tage  above  420  kV and  cu rren ts  exceed in g  0 , 5  A,  
the  manu factu rer shou l d  be  consu l ted .  

“No  s ig n i fican t  change  in  vo l tage”  refers  to  such  appl ications  as  the  by-passing  of i n d uction  vo l tage  regu lators  or 
ci rcu i t-breakers.  

NOTE  2  For a  d isconnector having  a  rated  vol tage  of 52  kV and  above,  a  rated  ab i l i ty  of bus-transfer cu rren t 
swi tch i ng  may be  assigned .  

3.4.1 01 . 1  
d isconnector class  M0  
d isconnector having  a  mechan ical  endurance  of 1  000  operating  cycles,  su i table  for 
appl ications  in  d istribu tion  and  transmission  systems fu l fi l l i ng  the  general  requ i rements  of th is  
standard  

3.4.1 01 .2  
d isconnector class  M1  
d isconnector having  an  extended  mechan ical  endurance of 2  000  operating  cycles,  main l y  for 
appl ications  where  the  d isconnector is  operated  in  con j unction  wi th  a  ci rcu i t-breaker of an  
equal  class  

3.4.1 01 .3  
d isconnector class  M2  
d isconnector having  an  extended  mechan ical  endurance of 1 0  000  operating  cycles,  main l y  
for appl ications  where  the  d isconnector i s  operated  i n  con junction  wi th  a  ci rcu i t-breaker of an  
equal  class  

3.4.1 02  
d ivided  support d isconnector  
(earth ing  switch)  

[ I EV 441 -1 4-06(07) ]  

NOTE  Examples  are  pan tog raph  and  sem i -pan tog raph  d isconnectors.  

3.4.1 03  
centre-break d isconnector 

[ I EV 441 -1 4-08]  

3.4.1 04 
double-break d isconnector 

[ I EV  441 -1 4-09]  
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3.4.1 05 
earth ing  switch  
I EV 441 -1 4-1 1  i s  appl icable  wi th  the  fo l lowing  add i tion :  

NOTE  An  earth ing  swi tch  having  a  rated  vo l tage  of 52  kV and  above  may h ave  a  rati ng  for swi tch i ng  an d  carryi ng  
i nduced  cu rren ts.  

Classes  E1 ,  E2  and  E3  of I EC  60265-1  are  based  on  e lectrical  endurance  of swi tches and  
swi tch-d isconnectors.  These devices may sometimes  be  operated  against a  short-ci rcu i t  
as  a  normal  operation  du ty and  the  electrical  endurance may be  the  measure  of “ low 
main tenance” .  

3.4.1 05.1  
earth ing  switch  class  E0  
earth ing  swi tch  su i table  for appl ications  i n  d istribu tion  and  transmission  systems fu l fi l l in g  the  
general  requ irements  of th is  standard  

3.4.1 05.2  
earth ing  switch  class  E1  
earth ing  swi tch  class  E0  wi th  a  short-ci rcu i t  making  capabi l i ty  

NOTE  Th is  class  of earth ing  swi tch  i s  able  to  wi thstand  two  making  operations  at  rated  making  cu rren t.  

3.4.1 05.3  
earth ing  switch  class  E2  
earth ing  swi tch  of class  E1  requ i ring  m in imal  main tenance,  capable  of an  extended  number of 
short-ci rcu i t making  operations  su i table  for appl ications  in  systems up  to  and  includ ing  52  kV 

NOTE  Th is  class  of earth in g  swi tch  proves  i ts  reduced  main tenance  requ i rements  by  a  n umber of fi ve  making  
operati ons  at  rated  making  cu rren t,  bu t  a lso  requ i res  m in imal  main tenance  as  l u brication  (replen ishmen t of g as  an d  
clean ing  of external  su rfaces  where  appl icable ) .  

3.5  Parts  of switch ing  devices   

3 .5. 1 01  
pole  of a  switch ing  device 
[ I EV 441 -1 5-01 ]  

3.5.1 02  
main  circu it  (of a  switch ing  device)  
[ I EV 441 -1 5-02 ]  

3.5.1 03  
contact (of a  mechan ical  switch ing  device)  
[ I EV 441 -1 5-05]  

3.5.1 04 
main  contact 
[ I EV 441 -1 5-07]  

3.5.1 05 
control  contact 
[ I EV 441 -1 5-09]  

3.5.1 06  
“a”  contact 
make  contact 
[ I EV 441 -1 5-1 2 ]  
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3.5.1 07  
“b”  contact 
break contact 
[ I EV 441 -1 5-1 3]  

3.5.1 08  
position  signal l ing  device 
part of a  d isconnector or earth ing  swi tch  wh ich  u ses auxi l i ary energy to  i nd icate  whether the  
con tacts  of the  main  ci rcu i t  are  i n  the  open  or closed  posi tion  

3.5.1 09  
terminal  (as  a  component)  
component provided  for the  connection  of a  device  to  external  conductors  

[ I EV 1 51 -01 -03]  

3.5.1 1 0  
contact zone  (for d ivided  support d isconnectors  and  earth ing  switches)  
spatial  reg ion  of posi tions  the  fixed  contact may take up  for correct engagement wi th  the  
moving  contact 

3.6  Operation  

3.6.1 01  
operation  (of a  mechan ical  switch ing  device)  
[ I EV 441 -1 6-01 ]  

3.6.1 02  
operation  cycle  (of a  mechanical  switch ing  device)  
[ I EV 441 -1 6-02 ]  

3.6.1 03  
closing  operation  (of a  mechanical  switch ing  device)  
[ I EV 441 -1 6-08]  

3.6.1 04 
open ing  operation  (of a  mechan ical  switch ing  device)  
[ I EV 441 -1 6-09]  

3.6.1 05 
positively  d riven  operation   
[ I EV 441 -1 6-1 2 ]  

3.6.1 06  
dependent manual  operation  (of a  mechan ical  switch ing  device)  

I EV 441 -1 6-1 3  i s  appl icable  wi th  the  fo l lowing  add i tion :  

NOTE  Dependen t  manual  operati on  may be  performed  by a  crank or by a  swing  lever (h ori zon tal  o r vertical ) .  

3.6.1 07  
dependent power operation  (of a  mechanical  switch ing  device)  
[ I EV 441 -1 6-1 4]  

3.6.1 08  
stored  energy  operation  (of a  mechanical  switch ing  device)  
[ I EV 441 -1 6-1 5]  
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3.6.1 09  
independent manual  operation  (of a  mechanical  switch ing  device)  
[ I EV 441 -1 6-1 6]  

3.6.1 1 0  
closed  position  (of a  mechanical  switch ing  device)  

I EV 441 -1 6-22  is  appl icable  wi th  the  fo l lowing  add i tion :  

NOTE  Predeterm ined  con tin u i ty means  that  the  con tacts  are  fu l l y  en gaged  to  carry th e  rated  normal  and  th e  rated  
short-ci rcu i t  cu rren ts ,  as  appl icable .  

3.6.1 1 1  
open  position  (of a  mechan ical  switch ing  device)  
[ I EV 441 -1 6-23]  

3.6.1 1 2  
in terlocking  device 
[ I EV 441 -1 6-49]  

3.7  Characteristic  quantities  

3.7.1 01  
peak making  current  (of an  earth ing  switch)  
peak value  of the  fi rst major l oop of the  curren t i n  a  pole  of the  earth ing  swi tch  during  the  
transien t period  fo l lowing  the  in i tiation  of curren t during  a  making  operation  

NOTE  Where,  for a  th ree-phase  ci rcu i t,  a  s ing l e  va lue  of (peak)  making  cu rren t  i s  referred  to ,  th is  i s ,  u n less  
otherwise  s tated ,  the  h ighest  va lue  i n  an y phase.  

3.7.1 02  
peak current 
peak value  of the  fi rst major l oop  of curren t during  the  transien t period  fol lowing  i n i tiation  

3.7.1 03  
normal  current (of a  d isconnector)  
curren t wh ich  the  main  ci rcu i t of the  d isconnector i s  capable  of carrying  con tinuousl y  under 
specified  cond i tions  of use  and  behaviour 

3.7.1 04 
short-time withstand  current 

[ I EV 441 -1 7-1 7]  

3.7.1 05 
peak withstand  current 

[ I EV 441 -1 7-1 8]  

3.7.1 06  
rated  value 
quanti ty  value  assigned ,  general l y  by  a  manufacturer,  for a  speci fied  operating  cond i tion  of a  
component,  device  or equ ipment 

[ I EV 1 51 -04-03]  

3.7.1 07  
insu lation  level  
test vol tage,  under specified  cond itions,  that the  insu lation  of a  device  is  designed  to  wi thstand  

[ I EV 1 51 -04-1 4]  
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3.7.1 08  
one  minute power frequency withstand  voltage  
r.m . s.  value  of the  si nusoidal  a l ternating  vol tage at power frequency wh ich  the  i nsu lation  of 
the  d isconnector or earth ing  swi tch  wi thstands  under specified  test cond i tions  

(see  I EC  60060-1 )  

3.7.1 09  
impu lse  withstand  voltage  
peak value  of the  standard  impu lse  vol tage wave  wh ich  the  i nsu lation  of the  d isconnector or 
earth ing  swi tch  wi thstands under speci fied  test cond i tions   

(see  I EC  60060-1 )  

NOTE  Depend ing  on  th e  shape  of the  wave,  the  term  may be  q ual i fied  as  swi tch i ng  impu lse  wi thstand  vol tage  or 
l i gh tn ing  impu lse  wi thstand  vol tage.  [ I EV 604-03-29,  I EV 604-03-30] .  

3.7.1 1 0  
external  i nsu lation  
d istances  i n  atmospheric  ai r,  and  surfaces  of sol i d  i nsu lation  of d isconnectors  and  earth ing  
swi tches  i n  contact wi th  the  a i r,  wh ich  are  subject to  d ie lectric stresses  and  to  the  effect of 
atmospheric and  other external  cond i tions  such  as  pol lu tion ,  humid i ty,  vermin ,  etc.   

[ I EV 604-03-02 ,  mod ified ]  

NOTE  External  i nsu lation  i s  e i ther weather-protected  or non -weather-protected ,  d esigned  to  operate  ou ts id e  or 
i ns ide  closed  shel ters ,  respecti vel y 

3.7.1 1 1  
in ternal  insu lation  
i n ternal  sol i d ,  l i qu id  or gaseous  parts  of the  i nsu lation  of equ ipmen t wh ich  are  protected  from  
the  effects  of atmospheric and  other external  cond i tions  

[ I EV 604-03-03]  

3.7.1 1 2  
self-restoring  insu lation  
i nsu lation  wh ich  completel y  recovers  i ts  i nsu lating  properties  after a  d isruptive  d ischarge   

[ I EV 604-03-04]  

3.7.1 1 3  
non-self-restoring  insu lation  
i nsu lation  wh ich  loses  i ts  i nsu lati ng  properties  or does  not recover them  completel y after a  
d isruptive  d ischarge 

[ I EV 604-03-05]  

NOTE  Defi n i tions  3 . 7 . 1 1 2  an d  3 . 7 . 1 1 3  apply  on l y  when  the  d ischarge  i s  caused  by  the  appl ication  of a  test  
vol tage  d u ri ng  a  d ie l ectric test.  However,  d ischarges  occurri ng  i n  service  may cause  a  se l f-restorin g  i nsu lation  to  
l ose  partia l ly  o r completel y i ts  ori g ina l  i nsu lating  properties.  

3.7.1 1 4 
paral lel  i nsu lation  
i nsu lator arrangement wi th  two i nsu lators  in  paral le l  where  the  d istance  between  the  two  
i nsu lators  m igh t i n fl uence the  d ie lectric streng th  

NOTE  With  open  term inal  d isconnectors  and  earth i ng  swi tches,  para l le l  i nsu l ation  i s  used  when  a  d ri ve  i n su l ator 
i s  s i tuated  n ext  to  a  support  i n su lator.  
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3.7.1 1 5  
d isruptive d ischarge 
phenomena associated  with  the fai lure of insu lation  under electric stress,  in  wh ich  the d ischarge 
completely bridges the insu lation  under test,  reducing  the vol tage between  the  electrodes to  zero 
or nearly to  zero 

NOTE  1  The  term  appl i es  to  d ischarges  i n  so l i d ,  l i q u id  and  gaseous  d ie l ectrics  and  to  combinati ons  of th ese.  

NOTE  2  A d isrupti ve  d ischarge  th rough  a  so l id  d ie lectric produces  permanen t l oss  of d i e lectric streng th  (n on -sel f-
restoring  i nsu lati on ) ;  i n  a  l i q u i d  or gaseous  d i e lectric the  l oss  may be  on l y temporary (sel f-restoring  i nsu lati on ) .  

3.7.1 1 6  
clearance 

[ I EV 441 -1 7-31 ]  

3.7.1 1 7  
clearance between  poles  

[ I EV 441 -1 7-32 ]  

3.7.1 1 8  
clearance to  earth  

[ I EV 441 -1 7-33]  

3.7.1 1 9  
clearance between  open  contacts  

I EV 441 -1 7-34  is  appl icable  wi th  the  fo l lowing  add i tional  note:  

NOTE  When  determ in ing  the  total  clearance,  the  sum  of the  d istances  shou ld  be  taken  i n to  cons ideration .  

3.7.1 20  
isolating  d istance (of a  pole  of a  mechan ical  switch ing  device)  

[ I EV 441 -1 7-35]  

3.7.1 21  
mechanical  terminal  load  
external  l oad  acting  on  each  terminal  

NOTE  1  The  external  l oad  i s  the  resu l t  of the  combined  mechan ical  forces  to  wh ich  th e  d i sconnector or earth ing  
swi tch  may be  sub jected .  Wind  forces  actin g  on  the  eq u ipment  i tsel f are  not  i nclu ded  as  they  d o  n ot  con tri bu te  to  
the  external  l oad .  

NOTE  2  A d isconnector or earth i ng  swi tch  may be  sub jected  to  several  mechan ical  forces  d i fferen t  i n  valu e,  
d i rection  and  poin t  of action .  

NOTE  3  The  term inal  l oads  as  defined  here  d o  n ot  usual l y  appl y to  encl osed  swi tchgear.  

3.7.1 21 . 1  
static  mechan ical  terminal  load  
static mechan ical  term inal  load  at each  terminal  equ ivalen t to  the  mechan ical  force to  wh ich  
th is  term inal  of the  d isconnector or earth ing  swi tch  i s  subjected  by the  fl exible  or ri g id  
conductor connected  to  th is  terminal  

3.7.1 21 .2  
dynamic  mechanical  terminal  load  
combination  of the  static  mechan ical  l oad  and  the  electromagnetic forces  under short-ci rcu i t  
cond i tions  
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3.7.1 22  
bus-transfer current  switch ing  
open ing  and  closing  of d isconnectors  under load  when  th is  l oad  is  not i n terrupted ,  bu t  
transferred  from  one bus  to  another 

3.7.1 23  
induced  current switch ing  
breaking  or making  of an  earth ing  swi tch  of i n ductive  or capaci tive  curren ts  that are  i nduced  
i n  an  earthed  or u nearthed  system  by a  paral le l  h i gh -vol tage  system  

NOTE  When  two  or more  transm iss ion  l i nes  are  moun ted  together on  l i ne  towers  or where  two  or more  l i nes  
moun ted  on  d i fferen t  towers  are  l ocated  close  by,  energy wi l l  be  i n duced  e l ectrostatical l y  and  e l ectromagnetical l y  
from  a  l i ve  system  in to  a  de-energ i zed  system  resu l tin g  i n  capaci ti ve  or i nd uctive  cu rren ts  flowing  i n  th is  system ,  
depend ing  whether i t  i s  earthed  at  one  or at  both  en ds.  

4 Ratings  

Clause  4  of I EC  60694  is  appl icable  wi th  the  fo l lowing  add i tions  to  the  l i st  of ratings:  

k)  rated  short-circu i t  making  current (for earth ing  swi tches  on l y) ;  

l )  rated  con tact zone  (for d ivided  support d isconnectors  on l y) ;  

m)  rated  mechan ical  term inal  l oad ;  

and  for rated  vol tages  52  kV and  above:  

n )  rated  values  of the  bus-transfer curren t swi tch ing  capabi l i ty  of d isconnectors;  

o)  rated  values  of the  i n duced  curren t swi tch ing  capabi l i ty  of earth ing  swi tches.  

4.1  Rated  voltage (Ur)   

Subclause  4 . 1  of I EC  60694  is  appl icable.  

4.2  Rated  insu lation  level  

Subclause  4 . 2  of I EC  60694  is  appl icable  wi th  the  fol lowing  add i tion :  

For d isconnectors  having  an  i solati ng  d istance in  paral lel  to  the  base of the  d isconnector and  
having  i n tegral  earth ing  swi tches,  the  safety requ i remen ts  are  fu l fi l l ed  during  the  temporary 
approach  of the  earth ing  b lade to  the  opposi te  l i ve  parts,  i f the  1  m in  power frequency 
wi thstand  vol tage  for the smal lest gap  is  not l ower than  that speci fied  i n  6 . 2 . 5.  

NOTE  1  The  temporary reduction  of d ie l ectric streng th  i s  not  a  g eneral  probl em  of safety requ i remen ts ,  except 
du ring  th e  short  period  of operati on  of an  earth i ng  swi tch  having  a  manual  operatin g  mechan ism  on ly.  For th is  
reason ,  an d  because  n o  agei ng  i s  taken  i n to  cons ideration ,  the  reduced  d i e lectric s treng th  i s  acceptable.  An  
impu lse  vol tage  test  i s  not  requ i red  because  of the  very l ow probabi l i ty  of a  l i gh tn in g  or swi tch ing  impu lse  du rin g  
the  earth i ng  procedu re.  

NOTE  2  I f n ati ona l  safety regu lati ons  speci fy h igher wi thstand  va lues  for earth i ng  swi tches  wh ich  have  manual  
operati ng  mechan isms  on ly,  th i s  has  be  ag reed  u pon  between  user and  manufactu rer.  

NOTE 3 I f the min imum temporary clearance is  larger than  the clearances g iven  in  IEC 60071 -2,  no test is  requ ired.  

4.3  Rated  frequency (fr)  

Subclause  4 . 3  of I EC  60694  is  appl icable.  

4.4  Rated  normal  current and  temperature  rise  

Subclause 4. 4  of I EC 60694 is  appl icable.  Th is  subclause general ly appl ies on ly to  d isconnectors.  

NOTE  Considerati on  shou ld  be  g i ven  to  the  skin  effect  depend ing  on  the  shape,  construction  an d  materia l  of th e  
main  cu rren t  path  of a  d isconnector operated  wi th  60  Hz,  because  wi th  rectangu lar-shaped  conductors  deviations  
of more  than  5  %  compared  wi th  50  Hz  h ave  been  experienced .  
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4.5  Rated  short-time  withstand  current (Ik)  

Subclause  4 . 5  of I EC  60694  is  appl icable  wi th  the  fol lowing  add i tion :  

I f an  earth ing  swi tch  is  combined  wi th  a  d isconnector as  a  s i ng le  un i t,  the  rated  short-time 
wi thstand  curren t of the  earth ing  swi tch  shal l ,  un less  otherwise  speci fied ,  be  at l east equal  to  
that assigned  to  the  d isconnector.  

4.6  Rated  peak withstand  current (Ip)  

Subclause  4 . 6  of I EC  60694  is  appl icable  wi th  the  fol lowing  add i tion :  

I f an  earth ing  swi tch  is  combined  wi th  a  d isconnector as  a  s ing le  un i t,  the  rated  peak 
wi thstand  curren t of the  earth ing  swi tch  shal l ,  un less  otherwise  specified ,  be  at l east equal  to  
that assigned  to  the  d isconnector.  

4.7  Rated  duration  of short-ci rcu i t ( tk)  

Subclause  4 . 7  of I EC  60694  is  appl icable  wi th  the  fo l lowing  add i tion :  

I f an  earth ing  swi tch  i s  combined  wi th  a  d isconnector as  a  s ing le  u n i t,  the  rated  du ration  of the  
short-time wi thstand  curren t of the  earth ing  swi tch  shal l ,  u n less  otherwise  specified ,  be  at 
l east equal  to  that assigned  to  the  d isconnector.   

4.8  Rated  supply  voltage  of closing  and  open ing  devices  and  of auxi l iary  and  control  
ci rcu its  (Ua)  

Subclause  4 . 8  of I EC  60694  is  appl icable.  

4.9  Rated  supply  frequency  of closing  and  opening  devices  and  of auxi l iary  ci rcu its  

Subclause  4 . 9  of I EC  60694  is  appl icable.  

4.1 0  Rated  pressure  of compressed  gas  supply  for insu lation  and/or operation  

Subclause  4 . 1 0  of I EC  60694  is  appl icable.  

4.1 01  Rated  short-circu it making  current 

Earth ing  swi tches  to  wh ich  a  rated  short-circu i t making  curren t has  been  assigned  shal l  be  
capable  of making  at an y  appl ied  vol tage,  up  to  and  i nclud ing  that correspond ing  to  thei r rated  
vol tage,  an y curren t up  to  and  includ ing  thei r rated  short-circu i t  making  cu rren t.  

I f an  earth ing  swi tch  has  a  rated  short-circu i t making  current,  th is  shal l  be  equal  to  the  rated  
peak wi thstand  curren t.  

4.1 02  Rated  contact zone 

The manufacturer shal l  state  the  rated  values  of con tact zone  ( ind icated  by  xr,  yr and  zr) .  The  

values i n  tables  1  and  2  are  for reference on l y.  The  rated  values shal l  be  obtained  from  the  
manufacturer.  Th is  refers  a lso  to  a  to lerable  angu lar d isplacement of the  fixed  con tact.  

For proper function  of the  d isconnector or earth ing  swi tch ,  the  user shal l  ensure  that the  fixed  
con tact stays  wi th in  these l im i ts  by considering  the  service  cond i tions  when  speci fying  the  
substation  design  and  the  canti lever streng th  of i nsu lators  (see  8 . 1 02 . 3) .  
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Table  1  – Recommended  contact zones  for “fixed”  contacts   
supported  by  flexible  conductors  

Rated  vol tage (Ur)  
kV 

x  
mm  

y  

mm  

z1  
mm  

z2  
mm  

72 , 5  – 1 00  1 00  300  200  300  

1 23  – 1 45  1 00  350  200  300  

1 70  200  400  200  300  

245  200  500  250  450  

300  200  500  250  450  

362  200  500  300  450  

420  200  500  300  500  

550  200  600  400  500  

x  =  tota l  ampl i tude  of l on g i tu d i na l  movement  of the  supporti n g  conductor (temperatu re) .  

y  =  tota l  hori zon ta l  d eflection  (perpend icu lar to  supporti ng  conductor)  (wind ) .  

z  =  vertica l  d eflection  (temperatu re  and  ice ) .  

NOTE  z1  a re  va l ues  for short-span ,  z2  are  va lues  for l ong -span  of the  fl exib le  conductors  to  wh ich  th e  fi xed  con tacts  
are  moun ted .  

 

Table  2  – Recommended  contact zones  for “fixed”  contacts  supported  by  rig id  
conductors  

Rated  vol tage (U r  )  

kV 

x  
mm  

y  
mm  

z  
mm  

72 , 5  – 1 00  – 1 23  – 1 45  1 00  1 00  1 00  

1 70  – 245  – 300  – 362  – 420  1 50  1 50  1 50  

550  1 75  1 75  1 75  

800  200  200  200  

x  =  tota l  ampl i tude  of l ong i tu d i nal  movement  of the  supporti n g  conductor (temperatu re) .  

y  =  tota l  hori zon tal  d eflection  (perpend icu l ar to  supporti ng  conductor)  (wind ) .  

z  =  vertica l  d eflection  ( ice) .  

 

4.1 03  Rated  mechan ical  terminal  load  

The rated  mechan ical  term inal  l oad  shal l  be  stated  by the  manufacturer.  

D isconnectors  and  earth ing  swi tches shal l  be  able  to  close  and  open  wh i le  subjected  to  thei r 
rated  static mechan ical  terminal  l oads.  

The maximum  static mechan ical  terminal  l oad  to  wh ich  the  term inal  of a  d isconnector or 
earth ing  swi tch  is  a l lowed  to  be  subjected  under the  most d isadvantageous  cond i tions  is  the  
rated  static mechan ical  terminal  l oad  of th is  d isconnector.  

Recommended  rated  static mechan ical  terminal  l oads  are  g iven  i n  table  3  and  are  i n tended  to  
be  used  as  a  gu ide.  

The maximum  external  d ynamic mechan ical  l oad  to  wh ich  the  terminal  of a  d isconnector or 
earth ing  swi tch  i s  a l l owed  to  be  subjected  is  the  rated  d ynamic mechan ical  load  of th is  
d isconnector.  
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Disconnectors  and  earth ing  swi tches  shal l  be  able  to  wi thstand  thei r rated  d ynamic 
mechan ical  terminal  load  under short-ci rcu i t.  

The  rati ng  of the  d isconnector or earth ing  swi tch  for terminal  l oads  depends  not on l y  on  the  
design ,  bu t a lso  on  the  streng th  of the  insu lators  u sed .  

The requ i red  can ti l ever streng th  of an  insu lator shal l  be  calcu lated  taking  i n to  consideration  
the  heigh t of the  term inal  above the  top  of the  insu lator as  wel l  as  add i tional  forces  acting  on  
the  i nsu lator (see  3 . 7. 1 22  and  8 . 1 02 . 3) .  

Table  3  – Recommended  static  mechanical  terminal  loads  

Two- and  three-column  
d isconnectors  

Divided  support 
d i sconnectors  

Straight load  
Fa1  and  Fa2  

Cross-load  
Fb1  and  Fb2  

S traight l oad  
Fa1  and  Fa2  

Cross-load  
Fb1  and  Fb2   

I n  fi gure  7  I n  fi gure  8  

Rated  vol tage 
(Ur)  

kV 

Rated  normal  
current 

A 

N  N  N  N  

Vertical  
Force   

Fc  
a  

N  

52  – 72 , 5  800  – 1  250  400  1 30  800  200  500  

1 00-1 23-1 45  1  250  500  1 70  800  200  

1  250  600  200  1  000  300  
1 70  

2  000  800  250  1  250  400  

800  – 1  250  800  270  1  250  400  

1  000  

245  
2  000  1  000  330  1  600  500  

2  000  1  000  400  1  600  500  
1  250  

300  – 362  
3  1 50  1  500  500  1  800  600  

2  000  1  600  530  2  000  800  
420  

4  000  2  000  660  4  000  1  600  

1  500  

2  000  1  600  530  2  000  800  
550  

4  000  2  000  660  4  000  1  600  
1  500  

2  000  1  600  530  2  000  800  
800  

4  000  2  000  660  4  000  1  600  
1  500  

a  Fc  s imu lates  the  downward  forces  caused  by the  weig h t  of th e  connecting  conductors.  Wi th  flexi b le  conductors  the  
weig h t  i s  i ncluded  i n  the  l ong i tud in al  o r perpend icu lar forces.  

 

4.1 04 Rated  values  of the  bus-transfer current switch ing  capabi l i ty  of d isconnectors  

The rated  values  are  g iven  together wi th  al l  other detai ls  i n  annex B .  

Th is  subclause is  appl icable  to  d isconnectors  rated  52  kV and  above.  

4.1 05  Rated  values  of the  induced  current swi tch ing  capabi l i ty  of earth ing  switches  

The rated  values  are  g iven  together wi th  al l  other detai ls  i n  annex C.  

Th is  subclause is  appl icable  to  earth ing  swi tches rated  52  kV and  above.  

4.1 06  Rated  values  of mechanical  endurance  for d isconnectors  

A d isconnector shal l  be  able  to  perform  the  fol lowing  number of operations  taking  i n to  account 
the  programme of main tenance speci fied  by the  manufacturer:  
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Table  3a  – Classification  of d isconnectors  for mechanical  endurance 

Class  Type of d i sconnector 
Number of  

operating  cycles  

M0 Standard  d isconnector (normal  mechan ical  
endu rance)  

1  000  

M1  Disconnector i n tended  for use  wi th  a  ci rcu i t-
breaker of eq ual  class  (extended  mechan ical  
endu rance)  

2  000  

M2  Disconnector i n tended  for use  wi th  a  ci rcu i t-
breaker of eq ual  class  (extended  mechan ical  
endu rance)  

1 0  000  

 

4.1 07  Rated  values  of electrical  endurance for earth ing  switches  

Earth ing  swi tches  have  three  classes  of e lectrical  endurance:  

– earth ing  swi tches  wi th  no  making  capabi l i ty  =  class  E0 ;  

– earth ing  swi tches  wi th  short-ci rcu i t making  capabi l i ty  =  class  E1  ( these earth ing  
swi tches  have the  making  capabi l i ty  of two making  operations) ;  

– earth ing  switches with  a  short-circu it making  capabi l i ty of five making  operations =  class E2.  

5 Design  and  construction  

5.1  Requirements  for l iqu ids  in  d isconnectors  and  earth ing  switches  

Subclause  5 . 1  of I EC  60694  is  appl icable.  

5.2  Requirements  for gases  in  d isconnectors  and  earth ing  switches  

Subclause  5 . 2  of I EC  60694  is  appl icable.  

5.3  Earth ing  of d isconnectors  and  earth ing  switches  

Subclause  5 . 3  of I EC  60694  is  appl icable  wi th  the  fo l lowing  add i tion .  

Metal l ic  enclosures and  operating  mechan isms not moun ted  together wi th  and  not e lectrical l y  
connected  to  the  metal l ic  frame of the  d isconnector or earth ing  swi tch ,  shal l  be  provided  wi th  
an  earth ing  term inal  marked  wi th  the  protective  earth  symbol .  

5.4  Auxi l iary  and  control  equ ipment 

Subclause  5 . 4  of I EC  60694  is  appl icable  wi th  reference to  5 . 1 04  of th is  standard .  

5.5  Dependent power operation  

Subclause  5 . 5  of I EC  60694  is  appl icable  wi th  the  fol lowing  add i tions.  

Th is  requ irement appl ies  a lso  to  d isconnectors  and  earth ing  swi tches wi th  dependen t power 
operation  having  a  rated  swi tch ing  and /or making  curren t.  

D isconnectors  and  earth ing  swi tches having  a  pneumatic or h ydrau l ic operating  device  shal l  
be  capable  of closing  and  open ing  when  the  suppl y pressure  is  between  85  %  and  1 1 0  %  of 
the  rated  value.  For operation  of re leases  see  5 . 8 .  
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5.6  Stored  energy  operation   

Subclause  5 . 6  of I EC  60694  is  appl icable.  

5.7  Independent manual  operation  

Subclause  5 . 7  of I EC  60694  is  appl icable.  

5.8  Operation  of releases  

Subclause  5 . 8  of I EC  60694  is  appl icable.  

5.9  Low- and  h igh-pressure  in terlocking  and  monitoring  devices  

Subclause  5 . 9  of I EC  60694  is  appl icable.  

5.1 0  Nameplates  

Subclause  5 . 1 0  of I EC  60694  is  appl icable  wi th  the  fol lowing  add i tions:  

– the  nameplates  of d isconnectors  and  earth ing  swi tches  (and  thei r operating  devices)  
shal l  be  marked  in  accordance wi th  table  4 ;  

– the  nameplate  shal l  be  vi sible  i n  the  posi tion  of normal  service  and  i nstal lation .  
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Table  4  – Nameplate  information  

 Abbreviation  Uni t Disconnector Earth ing  

swi tch  
b
 

Operating  
device  

Manufactu rer   x  x  x  

Desig nation  of type    x  x  x  

Seria l  number   x  x  x  

Year of manu factu re    x  x  x  

Rated  vol tage  Ur  kV x  x   

Rated  l i g h tn in g  impu lse  
wi thstand  vol tage   

Up  kV x  x   

Rated  swi tch in g  impu lse  
wi thstand  vol tage  for rated  
vo l tages  300  kV and  above  

 
Us  

 
kV 

 
x  

 
x  

 

Rated  normal  cu rren t  Ir  A  x    

Rated  short-time  wi thstand  
cu rren t  

Ik  kA x  x   

Rated  du rati on  of short-ci rcu i t  tk  s  (x)
a
  (x)

a
  

Rated  fi l l i n g  pressu re  for 
i n su lati on  and /or operation  

Pre  MPa  x  x  x  

Rated  supply vo l tage  of au xi l i a ry 
ci rcu i ts  

Ua  V   x  

Rated  static mechan ical  term inal  
l oad  

F N  (x)  (x)   

Mechan ica l  en du rance  class  of 
d isconnectors  

Mr   (x)  
c
   

E lectrical  endu rance  class  of 
earth in g  swi tches  

Er    (x)  
c
  

Mass  ( i nclud i ng  l i qu i d )   m  kg  (x)  (x)  (x)  

NOTE  1  The  markin g  of va lues  i n d icated  by x  i s  mandatory.  

NOTE  2  The  markin g  of va lues  i n d icated  by (x)  i s  opti onal .  

NOTE  3  The  word  “ rated ”  does  not  need  to  appear on  th e  nameplate.  

a   
Mandatory i f t  d i fferen t  from  1  s .  

b   
An  earth in g  swi tch  combined  wi th  a  d isconnector as  a  s ing l e  u n i t  d oes  not  requ i re  a  separate  nameplate  u n less  
i t  h as  a  short-ci rcu i t  rati ng  d i fferen t  from  the  d isconnector.  

c  
The  class  marking  i s  mandatory i f d i fferen t  from  M0  or E0.  I t  may be  i nclu ded  i n to  th e  type  designation  to  avoid  
add i ti onal  space  requ i rement.   

 

5.1 1  Interlocking  devices  

Subclause  5 . 1 1  of I EC  60694  is  appl icable.  

5.1 2  Position  ind ication  

Subclause  5 . 1 2  of I EC  60694  is  appl icable  (see  a lso  5 . 1 04) .  

Full document details: AS 62271.102-2005 (2016)

http://www.avadocuments.com/doc/as-62271-102-2005-2016
http://www.avadocuments.com/doc/as-62271-102-2005-2016


 

© Standards  Austra l ia   www. standards. com. au  

1 6

5.1 3  Degree of protection  by  enclosures  

Subclause 5 . 1 3  of I EC  60694  is  appl icable  wi th  the  fol lowing  add i tion  for the  cubicles  of 
secondary equ ipment.  

The degree  of protection  provided  by cubicles  for ou tdoor i nstal lation  shal l  be  a  m in imum  of 
I P3XDW.  

For i n door i nstal lations  the  degree of protection  shal l  be  not l ess  than  I P2X.  

I n  add i tion ,  general l y  no  protection  of persons against i nadverten t con tact wi th  hazardous  
parts  i s  requ i red  after the  enclosure  has  been  opened  (see clause  1 1  of I EC  60694) .  

5.1 4  Creepage  d istances  

Subclause  5 . 1 4  of I EC  60694  is  appl icable  wi th  the  fol lowing  add i tion :  

Al though  the  creepage d i stance may correspond  to  5 . 1 4  of I EC  60694,  wi th  paral le l  i nsu lation  
the  d istance  between  the  two  paral le l  i nsu lators  has  to  be  taken  in to  consideration .  

5.1 5  Gas  and  vacuum tightness  

Subclause  5 . 1 5  of I EC  60694  is  appl icable.  

5.1 6  Liqu id  tigh tness  

Subclause  5 . 1 6  of I EC  60694  is  appl icable.  

5.1 7  Flammabi l i ty 

Subclause  5 . 1 7  of I EC  60694  is  appl icable.  

5.1 8  Electromagnetic  compatibi l i ty  (EMC)  

Subclause  5 . 1 8  of I EC  60694  is  appl icable.  

5.1 01  Special  requ irements  for earth ing  switches  

Flexib le  copper connections  between  movable  parts  of an  earth ing  swi tch  and  i ts  frame shal l  
have  a  cross-section  of at l east 50  mm².  

Th is  m in imum  value  of the  cross-sectional  area  of copper connections  is  g i ven  to  ensure  
mechan ical  streng th  and  resistance  to  corrosion .  

Where the flexible connection  is  used  to  carry the short-circu it current,  i t shal l  be designed  
accord ing ly.  I f another material  is  used ,  a  su itable equ ivalent of cross-section  shal l  be provided .  

5.1 02  Requ irements  in  respect of the  isolating  d istance  of d isconnectors  

For reasons of safety,  d isconnectors  shal l  be  designed  i n  such  a  way  that no  dangerous 
l eakage  curren ts  can  pass from  the  terminals  of one  s ide  to  any of the  terminals  of the  other 
s ide  of the  d isconnector.  

Th is  safety requ irement is met when  any leakage current is  led  away to  earth  by a  rel iable earth  
connection  or when  the insu lation  involved  is  effectively protected  against pol lu tion  in  service.  

NOTE  I t  i s  usual  that  the  i so lating  gap  of a  d isconnector i s  longer th an  the  phase-to-g round  i nsu lati ng  d istance  
s ince  I EC  60694  speci fi es  h ig her wi thstand  test  l evels  across  the  i so lating  d istance  than  for the  phase-to-g round  
i nsu lati on .   
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Where  a  l on g  creepage  d istance  i s  requ i red ,  the  phase-to-g round  i nsu lation  d istance  shou l d  become  lon ger than  
the  i so latin g  gap.  For such  cases,  to  main tain  l ow probab i l i ty  of d isruptive  d ischarge  across  the  i solating  gap,  the  
use  of protective  d evices  such  as  su rge  arresters  or rod  gaps  may be  necessary.  

5.1 03  Mechanical  strength  

Disconnectors  and  earth ing  swi tches  having  a  rated  static  mechan ical  terminal  load  when  
i nstal led  accord ing  to  the  manufacturer's  i nstructions  shal l  be  able  to  wi thstand  thei r rated  
static and  d ynamic mechan ical  terminal  l oad  wi thout impairi ng  their re l i abi l i ty  or curren t-
carrying  capaci ty.  

5.1 04 Operation  of d isconnectors  and  earth ing  switches  – Position  of the  movable  
contact system  and  i ts  ind icating  and  signal l ing  devices  

5. 1 04.1  Securing  of position  

Disconnectors  and  earth ing  swi tches,  i nclud ing  thei r operating  mechan isms,  shal l  be  
designed  in  such  a  way that they cannot come ou t of their open  or closed  posi tion  by g ravi ty,  
wind  pressure,  vibrations,  reasonable  shocks  or accidental  touch ing  of the  connecting  rods  of 
thei r operating  system.  

Disconnectors  and  earth ing  swi tches  shal l  perm i t temporary mechan ical  l ocking  in  both  the  
open  and  closed  posi tion  for safety pu rposes ( for example  main tenance) .  

NOTE  Th is  l ast  requ i rement  need  n ot  be  met i n  the  case  of d isconnectors  or earth i ng  swi tches  that  are  operated  
by means  of a  h ook-stick.  

5.1 04.2  Additional  requirements  for power-operated  mechanisms 

Power operated  mechan isms shal l  a lso  provide  a  manual  operating  faci l i ty.  Connecting  a  
hand-operating  device  (for i nstance a  hand  crank)  to  the  power-operated  mechan ism  shal l  
ensure  safe  i n terruption  of the  con trol  energy to  the  power-operated  mechan ism.  

5.1 04.3  Ind ication  and  signal l ing  of position  

I n d ication  and  signal l i ng  of the  closed  and  open  posi tion  shal l  n ot take place un less  the  
movable  con tacts  have  reached  their closed  or open  posi tion ,  respectivel y,  and  the  fi rst 
paragraph  of 5 . 1 04 . 1  i s  fu l fi l led .  

NOTE  For th e  defi n i tion  of “cl osed ”  an d  “open ”  see  3 . 6 . 1 1 0  and  3 . 6 . 1 1 1 .   

5.1 04.3. 1  Ind ication  of position  

I t shal l  be  possible  to  know the  operating  posi tion  of the  d isconnector or earth ing  swi tch .  For 
the  open  posi tion  th is  requ i remen t i s  met i f one  of the  fol lowing  cond i tions  i s  fu l fi l led :  

– the  isolating  d istance or gap  is  vis ib le;  

– the  posi tion  of each  movable  con tact ensuring  the  isolating  d istance  or gap  is  i n d icated  
by a  rel iable  visual  posi tion  ind icating  device.  

NOTE  I n  some  coun tries  th e  des ign  of the  d isconnector i s  such  that  the  i solatin g  d istance  i s  vis ib le .  

The kinematic chain  between  the  movable  contacts  and  the  posi tion  ind icating  device  shal l  be  
designed  wi th  sufficien t mechan ical  streng th  to  meet the  requ irements  of the  speci fied  tests  
(annex A) .  The  posi tion  i nd icating  kinematic chain  shal l  be  a  con tinuous  mechan ical  
connection  to  ensure  a  posi ti vel y  d riven  operation .  The posi tion  i nd icating  device  may be  
marked  d i rectl y  on  a  mechan ical  part of the  power kinematic chain  by su i table  means.  The 
strain -l im i ting  device,  i f an y,  shal l  not be  part of the  posi tion  i nd icating  kinematic chain .  

Where a l l  po les  of a  d isconnector or earth ing  swi tch  are  mechan ical l y  coupled  so  as  to  be  
operable  as  a  s ing le  un i t,  i t  i s  permissib le  to  use  a  common  posi tion  in d icating  device.  
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5.1 04.3.2  Electrical  position  s ignal l ing  by  auxi l iary  contacts  

A common  s ignal  for a l l  poles  of a  d isconnector or earth ing  swi tch  shal l  be  g i ven  on l y  i f al l  
poles  of the  d isconnector or earth ing  swi tch  have  a  posi tion  i n  accordance wi th  5 . 1 04 . 3 .  

Where a l l  po les  of a  d isconnector or earth ing  swi tch  are  mechan ical l y  coupled  so  as  to  be  
operable  as  a  s ing le  un i t,  i t  i s  permissib le  to  use  a  common  posi tion  in d icating  device.  

5.1 05  Maximum  force  required  for manual  operation  

The values  g iven  below a lso  appl y to  main tenance  hand  operation  of normal l y  motor-operated  
d isconnectors  and  earth ing  swi tches.  

NOTE  These  va l ues  i nclu de  i ce-breaking ,  i f appl icable.  

The operating  heigh t above servicing  l evel  shou ld  be  agreed  between  manufacturer and  user.  

5.1 05.1  Operation  requiring  more  than  one  revolution  

The force needed  to  operate  a  d isconnector or earth ing  swi tch  requ iring  more than  one  
revolu tion  (hand  crank for example)  shal l  not be  h igher than  60  N  wi th  a  possible  peak of 
1 20  N  during  a  maximum of 1 0  %  of the  total  requ i red  revolu tions.  

5.1 05.2  Operation  requiring  up  to  one revolu tion  

The force  needed  to  operate  a  d isconnector or earth ing  swi tch  requ i ring  up  to  one  revolu tion  
(swing  l ever for example)  shou ld  not exceed  250  N  (refer to  5 . 6 . 3  of I EC  60694) .  A peak value  
of 450  N  i s  accepted  during  a  rotation  of 1 5°  maximum.  

5.1 06  Dimensional  tolerances  

For the  moun ting  d imensions  and  the  d imensions  of h i gh-vol tage connections  as  wel l  as  the  
earth ing  connections  of d isconnectors  and  earth ing  swi tches,  the  to lerances  g iven  i n  I SO  
2768-1  shal l  appl y for l i near and  angu lar d imensions.  

6 Type tests  

Clause  6  of I EC  60694  is  appl icable  wi th  the  fol lowing  add i tions:  

6.1  General  

Subclause  6 . 1  of I EC  60694  is  appl icable.  

6.1 . 1  Grouping  of tests  

Subclause 6 . 1 . 1  of I EC  60694  is  appl icable  wi th  the  fo l lowing  add i tions  to  the  mandatory type  
tests  g i ven  i n  I EC  60694:  

Mandatory type  tests:  

– tests  to  prove satisfactory operation  and  mechan ical  endurance (6 . 1 02)  (M ) ;  

Optional  type  tests:  

– tests  to  prove  the  short-circu i t making  performance of earth ing  swi tches  (6 . 1 01 ) ;  

– tests  to  prove  satisfactory operation  under severe  ice  cond i tions  (6 . 1 03) ;  

– tests  to  prove  satisfactory operation  at temperature  l im i ts  (6 . 1 04) ;  

– tests  to  veri fy  the  proper function  of posi tion  i nd icating  devices (6 . 1 05  and  annex A) ;  
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– tests  to  prove the  bus-transfer current swi tch ing  capabi l i ty  of d isconnectors  (6 . 1 06  and  
annex B) ;  

– tests  to  prove  the  induced  curren t-swi tch ing  capabi l i ty  of earth ing  swi tches  (6 . 1 07  and  
annex C) ;  

– tests  to  prove  the  bus-charg ing  curren t swi tch ing  abi l i ty  of d isconnectors  used  in  metal  
enclosed  swi tchgear (6 . 1 08  and  annex F) .  

For the  mandatory tests,  not more  than  four samples  shal l  be  used ;  for optional  tests,  
add i tional  test samples  are  accepted .  

6.1 .2  Information  for identification  of specimens  

Subclause  6 . 1 . 2  of I EC  60694  is  appl icable.  

6.1 .3  Information  to  be  included  in  type-test  reports  

Refer to  6 . 1 . 3  of I EC  60694  wi th  the  fol lowing  add i tion  (where  appl icable) :  

The  fol lowing  detai ls  concern ing  insu lators  used  during  the  type tests  are  of particu lar 
importance and  shal l  be  g i ven  i n  the  relevan t test reports:  

– rated  can ti lever streng th ;  

– rated  torsional  streng th  of support i nsu lators  (and  operating  insu lators,  where  
appl icable) ;  

– heigh t and  number of e lements;  

– creepage  length  and  shed-profi l e .  

I n  the  case of d ie lectric  tests,  in formation  shal l  be  included  regard ing  the  smal lest gap  at 
wh ich  the  i nd icating  or s i gnal l in g  device  can  s ignal  the  posi tion  OPEN .  The  m in imum  size  of 
the  gap  and  the  heigh t above  ground  used  for the  test shal l  be  stated  (see 6 . 2 . 3) .  Also  the  
d istance  of the  l owest part of i nsu lation  to  g round  shal l  be  g i ven .  

I n  the  case  of short-ci rcu i t tests,  the  fol lowing  in formation  shal l  be  i ncluded :  

– detai ls  of the  mechan ical  and  e lectrical  connection  of the  tested  swi tchgear to  the  other 
parts  of the  test ci rcu i t i nclud ing  the  static terminal  load  and  the  d imensions  of the  
conductor;  

– i n formation  on  the  moun ting  arrangemen ts  used ;  

– detai ls  of the  mounting  of the  fixed  con tact to  the  upper conductor wi th  d i vided  support 
d isconnectors;  

– arrangement of the  operating  mechan ism  of d isconnector or earth ing  swi tch  having  one  
mechan ism  for th ree phases;  

– the  contact resistance  before  and  after the  short-ci rcu i t  test;  

– where  access  is  possib le ,  the  contact force before  and  after tests.  

6.2  Dielectric  tests  

Subclause  6 . 2  of I EC  60694  is  appl icable.  

6.2.1  Ambient ai r condi tions  during  tests  

Subclause  6 . 2 . 1  of I EC  60694  is  appl icable.  

6.2.2  Wet test procedure 

Subclause  6 . 2 . 2  of I EC  60694  is  appl icable.  
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6.2.3  Cond itions  of d isconnectors  and  earth ing  switches  during  d ielectric  tests  

Subclause  6 . 2 . 3  of  I EC  60694  is  appl icable  wi th  the  fo l lowing  add i tion :  

D ie lectric tests  on  d isconnectors  or earth ing  swi tches when  i n  the  OPEN  posi tion  shal l  be  
carried  ou t wi th  the  m in imum  isolating  d istance  for the  d isconnector or gap  for the  earth ing  
swi tch  at wh ich  the  i nd icating  or si gnal l i ng  device  can  signal  the  posi tion  OPEN  or the  
m in imum  isolati ng  d istance  compatib le  wi th  the  l ocking  arrangements  specified  i n  5 . 1 04 ,  
wh ichever i s  the  smal lest.  

Th is  requ i rement does  not appl y to  i n dependen t operated  i ndoor d isconnectors  and  earth ing  
swi tches.  

6.2.4  Criteria  to  pass  the test 

Subclause  6 . 2 . 4  of I EC  60694  is  appl icable  wi th  the  fo l lowing  add i tion .  

The  d isconnector or earth ing  swi tch  shal l  be  considered  to  have passed  the  impu lse  tests  i f 
the  fol lowing  cond i tions  are  fu l fi l l ed :  

a)  the  number of d isruptive  d ischarges  shal l  not exceed  two  for each  series  of 1 5  
impu lses;  

b)  no  d isruptive  d ischarges on  non-self-restoring  insu lation  shal l  occur.  

 Th is  i s  veri fied  by at l east fi ve  impu lses wi thout d isruptive  d ischarge  fol lowing  that 
impu lse  ou t of the  series  of 1 5  impu lses,  wh ich  caused  the  last d isruptive  d ischarge.  I f 
th is  impu lse  is  one  of the  last fi ve  ou t of the  series  of 1 5  impu lses,  add i tional  impu lses  
shal l  be  appl ied .  

I f d isruptive  d ischarges  occur and ,  for any reason ,  evidence cannot be  g iven  during  testing  
that the  d isruptive  d ischarges were  on  sel f-restoring  i nsu lation ,  after the  completion  of the  
d ie lectric tests  the  d isconnector or earth ing  swi tch  shal l  be  d ismantled  and  inspected .  
I f punctures  of non -sel f-restoring  i nsu lation  are  observed ,  the  d isconnector or earth ing  swi tch  
shal l  be  considered  to  have fai led  the  test.  

NOTE  1  I f the  atmospheric correction  factor Kt  i s  l ess  than  1 , 00  bu t  g reater th an  0 , 95,  i t  i s  perm issib le  to  fo l low 

the  cri teri a  stated  i n  6 . 2 . 4  of I EC  60694  i f the  correction  factor i s  not  app l ied  d u ri ng  the  tests.  Then ,  i f one  or two  
d isruptive  d ischarges  ou t  of 1 5  impu lses  occur i n  th e  external  i n su lati on ,  th e  particu l ar test  seri es  showing  
flashover(s)  i s  repeated  wi th  the  appropriate  correction  factor so  that  no  external  d isrupti ve  d ischarge  occurs.  

NOTE  2  For G IS  d isconnectors  or earth in g  swi tches  tested  wi th  test  bush ings  wh ich  are  not  part  of the  d is-
connector o r earth i ng  swi tch ,  fl ashover across  the  test  bush in gs  shou ld  be  d is regarded  and  shou ld  not  be  coun ted .  

NOTE  3  The  determ ination  o f the  l ocati on  of the  observed  d isruptive  d ischarges  shou ld  be  carri ed  ou t  by th e  
l aboratory us in g  su fficien t  d etection  means,  for example,  photographs,  vid eo  record in gs,  i n terna l  i nspection ,  etc.  

Where appl icable,  the  requ iremen ts  of I EC  60298  and  I EC  6051 7  shal l  be  considered .  

6.2.5  Appl ication  of the  test voltage  and  test conditions  

Subclause  6 . 2 . 5  of I EC  60694  is  appl icable  wi th  the  fo l lowing  add i tion .  

D isconnectors  having  an  isolati ng  d istance  i n  paral le l  to  the  base of the  d isconnector and  
having  in tegrated  earth ing  swi tches,  shal l  be  tested  in  the  most unfavourable  posi tion  of the  
earth ing  b lade wi th  the  power frequency test vol tage  g iven  i n  table  5  (see  4 . 2) .  

These tests  are  not requ i red  for d isconnectors  that can  on l y  be  operated  wi th  both  term inals  
de-energ ized .  
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