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PREFACE 

This  Standard was  prepared by the  Standards  Australia Committee  EL-008,  Power Transformers 

to  supersede AS  23 26.2—1 991 .  On-load tap-changers,  Part 2:  Application  guide  on publication .  

The obj ective  of this  Standard is  to  provide  assistance  for designers  and users  in the  selection of 

tap-changers  and to  provide information about the different types of tap-changers.  

This  Standard has been reproduced from IEC 6021 4-2,  Ed.  1 .0  (2004),  Tap-changers—Part 2:  

Application  guide .  An explanatory Note has  been added to  Clause  6.2.1 5 .  This  Note  is  identified 

by shading (example).  

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 6021 4-2’  should read ‘AS  6021 4.2’ .  

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

The recommendations  i n  th is  appl ication  gu ide  represent advice  to  the  tap-changer 
manufacturer and  purchaser.   

I t  i s  stressed  that the  responsibi l i ty  for the  correct appl ication  of the  fu l l y  assembled  tap-
changers  i n  connection  wi th  the  transformer l ies  wi th  the  manufacturer of the  transformer.  
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STANDARDS AUSTRALIA 

 

Austral ian  Standard  

Tap-changers  
Part 2:  Appl ication  guide 

 

Any table,  fig ure  or text of the  in ternational  standard  that is  struck through  is  not part of th is  
standard .  Any Austral ian /New Zealand  table,  fi gure  or text that i s  added  is  part of th is  
standard  and  is  i den ti fied  by shad ing .  

1  Scope 

Th is  part of I EC  6021 4  is  i n tended  to  assist  i n  the  selection  of tap-changers  designed  in  
accordance wi th  I EC  6021 4-1  for use  i n  con junction  wi th  the  tapped  wind ings  of transformers  
or reactors.  I t  i s  a lso  i n tended  to  assist  i n  u nderstand ing  the  various  types  of tap-changers  
and  thei r associated  equ ipment avai lable .  The  appl ication  gu ide  covers  on -load  tap-changers  
(resistor and  reactor types)  and  off-ci rcu i t tap-changers.  

2 Normative references  

The fol lowing  referenced  documents  are  i n d 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  60076-1 : 1 993,  Power transformers – Part 1 :  General   

Amendment 1 (1 999) 1  

AS  60076. 1 ,  Power transformers,  Part 1 :  General  

I EC  60076-3: 2000,  Power transformers – Part 3:  Insulation levels,  dielectric tests and external 
clearances in  air 

I EC  60076-5: 2000,  Power transformers – Part 5:  Ability to withstand short circuit  

I EC  60076-1 1 : 2004 ,  Power transformers – Part 1 1 :  Dry-type transformers  

AS  60076. 1 1 ,  Power transformers,  Part 1 1 :  Dry-type transformers  

I EC  6021 4-1 : 2003,  Tap-changers – Part 1 :  Performance requirements and test methods  

AS  6021 4. 1 ,  Tap-changers,  Part 1 :  Performance requirements and test methods  

I EC  60296: 2003 ,  Fluids for electrotechnical applications – Unused mineral insulating oils for 
transformers and switchgear 

I EC  60354: 1 991 ,  Loading guide  for oil-immersed power transformers  

AS  2374 . 7 ,  Power transformers ,  Part  7 :  Loading guide for oil-immersed power transformers  

                                                      
1  There  exists  a  consol id ated  ed i tion  2 . 1  (2000)  that  i ncludes  ed i tion  2 . 0  and  i ts  amendmen t.  
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I EC  60599: 1 999 ,  Mineral oil-impregnated electrical equipment in  service – Guide to the  
interpretation  of dissolved and free gases analysis   

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms and  defin i tions  g iven  i n  I EC  6021 4-1  appl y.  

4 Symbols  and  abbreviations  

DGA Dissolved  gas  anal ysis   

HVDC H igh-vol tage d i rect current  

PST Phase-sh i fti ng  transformer  

5 Types of tap-changer 

5.1  General  

Tap-changers  are  devices  that wi l l  vary the  turns  ratio  of a  transformer and  hence  regu late  
the  vol tages  of that transformer.  Tap-changers  that can  perform  th is  operation  can  broad l y be  
d ivided  in to  two fundamental  types  as  fol lows:  

– on-load  tap-changers;  

– off-ci rcu i t tap-changers.  

5.2  On-load  tap-changers  

5.2.1  General  

The on-load  tap-changer i s  designed  to  change  tap  posi tion  and  hence  vary the  turns  ratio  of 
the  transformer wh i lst i t  i s  both  energ ized  and  on  load .  I t  performs th is  function  wi thou t an y  
i n terruption  of the  suppl y.  Th is  i s  ach ieved  wi th  mechan ical l y  operated  devices  that wi l l  select 
the  various  tap  posi tions  and  swi tch  the  load  currents  and  step  vol tages.  

On-load  tap-chang ing  can  be  employed  by us ing  various  swi tch ing  principles.  

The two most common  swi tch ing  principles  are:  

– h igh-speed  transi tion  resistor type  swi tch ing ;  and  

– transi tion  reactor (preven tive  au totransformer)  type swi tch ing .  

5.2.2  Resistor-type on-load  tap-changers  

5.2.2 .1  General  

Resistor-type  on-load  tap-changers  can  be  d ivided  i n to  two  d istinctive  types:  

– external  ou t-of-tank tap-changers  (a i r envi ronment) ,  as  described  i n  5 . 2 . 2 . 2 ;  

– i n -tank tap-changers  ( l iq u id  envi ronmen t) ,  as  described  i n  5 . 2 . 2 . 3.  

The  operating  sequences of the  d i fferent resistor type tap-changers  are  shown  i n  
I EC  6021 4-1 ,  Table  A. 1 .  
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5.2.2 .2  External  resistor-type  on-load  tap-changers  

5.2.2 .2 .1  General  

These tap-changers  are  sel f-con tained  i n  thei r own  tanks (except d ry-type tap-changers)  and  
mounted  on  the  s i de  or end  of the  transformer.  Four types  of tap-changer arrangements  are  
considered ,  a l l  employing  the  h igh-speed  transi tion  resistor swi tch ing  principle.  

5.2.2 .2.2  External  separate  selector and  d iverter compartments  

Th is  type  of tap-changer has  two  separate  compartments,  one  for the  pre-selection  of the  
transformer taps  cal led  the  tap  selector compartment and  the  other for the  on-load  swi tch ing  
cal led  the  d iverter swi tch  compartment.  The two  compartments  have separate  l iq u id  chambers  
and  both  are  i solated  from  the  l i qu id  in  the  main  transformer tank,  a l though  the  tap  selector 
compartment and  the  main  tank may share  the  same conservator.  The taps  from  the  
transformer are  taken  to  the  selector contacts  th rough  a  l i qu id -tigh t barrier board .  The tap  
selector compartment con tains  clean  l i qu id  enabl i ng  i t to  wi thstand  the  requ ired  h igher 
vol tages across the  con tacts.  The  d iverter swi tch  compartment iso lates  the  carbon ized  l i qu id  
and  gases.  As  can  be  seen  from  Figure  1 ,  the  tap-changer bol ts  on  the  side  or end  of the  
transformer.  Th is  arrangement i s  general l y  used  for the  l arger MVA transformers.   
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IEC   1390/04  

Key 

1  Transformer wi nd i ngs  3  Liqu id  and  g as  t i gh t  barrier 5  Dri ve  mechan ism  

2  Tap  leads  4  D iverter swi tch  compartmen t 6  Tap  selector compartmen t 

Figure 1  – External  separate  selector and  d iverter compartments  
(for mounting  on  the  end  or side  of the  transformer)  

The swi tch ing  can  be  by arc extinction  i n  the  l i qu id  or by vacuum  i n terrupters/power 
e lectron ics.  

5.2.2.2 .3  External  mounted  separate  selector and  d iverter in  s ing le  compartment 

Th is  type of tap-changer uses  separate  selector and  d iverter contact systems in  a  sim i lar way 
to  the  double  compartment arrangement i n  5 . 2 . 2 . 2 . 2  bu t combines  them  i n  a  s ing le  
compartment.   

The  swi tch ing  can  be  by arc extinction  i n  the  l i qu id  or by vacuum  i n terrupters/power 
e lectron ics.  
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5.2.2.2.4  External  mounted  selector switch  tap-changers  

Selector swi tch  tap-changers  are  con tained  in  a  si ng le  compartment,  normal l y  bol ted  on  the  
si de  or the  end  of the  transformer (see  F igu re  2) .  Again ,  the  transformer taps  are  taken  to  the  
tap-changer con tacts  th rough  a  l i qu id -ti gh t barrier board .  The selection  and  swi tch ing  are  
carried  ou t us ing  common  con tacts  i n  the  same l i qu id  and  chamber.  These tap-changers  tend  
to  be  used  on  the  smal ler MVA and  vol tage  class  transformers.  
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IEC   1391/04  

Key 

1  Transformer wi nd i ngs  3  Liqu id  and  g as  t i gh t  barrier 5  Dri ve  mechan ism  

2  Tap  leads  4  Selector swi tch  compartment   

Figure 2  – External  mounted  selector switch  tap-changer 
(for mounting  on  the  end  or side  of the  transformer)  

5.2.2 .2 .5  External  mounted  in -tank with  separate  barrier board  

By using  an  in -tank tap-changer i n  a  separate  pocket wi th  a  l iq u id -ti gh t barrier board  between  
the  tap-changer and  the  transformer,  i t  effectively  becomes a  separate  bol t-on  type  of tap-
changer.  The l iqu id  from  the  selector is  tota l l y  iso lated  from  the  transformer al though  the  
selector compartment and  the  main  tank may share  the  same conservator.  

F igu re  3  shows how th is  arrangement works  and  g ives  a l l  the  advan tages  of the  separate  tank 
tap-changer for the  h igher vol tage  classes.  
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