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©  Current  transformer. 

©  A  current  transformer  comprises  a  variable  ca- 
pacitor  (CO)  connected  in  series  with  the  burden  (r3 
+  jx3)  coupled  across  the  secondary  winding.  The 
capacitance  (CO)  of  the  capacitor  is  adjusted  such 
that  the  capacitive  reactance  (1/jw'CO)  cancels  the 
combined  inductive  reactance  (j(x2  +  x3))  of  the 

secondary  side  leakage  impendance  (r2  +  jx2)  and 
of  the  externally  connected  burden  (r3  +  jx3).  Thus 
the  burden  of  the  transformer  is  effectively  reduced 
by  an  amount  equal  to  the  elimination  of  the  reac- 
tance  portion  thereof.  Hence  the  dimension  of  the 
core  of  the  transformer  can  be  reduced. 
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BACKGROUND  OF  THE  INVENTION 

This  invention  relates  to  current  transformers, 
and  more  particularly  to  current  transformers  to 
which  a  burden  is  connected  and  which  are  in- 
stalled  in  a  power  station  or  a  substation  for  the 
measurement  and  protection  purposes. 

Generally,  current  transformers  comprise  a  pri- 
mary  winding  which  forms  part  of  the  main  circuit 
carrying  the  current  to  be  measured,  and  a  secon- 
dary  winding  which  is  magnetically  coupled  to  the 
primary  winding  and  across  which  a  measurement 
instrument,  etc.,  is  coupled.  Fig.  1  is  an  equivalent 
circuit  diagram  showing  the  organization  of  a  con- 
ventional  current  transformer  which  is  shown,  for 
example,  in  K.Kamita,  "Substation",  The  Newest 
Advanced  Experiment  Lectures,  Vol.  13,  3rd  ed., 
April  30,  1977,  Denki  Shoin.  In  Fig.  1,  r1  represents 
the  resistance  portion  of  the  primary  side  leakage 
impedance;  x1,  the  reactance  portion  of  the  pri- 
mary  side  leakage  impedance;  r2,  the  resistance 
portion  (converted  to  the  primary  side  equivalent) 
of  the  secondary  side  leakage  impedance;  x2,  the 
reactance  portion  (converted  to  the  primary  side 
equivalent)  of  the  secondary  side  leakage  imped- 
ance;  r3,  the  resitance  portion  (converted  to  the 
primary  side  equivalent)  of  the  externally  connect- 
ed  burden;  x3,  the  reactance  portion  (converted  to 
the  primary  side  equivalent)  of  the  externally  con- 
nected  burden;  yO,  the  exciting  admittance;  M,  the 
primary  current;  i2,  the  secondary  current;  and  i3, 
the  exciting  current.  Thus,  the  current  transformer 
continuously  supplies  an  apparent  power  equal  to: 

i2  x  i2  x  (r2  +  r3  +  j  x2  +  j  x3), 

wherein  i2  is  proportional  to  the  primary  current  i1  . 
The  conventional  transformer  having  an  exter- 

nally  connected  burden,  however,  has  the  following 
disadvantages.  When  the  primary  current  i1  and 
hence  the  secondary  current  i2  proportional  thereto 
is  large,  or  when  the  secondary  side  leakgae  im- 
pedance,  r2  +  j  x2,  or  the  externally  connected 
burden,  r3  +  j  x3,  is  large,  the  dimension  of  the 
core  of  the  transformer  should  be  large  enough  to 
avoid  the  saturation  thereof.  Thus  there  arises  the 
problem  that  the  size  of  the  transformer  becomes 
large  and  the  cost  thereof  becomes  high. 

SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  this  invention  to 
provide  a  current  transformer  which,  without  in- 
creasing  the  dimension  of  the  transformer,  is  ca- 
pable  of  coping  with  a  large  secondary  current,  or 
a  large  secondary  side  leakage  impedance  or  a 
large  externally  connected  burden. 

The  above  object  is  accomplished  in  accor- 

dance  with  the  principle  of  this  invention  by  a 
current  transformer  wherein  a  capacitor  is  con- 
nected  in  series  with  the  burden  coupled  across 
the  secondary  winding,  the  capacitance  of  the  ca- 

5  pacitor  being  adjusted  to  be  serially  resonated  with 
the  reactance  portion  of  the  secondary  side  imped- 
ance  of  the  current  transformer  and  the  reactance 
portion  of  the  burden.  Thus,  the  burden  to  the 
transformer  is  effectively  reduced. 

w 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  novel  features  which  are  believed  to  be 
characteristic  of  this  invention  are  set  forth  with 

15  particularity  in  the  appended  claims.  This  invention 
itself,  however,  both  as  to  its  organization  and 
method  of  operation,  together  with  further  objects 
and  advantages  thereof,  may  best  be  understood 
from  the  following  detaield  description  of  the  pre- 

20  ferred  embodiment,  taken  in  connection  with  the 
accompanying  drawings,  in  which: 

Fig.  1  is  an  equivalent  circuit  diagram  of  a 
conventional  current  transformer;  and 
Fig.  2  is  an  equivalent  circuit  diagram  of  a 

25  current  transformer  according  to  this  invention. 
In  the  drawings,  like  reference  characters  re- 

present  like  or  corresponding  variables. 

DETAIELD  DESCRIPTION  OF  THE  PREFERRED 
30  EMBODIMENT 

In  the  following,  an  embodiment  of  this  inven- 
tion  is  described  by  reference  to  Fig.  2.  The  cur- 
rent  transformer  according  to  this  invention  com- 

35  prises:  a  primary  winding  which  forms  part  of  the 
main  circuit  carrying  the  current  to  be  measured; 
and  secondary  winding  magnetically  coupled  to  the 
primary  winding;  a  burden  coupled  across  the  sec- 
ondary  winding;  and  a  variable  capacitor.  Fig.  2  is  a 

40  circuit  diagram  showing  an  equivalent  circuit  of  the 
current  transformer  according  to  this  invention, 
wherein  the  reference  characters  r1,  x1,  r2,  x2,  r3, 
x3,  yO,  i1,  i2,  and  i3  are  as  described  above: 
namely,  r1  represents  the  resistance  portion  of  the 

45  primary  side  leakage  impedance;  x1  ,  the  reactance 
portion  of  the  primary  side  leakage  impedance;  r2, 
the  resistance  portion  (converted  to  the  primary 
side  equivalent)  of  the  secondary  side  leakage  im- 
pedance;  x2,  the  reactance  portion  (converted  to 

so  the  primary  side  equivalent)  of  the  secondary  side 
leakage  impedance;  r3,  the  resistance  portion 
(converted  to  the  primary  side  equivalent)  of  the 
externally  connected  burden;  x3,  the  reactance  por- 
tion  (converted  to  the  primary  side  equivalent)  of 

55  the  externally  connected  burden;  yO,  the  exciting 
admittance;  i1,  the  primary  current;  i2,  the  secon- 
dary  current;  and  i3,  the  exciting  current.  Further,  in 
the  case  of  this  embodiment,  a  variable  capacitor 
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having  an  adjustable  capacitance  CO  is  connected  nated  with  the  reactance  portion  (x2)  of  a  see- 
in  series  with  the  externally  connected  burden,  r3  ondary  side  impendance  of  the  current  trans- 
+  j  x3,  and  hence  with  the  secondary  side  leakage  former  and  the  reactance  portion  (x3)  of  the 
impedance,  r2  +  j  x2.  The  capacitance  CO  of  the  burden, 
capacitor  is  adjusted  in  such  a  manner  that  it  is  5 
resonated  serially  with  the  reactance  portion  x2  2.  A  current  transformer  as  claimed  in  claim  1, 
(converted  to  the  primary  side  equivalent)  of  the  wherein  the  capacitance  of  the  capacitor  (CO) 
seconary  side  leakage  impedance  and  the  reac-  being  adjusted  such  that  the  capacitive  reac- 
tance  portion  x3  (converted  to  the  primary  side  tance  (1/jw*  CO)  of  the  capacitance  cancels  the 
equivalent)  of  the  externally  connected  burden.  10  combined  reactance  of  the  secondary  side  im- 
Namely,  the  capacitance  CO  is  adjusted  such  that  pedance  and  the  burden, 
the  capacitive  reactance: 

3.  A  current  transformer  as  claimed  in  claim  1, 
1/jo  *C0  wherein  said  capacitor  (CO)  is  a  variable  ca- 

75  pacitor  whose  capacitance  can  be  varied, 
of  the  capacitor  CO  cancells  the  combined  induc- 
tive  reactance: 

j(x2  +  x3) 
20 

of  the  secondary  side  leakage  impedance,  r2  + 
jx2,  of  the  transformer,  and  of  the  external  burden, 
r3  +  jx3.  That  is,  the  variable  capacitance  CO  is 
adjusted  such  that  the  relation: 

25 
*C0  =  j(x2  +  x3), 

holds,  wherein,  «  is  the  angular  frequency  (2  n  x 
frequency).  Thus,  the  capacitive  reactance  and  the 
combined  inductive  reactance  cancel  each  other,  30 
so  that  the  overall  reactance  of  the  secondary  side 
circuit  substantially  vanishes.  Consequently,  the 
core  of  the  transformer  can  be  reduced  in  size,  and 
a  small-sized  and  inexpensive  current  transformer 
is  realized.  35 

While  description  has  been  made  of  a  particu- 
lar  embodiment  of  this  invention,  it  will  be  under- 
stood  that  many  modifications  may  be  made  with- 
out  departing  from  the  spirit  thereof.  The  appended 
claims  are  contemplated  to  cover  any  such  modi-  40 
fications  as  fall  within  the  true  spirit  and  scope  of 
this  invention. 

Claims 
45 

1.  A  current  transformer  comprising: 
a  primary  winding  adapted  to  be  coupled  to  a 
main  circuit; 

a  secondary  winding  magnetically  coupled  to  50 
the  primary  winding; 

a  burden  coupled  across  the  secondary  wind- 
ing; 
characterized  by  55 
a  capacitor  (CO)  connected  in  series  with  said 
burden  (r3  +  jx3),  the  capacitance  of  the  ca- 
pacitor  (CO)  being  adjusted  to  be  serially  reso- 

having  an  adjustable  capacitance  CO  is  connected 
in  series  with  the  externally  connected  burden,  r3 
+  j  x3,  and  hence  with  the  secondary  side  leakage 
impedance,  r2  +  j  x2.  The  capacitance  CO  of  the 
capacitor  is  adjusted  in  such  a  manner  that  it  is  5 
resonated  serially  with  the  reactance  portion  x2  2. 
(converted  to  the  primary  side  equivalent)  of  the 
seconary  side  leakage  impedance  and  the  reac- 
tance  portion  x3  (converted  to  the  primary  side 
equivalent)  of  the  externally  connected  burden.  10 
Namely,  the  capacitance  CO  is  adjusted  such  that 
the  capacitive  reactance: 

3. 
1/jo)  *C0 

75 

3 
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