44 4 RERR Vol.44  No.4
- 312 2008 8 High Voltage Apparatus Aug. 2008
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A New 10 kV Low Power Electronic Current Transformer

FANG Chun-en', LI Wei*, WANG Jun!, ZHANG Bi-de!, HOU Xiang-yu?

(1. College of Electrical Information, Xihua University, Chengdu 610039, China;
2. Sichuan Electric Apparatus Corporation, Chengdu 611733, China)

Abstract: In order to improve the reliability and accuracy of a current transformer, thereby enhance the power system safety,
stability and economical operation, the influences of shunt resistor, secondary current and disturbed electromagnetic field on
LPCT's accuracy were analyzed, and some measures were proposed to improve the accuracy of the transformer. According to
the theoretical analysis, a 10 kV low power electronic current transformer was developed and tested. The test results show that
the transformer exactly meets the accuracy requirements of IEC 60044-8 0.2 class for measuring current transformers and
5P20 class for protection.

Key words: electronic current transformer; low power current transformer; accuracy

O b
[2-4]
, , (LPCT) |
[5-9]
cr 1 LPCT
) LPCT
CT , 2002 , IEC 60044-8
IEC 60044- 8 ,
1] : , LPCT 1 LPCT
(OCT) CT R

(AOCT) AOCT i

:2007-09-18; :2008-03-21 IED,
: (2005A119)
(1975-),



- 313

2008 8 SEREE 44
P.‘tﬂ |f*fﬁﬁ. wop JED iy Ko
i' R £ 5
L v, | @
pd t -
2 "I' _
M1 LPCT ¥
1 , K, i,
_NoR kM 1
N, LR, Ky N, R, (1)
Il US 1 Il 1 RS
o\ o\
1 ]
R, I
R,
R, ' ) .
B3 o7 e i R ) ik P
3 , LPCT f o)
, f=- MXlOO 4
R-R GUAN,N 1, (4)
— - Ry
e g x100 (2) &= Es lcos @ (5)
(2 R ‘R, QUAN,N,
R ' ’ (4) (5 ., s A
s ' s, 4) (5 ,
LPCT (4 (3
—_ €r
AK; 1+e, K, N, R,
1 1 (l) N2 ’
N, ;
(2)
N. Ry(1+oa dT) M 1)
IJ 1 IC i)
DK, o -0 dT , LPCT
K " Tro dT P 3 ,
(3) l. R
-6 -6 -1 , 3
50x10° 100x10° K*,
50x10° K%, 100 K, LPCT ( 225 mVv
AK, /K.=0.49%, R 225 mV),
LPCT [10, 11] ,
2.2 LPCT
LPCT , )
2
2 R Ln I LPCT
1R2 iS 4



- 314 Aug. 2008 High Voltage Apparatus Vol.44 No.4
LPCT
, 16
LPCT
4.2
, 5% 200%,
IED , 7
! 1 —-RERME 40 - -RERIH
EFT ,LPCT £ 0S5 N C=MEH ~20f S=Miti
, S e — S0 m———
=05 //- & -20 /’-
40 100 MHz, Yo 2040 60 80100 120 % 20 40 60 80 100 120
EET BWERWE T B 5E WL 2 e
LPCT 7 R e R W A R
EMI , ,
, 5% 120% , LPCT
EFT t2l LPCT IEC60044-8 0.2 : ,
5 LPCT 5P
LPCT IED
S |?k‘ ﬁﬂiﬁﬁ% 4.3
Ve =ay LPCT ,
snrmg A S .
B e = :
= (1) (
Bl 5 LPCT f& 44 g e 78 1% 31 ) -
| ) ’
4 LPCT (2) ,
a1 10 kV ,
LPCT LPCT (3 IEC EFT
7 22221: , SK- 0404
R=1 Q, +10x10°¢ K'Y, 2 kV
225 mV, 0.2 5 kHz )
5P20 6 EFT
( ) '
i i 3 . !
BAECT 1, LPCT 0.05%,
P, P P, P; ; ’
e IEC 60044- 8
R AV
REME  owms| [ram 5
*lin Ow [Ext £ L e, @
M6 {ExhHd {0 R
, CT 0.05 , LPCT,
1AR, 0.01% (1) ;
10Q ( 318 )



- 318 Aug. 2008 High Voltage Apparatus Vol.44 No.4

X Current and X-radiation in Time[C)/ Intermational Symposium
on Discharge and Electrical Insulation in Vacuum, 2002:
231- 234.
[9] FRONTZEK F R, KONIG D. The Measurement of Emission
Currents Immediately after Arc Polishing of Contacts[J]. IEEE
Trans. on Elec. Ins, 1993, 28(4): 700- 705.
[10] KONIG D, HEINEMEYER R. Prebreakdown Current of

(1] : (M. : » 2000. Vacuum Tubes with Increased Pressure Stressed with AC
2l ' ' Voltage [J]. IEEE Trans. on Plasma Science, 1989, 24(6):
[9]. , 2007, 33(1): 136-139. 937- 941.
(3] ' ' Ul [11] FRONTZEK F R, KONIG D. Electrical Methods for Verifying
, 2005, 31(6): 6-8.

Interal Pressure of Vacuum Interrupters after Long Time

4] ' ' Ul Service[J]. IEEE Trans. on Elec. Ins, 1993, 28(4): 635-641.

. 1997, 23(2): 46-48.
[5] , , ,
[ , 1997, 17

[12]
[3]. , 2006, 26(8): 144-149.
[13] MERCK W F H, DAMSTRA G C, BOUWMEESTER C E,
et al. Methods for Estimation of the Vacuum Status in

(5): 330-335.
[6] FINK H, HEIMBACH M, SHANG Wen-kai. Vacuum

. . . . Vacuum Circuit Breakers [J]. IEEE Trans. on Dielectrics and
Interrupters with Axial Magnetic Field Contacts Based on

. . Electrical Insulation, 1999, 6(4): 400-404.
Bipolar and Quadrupolar Design [J]. IEEE Trans. on Plasma

Science, 2001, 29(5): 738-743. (141
[71 WALCZAK K, JANISZEWSKI J, MOSCICKA-GRZESIAK H. 0l + 1999, 25(1): 88-90.
Evaluation of Internal Pressure of Vacuum Interrupters Based [15] ' 1l
on Dynamics of Electron Field Emission Current and » 2000, 36(6): 52-55.
X-radiation [C)// High Voltage Engineering Symposium, 1999: (16]
192- 195. [9]- , 1999(1): 39-42.
[8] WALCZAK K. Method for Vacuum State Evaluation Based on [17] '
Analysis of Dynamics Changes of Electron Field Emission M]. : . 1982.
( 314 )
(2) [7 EDDY S O, DJOKIC B. An Optically Isolated Hybrid
’ : Two-stage Current Transformer for Measurements at High
(3) , Voltage[J]. IEEE Trans. on Instrumentation and Measurement,
IEC 60044- 8 0.2 2006, 55(4): 1204-1207.
5P20 [8] LUXA A H, MUELLER A B, NOBLE T J. Sensors and

Non-conventional VT and CT for Medium Voltage Switchgear
[CY/ Trends in Distribution Switchgear, 1998: 10- 12.

[1] IEC 60044 -8. Instrument Transformers-part 8: Electronic [9] DONALDSON E F, GIBSON J R, JONES G R. Hybrid

Current Transformers[S]. 2002. Optical Current Transformer with Optical and Power-line
[2] , ) . [3]. Energisation[J]. IEE Proc. - Gener. Transm. Distrib. 2000, 147
, 2004, 24(3): 108-113. (5): 304-309.
3] , : Pl [10] IEEE PC37.235. Guide for the Application of Rogowski Coils
+ 2006, 26(8): 27-29. Used for Protective Relaying Purpose [S]. 2006.
[4] , . Rogowski _
[11] IEEE PC37.92. Standard for Analog Inputs to Protective
[3]. , 2003, 29(3): 16-17.
[5] . Relays from Electronic Voltage and Current Transducers [S].
[ , 2006, 30(15): 14-20. 2005.
6] , , . [12] : [D].

[9]. , 2006, 30(4): 98-101. , 2001



