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Research on leakage current measurement and elimination method of high voltage
current transformer

LI Min, JIN Shaoping, HU Chen, YANG Aichao, WU Yu, WANG Yi, LI Dongjiang
(State Grid Jiangxi Electric Power Research Institute, Nanchang 330096, China)

Abstract: The high voltage metering equipment cannot be accurately detected, because the leakage current affects the
standard current transformer under high voltage. For the problem, a set of zero leakage current high voltage electric
energy standard device is developed. This device not only solves the problem that the leakage current affects the accurate
measurement of the standard current transformer, but also fills the technical blank in the field of leakage current
elimination of the electric energy standard device. The principle of leakage current generation is described and its
influence on the error of current transformer is analyzed. A leakage current measurement method based on the transformer
calibrator is proposed, which can realize accurate measurement of current transformer shielding and insulation level.
Experiment shows that the developed zero leakage current high voltage electric energy standard device can eliminate
leakage current and realize error detection of high-voltage electric energy measurement equipment under simulated
operating conditions.
This work is supported by Science and Technology Project of Stated Grid Corporation of China (No. 52182017001M).
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Fig. 1 Verification chart of current transformer under high voltage
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Fig. 3 Influence of leakage current on CT
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Table 1 Influence of leakage current on CT

EEVNERG 1 5 20 100 120
1% 0.283 0.248 0.076 0.065 0.062 0.047 0.054 0.054 0.058 0.055
SI() 15.45 15.03 10.03 9.97 6.57 6.24 2.20 1.82 1.92 1.71

2 CTHthRERAIMNERE

MR IR /N AT L B CT 18 BRI 482
K, AREETE SHE XS CT A7 L E Rt .
IEC 61869-4-2013 5 Hi T — Pttt FE sa0 il & 77 v2:,
JRERE T 4 B, DA H R SRk Rk IRk,
RREL A RO L o A 1.2 {5 HUE L Ug F, 2
S CT —IRGEd i 1 Sy Bt Al S, Ny =2 4k
AR U oE SR O ol 5t b R AR, it
RN Uy 5 R R 2 b e Ik
H R S A B, SRR EE R B 5 Q. SRR vk
JREETRTER, R AE SERR N R R EAE T 1) 2R
F kG e 2 R KR Z i flidn T, FEOE K
s 2) MAELPTTIARAME; 3) WH 455 it
IR, ANRE T AR G R

4 Sttt RN 2 SRR E

Fig. 4 Schematic diagram of leakage current measurement

v R BRI R B, SCrh g T AT
HEG2 4 T SRR I A 1K CT itk Ha S0
ik, MEEFLLE 5, HEG2 AUH T HHAe R
A 6 Pras, JE HErE g A R LA
(1) T2 8 RSN, AIRLAE 0.01 2 LA L vEEAf
V5 S 1 H R R LRSS RN Ll A, L H
SIS R AT L 131077, K4 T IR R AR I AN 0 5
PRI, Y CT —IRFHBI TAR I, HRSRR
A Ky D R ay x (8120 SRl CT (1)
MR LA I AR e PR R HRES PTy —IRHLE Uy H
RIS Uss 1 T 3I80R CT M RME G
MHAE B, WS 2B SR A CT
— R DAt HL AL [ AH 23 I ANEAZ 40 1 I
ARG A @), N K A bri i s B
PT, [MAEAR L X Fh 7 V2 L AAE TR 8 R
SRR e W A%, SEBIN CT ki FEIAE ) AH 2 B A I E
Loy, FEeEE AR o s VAL CT 1
JR RN 2482 7K T

I, =U,xKxG (3)
I, =U,xKxB 4)



B, F e U BRI E A BT BT VAR - 159 -
» P, P
L bJAf+
2a la CT(YYY\
N3 {: N, S, K, A S,
R | 2n 9 +—o1In R
—>A, ' !
V
Ny j INA/Dl COM L VmA/DZCOM
Xo > Vee GND GND Vee
Ar
N DATA BUS
X .
g - <5
- W22 R AR IRAL GND Vee CPU GND
H
i !
E 5 EFERERKEIGHRBRRMNES X oy Vee J{5HIR GND
Fig. 5 Leakage current measurement method based on " /
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Fig. 7 Schematic diagram of zero leakage current high

voltage electric energy standard device
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Fig. 9 Schematic diagram of double secondary winding

two-stage voltage transformer
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Table 2 Data of leakage current based on differential transformer calibrtator

i H U,/V G/uS B/uS I/mA Ig/mA Ii/mA L/mA

, JLSZY-10W3(A #H) 57.7 0.15 0.114 0.866 0.658 1.087 1.019
TAAA

— JLSZY-10W3(B #) 57.7 0.12 0.089 0.692 0.514 0.862 0.846
KSRiint

JLSZY-10W3(C #) 57.7 0.15 0.115 0.866 0.664 1.091 1.038

. JLSZW-10 kV(A #) 57.7 2 0.1 11.54 0.577 11.554 11.827
Ml

e JLSZW-10 kV(B #H) 57.7 1 0.111 577 0.64 5.805 5.963
RS Riint

" JLSZW-10 kV(C #) 57.7 2 0.1 11.54 0.577 11.554 11.942

%3 TR RREER L BN BAIR

Table 3 Measured data of high voltage equipotential electric energy standard device

s Ihae R #
WRHLFUA
1.0 0.8C -1.0
6 0.050 05 A 0.050 02 A 0.050 09 A 0.050 04 A
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120 1.000 02 A 0.999 99 A 1.000 05 A 1.000 01 A
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