$45%  45219.0014-0019
202444 F

L AR A S oD M

Power Capacitor & Reactive Power Compensation

Vol.45,No.2:0014-0019
Apr. 2024

DOI:10.14044/j.1674-1757.pcrpe.2024.02.003

TREEZSERRFAAFERAREEZNLTE

FRE, L, WLT, £

(1. [ M7 5 A R il A ], SR

750011; 2. FEM T HIIARA A, )11 750011;

3. G EARR A RAE, 7R B3I 518116)

W OEERAR AREBRRBLEBE—RAN HREEN (2R LR RA m REHLEE

2, H AR AL, 25 35 20 R P-4 v R B MRy R AR B R . AR B m RS M R B AR H AR
A I Hi] R P R A Ty ik, 5 R AT L b B el B 3 A AR R H AR 8 o5 iR BEAT I ST KR
AT AT o Ay B I BT R B AR T ok AR SRR R KR P R
FEHATIG MR, 45 B R OAH T iR B B, T EAN B R

KR AR E B BANRE; RPALA
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Abstract: AC and DC filter capacitor banks in China generally use H-bridge structure , but some converter
stations use T -type structure capacitor banks , and the off-line test method for unbalanced current of
H-bridge capacitor banks is not applicable any longer. In this paper, a new method of indirectly measuring
unbalanced current is proposed by forming a m-type capacitor bank into an H bridge. And the method de-
rives the calculation formula and simulates such three methods of forming the H bridge as resistance , capac-
itance and inductance. For reducing the influence of on-site electromagnetic interference on the measure-
ment accuracy, the method of testing unbalanced current at multiple frequency points is used for on-site test-

ing. The results show that the theoretical idea of the new method is correct and can accurately measure un-

balanced current.
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Fig.1 Schematic diagram of capacitor bank
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Fig.2 Wiring diagram of unbalanced current
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Fig.3 Wiring diagram for unbalanced current testing
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Fig. 4 Equivalent circuit diagram of capacitor bank
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Fig. 5 Equivalent circuit diagram with resistor bridge
arm added
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Fig. 6 Simulation model of unbalanced current testing
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Table 1 Simulation data table of measurement of

unbalanced current corresponding to the variation value of
the bridge arm resistance

R//Q R.IQ AT LI /A
1.000 1 1.0 812
5.000 5 5.0 811
10.001 10.0 811
20.002 20.0 810
50.005 50.0 801
100.01 100.0 773
200.02 200.0 684
500.05 500.0 430
1000.1 1 000.0 242
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Fig.7 Variation curve of unbalanced current with bridge
arm resistance
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Fig. 8 Wiring diagram for field test of unbalanced current
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Table 2 Result of unbalanced current tested
by resistance method

f/Hz I /pA I InA 2% 1%
100 11.36 12.00 5.3
200 22.80 24.08 5.3
300 33.66 36.12 6.8
400 47.14 48.16 2.1
500 61.54 60.20 22
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Table 3 Result of unbalanced current tested by
inductance method

f/Hz I /pA I /wA P 2=/%
100 145 11.00 31.8
200 24.8 22.08 12.3
300 33.9 33.22 2.1
400 55.1 43.16 27.6
500 81.9 52.20 56.9
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