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A method of measuring capacitive current in distribution network based on adjusting the
neutral grounding impedance

JIN Wei', YUAN Pengsheng', ZHANG Yang', LI Xiaobo®
(1. Xuzhou Runze Electrical Co., Ltd., Xuzhou 221000, China; 2. School of Information and Electrical Engineering,
China University of Mining and Technology, Xuzhou 221008, China)

Abstract: A method of measuring capacitive current is proposed based on simultaneously adjusting the arc-suppression
coil inductance and damping resistor to keep the system zero-sequence voltage phase unchanged. To limit neutral
displacement voltage in arc-suppression coil grounding system, the parallel resistance is often adopted to improve the
damping rate of system. The zero-sequence voltage phase keeps unchanged by increasing or decreasing the arc
suppression coil damping and adjusting arc-suppression coil inductance, capacitive current of system can be calculated by
amplitude ratio between the zero-sequence voltage. It is simple and convenient to measure by the method. Simulation
model is simulated by Matlab, which shows that the method has high measuring accuracy.
This work is supported by National Natural Science Foundation of China (No. 51107143).
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Fig. 1 Arc-suppression coil grounding system equivalent
circuit diagram of the system
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Fig. 2 Equivalent circuit diagram of the system
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Fig. 3 Relationship of resonance degree and damping rate
according to zero-sequence voltage
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Fig. 4 Program flow chart
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Fig. 5 Simulation of measuring capacitance current
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Fig. 6 Waveforms of zero-sequence voltage and phase
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Table 1 Simulation results of damping adjustable continuously

Ly/H Ly/H G\/S G»/S Uon/V Un/V C/uF 1 TE/% g/107%s 1 TE1%
0.35 0.42 0.001 488 0.002 5 421.03 263.48 371277 0.048 2.042 2.81
0.4 0.5 0.001 683 0.002 5 310.85 216.86 37.019 0.051 2.032 1.56
0.45 0.53 0.001 987 0.002 5 253.83 205.64 37.018 6 0.050 2.027 1.35
0.5 0.65 0.001 91 0.002 5 226.23 176.88 37.0252 0.068 2.037 1.85
xR 2 BREESFENTESER
Table 2 Simulation results of inductance adjustable continuously
Ly/H Ly/H G\/S G»/S Uon/V Un/V C/uF 1 TE/% g/107%s 1 TE1%
0.362 0.327 0.001 6 0.002 5 327.14 490.44 36.986 6 -0.036 3 2.029 8 1.488
0.44 0.366 0.001 6 0.002 5 248.57 372.72 37.0052 0.0140 2.0196 0.979
0.517 0.399 0.001 6 0.002 5 210.15 315.12 36.997 1 -0.007 8 2.0180 0.900
0.631 0.44 0.001 6 0.002 5 180.48 270.88 36.943 5 -0.1528 1.968 1 -1.593
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