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Mechanism and Suppression Techniques for Initial Current Imbalance Caused by Parasitic
Capacitance in Capacitor Bank
ZHAO Yanjun, WEI Wenwen, YANG Yinhe, QIU Xiaofeng
(Wuxi Sunking Power Capacitor Co., Ltd., Jiangsu Wuxi 214100, China)

Abstract: In this paper the abnormality encountered during the acceptance test of bridge-type differential
current protection for a high-voltage filter capacitor bank is studied. The analysis shows that the odd-numbered
string arrangement of capacitors on the rack causes asymmetric parasitic capacitance on both sides of fixed
potential points, triggering coupling current deviation and leading to excessive unbalanced current. Such
two solutions as main capacitance adjustment and parasitic capacitance balancing are proposed, with the
latter favored for its shorter construction period and lower cost. An optimized scheme is screened and
validated on-site through quantitative analysis of the impact of adjusting fixed potential points at different
levels on the unbalanced current. The adjustment of interlayer fixed potential point arrangements can
balance parasitic capacitance distribution and ensure the unbalanced current to meet standards. This study
innovatively proposes a parasitic capacitance balancing technique which, through theoretical and empirical
combination, provides a replicable technical solution for unbalanced protection debugging in HVDC
capacitor banks and offers both significant engineering benefits and application value.
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Fig.1 Electrical principle diagram of capacitor bank
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Fig. 2 Electrical wiring diagram of capacitor bank

*1 BEAFREANBESSH

Table 1 Electrical parameters of capacitor bank
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Fig.3 Schematic diagram of fixed potential
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Fig. 4 Equivalanet circuit of odd-layer parasitic
capacitance distribution
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Fig. 5 Schematic ddiagram of capacitor bracket on the
odd-layers
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Fig. 6 Packaged simulation circuit model
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Table 2 Simulation calculation results
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Fig.7 Waveform diagram of initial unbalanced current
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Fig. 8 On-site unbalanced current test verification for
converter station
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Fig. 9 Test results
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