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Fig.4 Loops of conduction zero-sequence circulating
current sharing neutral buses
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Fig.5 Equivalent model of zero-sequence circulating
current with the improved LCL filter
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zero-sequence circulating current
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Zero-sequence Circulating Current Reduction for Parallel

T-type Three-level Power Converter Systems
CHEN Gang', JIANG Shunping’, DING Yong’, LI Xu®, SHI Xiangjian®, LIU Weiqun®
(1. State Grid Jiangsu Electric Power Company Xuzhou Power Supply Company, Xuzhou 221003, China;
2. NR Electric Co. Ltd., Nanjing 211102, China)

Abstract: According to the problems about zero-sequence circulating current existed in parallel T-type three-level power
converter systems, the equivalent model of zero-sequence circulating current was proposed in this paper. The zero-sequence
circulating current was divided into three types according to different exciting sources, namely, conduction zero-sequence
circulating current, switching zero-sequence circulating current, hybrid zero-sequence circulating current. Firstly, a scheme
sharing neutral buses was proposed to reduce the conduction zero-sequence circulating current. Secondly, a parallel scheme
based on improved LCL filter was proposed to reduce high frequency component of switching and hybrid zero-sequence
circulating current. And a zero-sequence modulation control method based on proportion resonant controller was used to reduce
low frequency component of switching and hybrid zero-sequence circulating current. Finally, parallel T-type three-level power
converter systems rated 500 kW were build. Simulation results verify the correctness of reduction methods of zero-sequence
circulating current.

Key words: T-type three-level; parallel; power converter system; zero-sequence circulating current; proportion

resonant control
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