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Fig.1 General model of converter station
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Fig.2 Schematic diagram of three grounding
methods of pseudo-bipolar system
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Fig.4 Schematic diagram of fault current path of

inter-pole short-circuit when the earth return
line of the true bipolar system is grounded
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Influence mechanism of MMC-HVDC grid topology on fault current
ZHANG Yingmin', ZHANG Wenxin', LI Baohong', DENG Wenjun', LU Jingjing’
(1. College of Electrical Engineering,Sichuan University , Chengdu 610065, China
2. State Grid Smart Grid Research Institute Co.,Ltd.,Beijing 102209, China)
Abstract : The line fault of the modular multilevel converter based high voltage direct current (MMC-HVDC) grid seriously

threatens the safe and stable operation of the power system,and the MMC-HVDC grid topology has a significant impact on the

fault current. The main flow paths of the discharge current are analyzed when the single-pole grounding fault and the inter-pole

short-circuit fault occur in the MMC-HVDC grid with different wiring methods. Then,based on the frequency domain analysis

method, it is concluded that the fault current is mainly affected by the topological equivalent inductance parameters, and a

simplified index k is proposed to evaluate the topology range and the number of converter stations that significantly affect the

fault current. When the single-pole grounding fault and the inter-pole short-circuit fault occur in the power grid, the discharge

degree of each converter station in the topology depends on the index k. The larger the k,the greater the discharge degree of the

converter station. The smaller the £ ,the smaller the discharge degree of the converter station. Finally,the five-terminal pseudo-

bipolar and five-terminal true bipolar systems are built on the PSCAD simulation platform for verification. The results show that

the proposed high-frequency analysis method and simplified index of fault current are correct and effective.

Keywords : modular multilevel converter based multi-termnal direct current (MMC-MTDC) grid;true bipolar; pseudo-bipolar;

single-pole grounding fault ;inter-pole short-circuit fault;frequency domain analysis
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