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Fig.1 Structure diagram of flexible double-end
DC distribution network
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Fig.2 Equivalent circuit of DC distribution network

under pole-to-pole short circuit fault
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Fig.3 Location of current-limiting reactor
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Fig.4 Equivalent circuit of DC-side short circuit fault
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Fig.5 Equivalent circuit of capacitor discharge stage
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Fig.6 Fault current waveforms without

current-limiting reactor
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Optimal allocation method for location and parameter of current-limiting
reactor in VSC-based DC distribution system
WANG Shouxiang',ZHUO Chengcheng',LIU Qi',YANG Jinggang’, CHEN Qing’
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. Electric Power Research Institute of State Grid Jiangsu Electric Power Company,Nanjing 211100, China;
3. State Grid Jiangsu Electric Power Company,Nanjing 210024, China)

Abstract: The fault current of DC distribution system rises rapidly after fault occurs, which brings impacts
to the power electronic devices. By equipping with CLRs(Current-Limiting Reactors) ,the rising rate of fault
current can be effectively suppressed, the peak value of the fault current can be reduced, and the power
electronic devices of the system can be protected. An electrical-magnetic simulation model based on three-
phase two-level VSC(Voltage Source Converter) is built. The fault principle and characteristics of pole-to-
pole short circuit fault are explored,and the current limiting principle and effect of CLRs at different loca-
tions are studied. Considering the flow resistance characteristics of VSC and the action characteristics of
protection devices, the method of optimizing the location and parameters for CLRs is proposed. The opti-
mum configuration scheme of CLRs is determined by simulation optimization on PSCAD/EMTDC platform.
Key words: DC distribution network ; pole-to-pole short circuit fault; fault characteristics ; fault-current limi-

ting; current-limiting reactor



