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Fig.1 Basic structure of new HVDC circuit breaker
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Fig.2 Operation sequences of devices in main circuit
breaker energy supplement
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Fig.4 Dynamic performance of HVDC circuit breaker
under start-up mode
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A

Self-powered control strategy of new HVDC circuit breaker

XIAO Huangqing' ,XU Zheng',LIU Gaoren® ,ZHANG Zheren'
(1. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;

2. Tianjin Electric Power Design Institute Co.,Ltd.,China Energy Engineering Group, Tianjin 300400, China)

Abstract ; The topology of a new hybrid HVDC circuit breaker and its control strategy of self-powered capability are

proposed. This new circuit breaker consists of ultra-fast mechanical switches,load commutation switches and main

circuit breakers. The load commutation switch and the main circuit breaker are formed through the series of EHBSMs

(Enhanced Half-Bridge Sub-Modules). By the corresponding control strategy ,the energy stored in the EHBSMs can

be used for IGBT triggering. The new circuit breaker can operate in three modes, namely the start-up mode, the

steady-state operation mode and the fault handling mode. These three modes are analyzed in detail and the corre-

sponding control methods are proposed. Besides,the selection method of the EHBSMs’ key parameters is discussed.

Finally,a four-terminal DC grid model is built in PSCAD/EMTDC simulation software. The simulative results verify

the feasibility and effectiveness of the new HVDC circuit breaker and its control strategy.

Key words:HVDC circuit breaker; DC grid ; self-powered ; DC fault ; sub-module
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Fig.A2 Start-up action sequence of HVDC circuit breaker
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