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Fig.l1 Principle of medium voltage hybrid
DC circuit breaker
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Fig.2 Testing circuit of current communication
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Fig.3 Comparison of vacuum arc transfer characteristics

between IGBT and equivalent resistance
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Fig.4 Influence of short current rising rate on

current transfer time
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Fig.5 Influence of reducing rate on

average recovery rate of vacuum
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Fig.6 Influence of gap distance on

average recovery rate of vacuum
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experimental waveforms
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Fig.9 Comparison between simulative results of surge

current capacity of IGBT and short current transfer time
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Research and design of 1800 V high-speed hybrid DC circuit breaker for
urban rail transit system
CHENG Xian"?, WANG Huaqing’,GE Guowei'?,ZHAO Haiyang"’
(1. College of Electrical Engineering,Zhengzhou University,Zhengzhou 450001, China;
2. Henan Engineering Research Center of Power Transmission & Distribution Equipment and

Electrical Insulation,Zhengzhou 450001, China)
Abstract: In order to solve the short circuit fault current problems of sharp current rise rate,large ampli-
tude of short circuit,and difficult to break instantly in the DC transit system of urban rail,an 1800 V/10 kA
high-speed hybrid DC circuit breaker is designed and the corresponding high-speed breaking strategy is
proposed. The overall scheme of high-speed hybrid DC circuit breaker adopts zero-voltage hybrid DC circuit
breaker topology, and adopts a repulsive mechanism to improve the response speed of the circuit breaker.
The vacuum arc current transfer characteristics, the vacuum short gap medium recovery characteristics
and the surge current breaking capacity of the IGBT (Insulated Gate Bipolar Transistor) are emphatically
researched to obtain the regular patterns of the above key characteristics, based on which, the high-speed
breaking strategy and algorithm of hybrid DC circuit breaker are proposed. An 1800 V/10 kA high-speed
hybrid DC circuit breaker is developed and preliminarily verified by experiments. The results show that
the high-speed breaking strategy can achieve a full breaking time of less than 2 ms. Tt is deduced that the
surge current breaking capacity of IGBT can reach more than five times.
Key words: hybrid circuit breaker; current communication; breaking strategy; urban rail transit; DC circuit

breaker
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Fig.Al Structure of medium voltage hybrid DC CB
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Fig.A2 Structure of hybrid circuit breaker in urban rail transit system
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Fig.A3 Design of control system of hybrid DC circuit breaker
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Fig.A4 Interruption strategy flow of hybrid DC circuit breaker
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Fig.B1 Prototype of 1800V hybrid DC breaker
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