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Lineprotection scheme for multistage DC power distribution system based on current changing rate

SUN Yuanbing, DUAN Jiandong, ZHOU Yi
(Faculty of Automation and Information Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract: The imperfection of line protection technology is one of factors restricting the develop-
ment of DC distribution network. This paper proposes a line protection scheme and its setting
method which can be used in DC distribution network with multiple lines. Under the different
fault locations leading to different DC capacitor current rate increase the operating conditions of
line protection are formed. The process of DC fault occurs in DC lines is divided into three stages
and analyzed in detail. For each stage, the equivalent circuit of the system and the calculation
method of DC fault current are set and the action threshold is determined according to the result
of fault analysis. Finally, a series of performance tests of the proposed line protection scheme is
carried out by RT-LAB experimental platform. The simulation results show that the proposed
protection method can cooperate with a converter protection. It can distinguish whether the fault
occurred in protected zone, and ensure the selectivity of DC circuit breaker to protect the DC dis-
tribution line effectively.

Key words: DC distribution system; line protection; setting method; DC circuit breaker
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Fig. 1 Schematic diagram of DC distribution line protection
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