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Fig.1 Schematic diagram of radial DC microgrid
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Fig.2 Equivalent circuits of radial DC microgrid
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Fig.3 Block diagram of protection based on derivative of
admittance difference between two sides of branch
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Fig.4 Circuit of branch short circuit faults of

radial DC microgrid
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Fig.5 Simulative verification results of speed under
short circuit fault in PV branch
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Fig.6 Simulative verification results of rapidity

under short circuit fault in load branch
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Protection strategy of short circuit fault in radial DC microgrid
ZHANG Weiliang],ZHANG Hui'?,ZHI Na',WANG Hanwei',DU Mingqiaol
(1. School of Electrical Engineering,Xi’an University of Technology,Xi’an 710048, China;
2. State Key Laboratory of Control and Simulation of Power System and Generation Equipment,
Tsinghua University, Beijing 100084, China)

Abstract: Considering the characteristics of fault current surge and voltage drop of DC microgrid,a protec-
tion method based on derivative of admittance deference between two ends of the branch is proposed. By
detecting the current and voltage of two ends of the branch,the admittance difference between two ends of
the branch is calculated and its derivative is obtained. Taking the derivative of admittance difference as
the fault criterion,the voltage and current parameters of the fault line are fully used to improve the sensi-
tivity of the protection. The derivative of admittance difference is the largest at the initial phase of the
fault, which can be quickly compared with the setting threshold to judge whether the fault occurs or not,
thus reducing the time of waiting for the current or voltage to change to the threshold during fault detec-
tion. The proposed method is compared with the over current protection and under voltage protection. The
results show that the proposed method has better performance in the aspects of speed, sensitivity and pro-
tection range.

Key words:DC microgrid;fault detection;admittance ;sensitivity ; speed



