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Composite fault-current suppression strategy for flexible DC grids
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(1. Department of Electric Power Engineering, North China Electric Power University, Baoding 071003, China;

2. Electric Power Research Institute of State Grid Hebei Electric Power Co., Ltd., Shijiazhuang 050021, China)

Abstract: After a short-circuit fault occurs on the DC side of a flexible DC grid, the fault current quickly reaches a large
peak, which can endanger the safe operation of the electrical equipment throughout the system. To limit the influence of
fault currents within a short period after the fault, a current-suppression strategy without using additional devices is
proposed. First, the structure of the DC grid and the law of rising of the current during the initial fault stage are analyzed.
Then, based on the obtained law, a composite current suppression strategy including two links is proposed, the principle of
selecting current-suppression parameters is given, and the development law of short-circuit current with the suppression
strategy is analyzed. Finally, a four-terminal flexible DC grid model is built on the PSCAD/EMTDC platform for
simulation verification. The results show that the proposed current suppression strategy can effectively decrease the
overcurrent multiple of the DC line, reduce the probability of converter blocking, and achieve better current balance in the
recovery phase after fault removal.
This work is supported by the National Natural Science Foundation of China (No. 51877084).
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Fig. 1 Typical topology of flexible DC grid
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Fig. 5 Adaptive current limiting controller based on DC current
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Fig. 6 MMC control structure with current suppression measures
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