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Online early warning method of HVDC commutation failure considering commutation dynamics
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(1. State Grid Hubei Electric Power Co., Ltd., Wuhan 430077, China; 2. State Key Laboratory of Advanced Electromagnetic
Engineering and Technology (Huazhong University of Science and Technology), Wuhan 430074, China)

Abstract: The commutation failure of a single HVDC can easily lead to the simultaneous commutation failure of its
neighboring HVDCs, which in severe cases will cause HVDC blocking and chain failures. An online warning method for
multi-infeed HVDC commutation failure based on the prediction of the commutation voltage-time integration area is
proposed. First, by analyzing the AC voltage and DC current dynamics during the HVDC commutation process, real-time
prediction of the commutation voltage-time integration area is achieved. Second, a HVDC transmission commutation
failure warning factor is derived from a single HVDC system to a multi-infeed HVDC system based on the
aforementioned prediction method. Then the main parameters of this factor are determined. Third, the application of this
coefficient is illustrated by introducing it into the commutation failure prevention control. Finally, the correctness of the
proposed warning coefficients for HVDC commutation failure and the guidance for commutation failure prevention are
verified in the PSCAD/EMTDC platform based on the CIGRE HVDC model and the multi-infeed model.
This work is supported by the National Natural Science Foundation of China (No. 52022035).
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Fig. 1 Equivalent model of 6-pulse converter at inverter side
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Fig. 3 Multi-infeed HVDC system structure
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