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Fig.1 Equivalent model and commutation equivalent
circuit of 6-pulse converter on inverter side
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Fig.2 Schematic diagram of converter extinction area
in commutation process
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Fig.3 Schematic diagram of proposed commutation failure suppression strategy
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Prediction Method and Suppression Strategy for Commutation Failure Considering Dynamic Extinction

Area of Converter

HE Yupeng, WANG Tuo, XIN Yechun, JIANG Tao, LI Guoging, JIANG Shouqi
(Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology, Ministry of Education
(Northeast Electric Power University), Jilin 132012, China)

Abstract: The commutation voltage and the critical extinction angle jointly act on the minimum extinction area of the converter,
thereby influencing the commutation failure. Existing research usually ignores the dynamic changes of the minimum extinction area
during faults, which leads to misjudgment of commutation failure under certain operation conditions and simultaneously affects the
suppression effect. To solve the above problems, first, considering the dynamic characteristics of the commutation voltage and the
critical extinction angle under AC faults, the minimum extinction area of the converter during the fault period is predicted. And the
extinction safety margin coefficient of the converter is proposed and the commutation failure is predicted based on this coefficient.
Then, the difference of the extinction area between the fault and the steady state is calculated. The quantitative relationship
between the compensation amount of the extinction area and the extinction angle is established. Based on the predicted result of the
extinction safety margin coefficient, the commutation failure is suppressed by compensating the extinction area during the fault
period. By combining the extinction safety margin coefficient and the dynamic characteristics of DC current during the fault
recovery period, the DC current command is optimized by adjusting the extinction area during the recovery period, achieving the
suppression of subsequent commutation failure while accelerating the DC recovery speed. Finally, a DC simulation model is built
on PSCAD/EMTDC to verify the effectiveness of the proposed prediction method and suppression strategy for commutation
failure, as well as the superiority over existing methods.
This work is supported by Smart Grid-National Science and Technology Major Project (No. 2024ZD0802700).

Key words: high voltage direct current (HVDC); commutation failure; extinction area; safety margin; prediction method;

suppression strategy
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