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Coordinated control strategy for receiving-end AC fault ride-through of an MMC-HVDC
connecting offshore wind power

LI Guoging, XU Yanan, JIANG Shougi, WANG Limeng, XIN Yechun, WANG Lixin
(Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education (Northeast Electric Power University), Jilin 132012, China)

Abstract: To deal with the problem of receiving-end AC fault ride-through of an MMC-HVDC system connecting
offshore wind power, coordinated suppression strategies of DC overvoltage are proposed to achieve the receiving-end AC
fault ride-through. For a monopolar DC overvoltage, by reasonably switching the control mode of a bipolar MMC, the
fault pole MMC can actively maintain DC voltage stability. The precise load-shedding control strategy of a wind farm is
designed to ensure the full load operation of a non-fault pole MMC, so as to reduce the impact of monopolar MMC outage
on the receiving-end system. For the bipolar DC overvoltage, a wind farm load-shedding control strategy based on local
DC voltage measurement information is designed. This can actively reduce the output power of the wind farm according
to the DC voltage change rate and deviation, and effectively suppress the rise rate and amplitude of DC voltage. Then
additional pitch angle control and its parameter selection principle are proposed to make the wind farm and the capacitors
in each converter station jointly maintain the stability of DC voltage, so as to improve the fault ride-through capability of
the system. Finally, based on the RTLAB OP5600 real-time digital simulation platform, the system simulation model is
built. The simulation results under different receiving-end AC faults show that the proposed coordinated suppression
strategies of DC overvoltage can effectively ensure the DC voltage remains in a safe operational range, and maintains the
safe and stable operation of the system.
This work is supported by the Joint Funds of the National Natural Science Foundation of China (No. U2066208).
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Fig. 1 System structure of MMC-HVDC connecting
offshore wind power
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Fig. 2 Control mode switching of bipolar MMC
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