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Abstract: The modular multilevel converter (MMC)-based
HVDC system has been widely adopted for deep sea offshore
wind power delivery engineering projects because of its islanded
operation ability and flexibility. Additionally, the diode rectifier
(DR) is considered as a competitive option for offshore wind
power delivery owing to its small platform size. This paper
proposes a hybrid HVDC system composed of a parallel MMC
and DR. The proposed system can realize islanded system
startup and operation without storage equipment installation and
wind turbines (WT) control strategy modification. The hybrid
system establishes AC voltage on the offshore side through the
offshore MMC, realizes the partial grid-connected operation
of WT and starts DR, thereby realizing the power delivery of
the entire system. In addition, the mechanism of the reverse
active power phenomenon for the parallel DR and MMC with
conventional V/F control is analyzed using a simplified model.
A coordinated power—voltage droop control strategy is proposed
for the hybrid DC system. This strategy can regulate the MMC
power output at different wind velocities. The PSCAD/EMTDC
simulation of a type-IV wind farm connected to a +200 kV/800
MW hybrid HVDC system is performed, and the results verify
the effectiveness of startup and active power control strategy.

Keywords: offshore wind power; diode rectifier; modular
multilevel converter; hybrid HVDC; coordinated control
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parallel hybrid HVDC system
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