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supporting system frequency
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Fig.3 Curves of wind turbine power characteristic
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Fig.6 Transient response results before and after

frequency regulation control of wind farm
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Coordinated control strategy for improving frequency stability of
MMC-HVDC connecting offshore wind power
JIANG Shouqi,XU Yanan,LI Guoqing,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: Aiming at the problems of reduced inertia and reduced frequency regulation capability of recei-
ving-end AC grid caused by modular multilevel converter based high voltage direct current (MMC-HVDC)
connecting large-scale offshore wind power,a coordinated control strategy of offshore wind power and MMC-
HVDC is proposed to actively support system frequency. In terms of inertia support, using the energy of
DC capacitor to actively support the system inertia, and establishing the coupling relationship between fan
speed and frequency through DC voltage,a differential rotor kinetic energy regulation based coordinated con-
trol strategy of wind farm is proposed to support inertia,so as to improve the inertia level of the receiving-
end grid. In terms of frequency deviation regulation,according to the local DC voltage deviation,the primary
frequency regulation strategy of wind farm based on fan speed control and pitch angle control is proposed,
and the secondary frequency regulation strategy of wind farm based on additional pitch angle control is
designed to improve the frequency stability of system. Finally, the coordination process of multi-time scale
frequency support control strategy is designed, and based on the RT-LAB OP5600 real-time digital simula-
tion platform,it is verified that the proposed strategy can effectively improve the frequency support capability
of the system.

Key words:MMC-HVDC connecting offshore wind power;inertia support; primary frequency regulation;secon-

dary frequency regulation;coordinated control strategy
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Table A1 Parameters of converters in MMC-HVDC
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Fig.Al Transient response results before and after additional pitch angle switching control mode
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Fig.A2 Transient response results under frequency drop condition
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