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Reactive Power Configuration Method of Offshore Wind Farm Considering over Voltage and

Harmonic Resonance

DU Wanlin', MEI Guihua, MA Ming, WANG Ling

(Guangdong Provincial Key Laboratory of Electric Power Equipment Reliability, Electric Power Research Institute of
Guangdong Power Grid Co., Ltd., Guangzhou, Guangdong 510080, China)

Abstract: Offshore wind farm power is accessed to the power
grid through the long-distance AC submarine cable, easily
causing the power frequency over voltage due to the serious
capacitance rise phenomenon. Simultaneously, the power
electronic devices and the line capacitance also severely affect
the power quality of the grid. Therefore, the over voltage and
the harmonic resonance should be fully considered in reactive
power compensation. In view of this problem, this paper
analyzes the resonance characteristics of the offshore wind farm
by establishing the harmonic model and sweeping the harmonic
modal impedance. Furthermore, it studies the reactive power
features and calculates the reactive power deficit of the wind
farm under various power generation output levels and grid
entry point voltages. Afterwards, aims to reduce the overall cost,
the paper optimizes the reactive power compensation of the
offshore wind farm under constraints of voltage stability margin,
minimum compensation capacity, harmonic resonance and over
voltage. Finally, the Matlab/Simulink simulation results show
that this proposed method is effective.

Keywords: offshore wind farm; doubly fed induction generator

(DFIG); voltage control; harmonic resonance
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Fig. 1  Structure diagram of offshore wind farm
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Fig.4 Results of modal analysis of grid-connected offshore wind farm
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