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Fig.3 Simplified block diagram of quadrature
axis current control
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Overvoltage control strategy of series-parallel wind power DC
collection system based on RES-CCS

FAN Luwen', FAN Yanfang', HOU Junjie', SUN Yao', WANG Yagqiang’
(1. School of Electrical Engineering, Xinjiang University, Urumqi 830047, China;

2. State Grid Chonggqing Electric Power Company Qijiang Power Supply Branch, Chongqing 401420, China)
Abstract: Wind power DC collection system can effectively solve the harmonic resonance problems of AC collection system,
and the series-parallel topology can effectively reduce the system cost compared with other structures, so it is very important to
study the stable operation control of series-parallel wind power DC collection system. Based on the coupling characteristics of
series port voltages, the rotor and energy storage coordinated control strategy (RES-CCS) is proposed to solve the overvoltage
problem caused by wind speed fluctuation during steady operation of the wind turbine. Firstly, the operating characteristics of
the series-parallel wind power DC collection system and the shortcomings of the existing overvoltage control strategy are
analyzed. Then, the series port voltage limit is studied. The RES-CCS method is used to clamp the series port voltage within the
limit value, and the energy storage capacity of the required super capacitor is designed. Finally, a series parallel wind power DC
collection system model is built in the PSCAD/EMTDC simulation platform, and RES-CCS is simulated and verified. The
results show that the overvoltage control method proposed in this paper can reduce the abandonment loss and the energy storage
capacity of the wind turbine, and improve the wind energy utilization rate and operation economy of the wind turbine.

Keywords: wind farms; DC collection system; series-parallel topology; overvoltage; voltage limit; coordinated control
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