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Power Smoothing Control of Wind Turbine Generator via Coordinated Rotor Speed and

Pitch Angle Regulation

TANG Xuesong', YIN Minghui', LI Dongyun', LIU Jiankun®, ZHOU Lianjun®, ZOU Yun'
(1. School of Automation, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Electric Power Research Institute of State Grid Jiangsu Electric Power Co. Ltd., Nanjing 211103, China;
3. Xinjiang Goldwind Science & Technology Co. Ltd., Urumgqi 830026, China)

Abstract: Considering the fluctuation of wind power in seconds exerts an influence on the frequency stability of power grids, it
is required to smooth the output power of wind turbine generators. Currently, the wind turbine-depended methods for
smoothing wind power usually lead to frequent pitch adjustment, therefore, a power smoothing control method coordinating
the rotor speed and pitch angle regulation is proposed. By separating the upward and downward regulation of pitch angle, the
conventional constant-speed (upper speed limit) control is redesigned as the rotor speed range control so that the variable-speed
operation at any pitch position is available and the kinetic energy buffer of wind rotor can be more adequately used to smooth
wind power fluctuations. Correspondingly, while guaranteeing the smoothing effect, the proposed method can effectively
reduce the frequency and amplitude of pitch actions, and alleviate the pitch servo fatigue and blade stress. Finally, the proposed
method is verified by the wind turbine simulator based experiments.
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