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Fig. 1 Wind turbine control objectives (wind speed-generator

speed, wind speed-power, wind speed-pitch angle curve)
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Fig. 2 Flow chart of determining rotation speed change trend
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Fig. 3 Block diagram of power and load cooperative control using fuzzy control for large wind turbine in full generation section
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Table 1  Examples of different combinations of

coefficient settings
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bottom M load in constant power & constant torque control
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Table 3 Summary of unit output power with different

control methods
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Table 6  Summary of fatigue loads on key components of unit
under three control methods
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POWER AND LOAD COOPERATIVE FUZZY CONTROL METHOD OF
LARGE WIND TURBINES DURING FULL GENERATION STAGE

Zhang Zheng', Yao Shigang', Yu Mengting', Liu Yongqian’, Sun Dongmei’
(1. R&D Center, Beijing Goldwind Science & Creation Wind power Equipment Co., Ltd., Beijing 100176, China;
2. School of Renewable Energy, North China Electric Power University , Beijing 102206, China;

3. Techno-Economic Division, Power Grid Power Grid, North China Power Engineering Co., Lid. of
China Power Engineering Consulting, Beijing 100120, China)

Abstract: Because of the applicability challenges of power/torque control technology near the rated wind speed for large wind turbines,
this paper proposes a fuzzy-based electrical power and load cooperative control strategy for large wind turbines in the full-generation
stage. Firstly, a fuzzy algorithm is used to intelligently judge the rotation speed change trend of the generator’s speed change during full-
generation stage. Secondly, maximum/minimum torque coefficients and power switching coefficients are proposed, and different control
strategies are flexibly selected based on the trend of rotation speed change of generat or. That achieve the organic combination of
constant-power and constant-torque control method. Finally, the effectiveness of the proposed method is verified through simulation
experiments. This method can not only maintain relatively stable of electrical power and ensure the operation safe of wind turbines and
the grid, but also effectively reduce the fatigue loads on the major components of wind turbines, which can extend its service life.

Keywords: wind turbines; fuzzy control; load control; full-generation-stage control strategy; constant-power control; constant-torque

control



