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Multi-mode soft-switch variable-pitch control of wind turbines
based on T-S fuzzy weighting

HOU Tao, ZHANG Qiang

(School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: Variable-pitch control is an effective technique for ensuring the constant-power operation of wind turbines
over the range of rated wind speeds. The frequent and strong action of a pitch actuator increases the mechanical fatigue
load of wind turbines, affects the output quality of the generator, and reduces the service life of wind turbines. Most cur-
rent switching methods switch only at a certain threshold, which causes switch oscillation. To address these issues, we
propose a multi-mode soft switching variable-pitch control strategy based on Takagi-Sugeno (T-S) fuzzy weighting. In
this method, intelligent and traditional controls are combined, based on the deviation of the real-time rotation speed of
the generator from its rated rotation speed and the change rate of the real-time rotation speed. T-S fuzzy inference is also
utilized to achieve a smooth transition in the output of the multi-mode controller by the use of fuzzy control, fuzzy ad-
aptive proportional-integral-derivative control, and proportional-integral control to realize a soft switch. This method
simultaneously employs the advantages of three kinds of control methods and solves the switch oscillation problem. In
this study, we built a multi-mode soft-switch control model to address the variable pitch of permanent-magnet direct-
drive wind turbines. The simulation results show that this method exhibits the advantages of the three control methods,
overcomes switch oscillation, slows frequent action of the actuator, smooths the adjustment of the pitch angle, improves
the precision of the output power, and reduces fluctuation.

Keywords: wind turbines; electric variable pitch; T-S fuzzy weighting; multi-mode switching control; soft switch;
switch oscillation; multi-mode; pitch control
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2018 3rd International Conference on Mechanical, Control and
Computer Engineering (ICMCCE 2018)

The previous First International Conference on Mechanical, Control and Computer Engineering (ICMCCE 2016)
was successfully taken place on October 22-23, 2016 in Hangzhou, China. The second International Conference on
Mechanical, Control and Computer Engineering (ICMCCE 2017) was successfully taken place on December §-10, 2017
in Harbin, China. All accepted papers were published by Conference Publishing Services (CPS) and have been indexed

by IEEE Xplore and submitted to Ei Compendex.

The 2018 3rd International Conference on Mechanical, Control and Computer Engineering (ICMCCE2018) will be
held on September 14-16, 2018 in Huhhot Inner Mongolia, China. ICMCCE 2018 is to bring together innovative aca-
demics and industrial experts in the field of mechanical, control and computer engineering to a common forum. The
primary goal of the conference is to promote research and developmental activities in mechanical, control and computer
engineering and another goal is to promote scientific information interchange between researchers, developers, engin-
eers, students, and practitioners working all around the world. The conference will be held every year to make it an ideal
platform for people to share views and experiences in mechanical, control and computer engineering and related areas.



