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Abstract

Unlike the constant speed wind turbines, the variable speed wind turbines can be controlled for
Maximum Power Point Tracking (MPPT) in wide wind speed, which makes the variable wind turbines
have more annual energy output under the same wind condition than constant speed wind turbines. But
traditional pitch-controlled variable speed wind turbines need complex pitch control system, which
increases the cost and reduces the reliability. Therefore, this paper focuses on the control of fixed-pitch
variable speed wind turbines, which simplify structure and reduce the cost. Fixed-pitch variable speed
wind turbines can be operated not only for MPPT in low wind speed but also for constant power
control in high wind speed with the speed control system, which makes the fixed-pitch wind turbines
have the same power characteristic with the pitch-controlled wind turbines.

In the first, this paper studied the basic control strategy for fixed-pitch variable speed wind
turbines, which described the relations between rotating speed reference and wind velocity. In the
second, the dynamics of the wind turbine with permanent magnet synchronous generator (PMSG) are
researched and their small-signal linear model is established, on the basis of which the stability of
system is studied. Considering that the operating point of wind turbine is changing under different
wind condition, the PID controller is design for speed control system. The further analysis shows that
the speed control system with the PID controller designed has good robustness under different wind
condition. .

In the last, the grid-connection control is papered and the simulation model of fixed-pitch variable
speed wind turbine is built in the Matlab. Then simulations are done to analyze the property of speed
controller of fixed-pitch variable speed wind turbine, which show that the fixed-pitch variable speed
wind turbine can be operated stably in all operating wind speed and the speed controller have good
dynamic characteristics, which indicated .that the fixed-pitch variable speed wind turbine can be

operated not only for MPPT in low wind speed but also for constant power control in high wind speed.

Key Words: Fixed-pitch wind turbine, PMSG; speed-control, robust controller, grid-connection control,

simulation
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