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Abstract 1 6 8 7 6 0

As far as environmental issues are concerned, seeking for renewable energy sources has been on
the rise. Among t.he renewable energy choices, the demand for wind energy conversion
increases. Due to the varying nature of the wind speed, extracting maximum power in a wide
range of the wind speeds becomes necessary. A method, which is used to track the maximum
power for a small wind power plant, is to use a variable-speed stall-regulated wind turbine.
However, this method exhibits difficulties in controlling the system. The system is stable in low
and moderate winds but becomes unstable in high winds where the turbine is caused to stall at
above rated wind speeds. This thesis studies mainly on the behavior of the system. A doubly fed
induction generator is used in the system for the energy conversion and the turbine speed control.
Issues related to instability and nonlinearity of the turbine in the stall region is discussed and the
need for proper control systems is pointed out. Two control methods, namely the feedforward
and fuzzy controllers, are proposed. The study is carried out by computer simulation MATLAB/
SIMULINK. In general, the results show that the fuzzy controller gives a better control
performance. However, the design of the fuzzy controller involves trial and error process which
is time consuming. Although the feedforward controller may not perform relatively well in
limiting the power during the stall-regulated mode when compared to the fuzzy controller, the
design of the feedforward controller is very straightforward. In addition, it yields a good
maximum power tracking performance. Therefore, the feedforward controller is suitable for wind
turbines operated mostly at below rated speed.

(Total 82 pages)

Chairperson




