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Wind energy is not constant and windmill output is proportional to the cube of wind speed,
which causes the generated power of a wind turbine generator (WTG) to fluctuate. If the ratio of
wind power is small in the power system, the wind power does not cause fluctuations in grid
frequency due to output power fluctuation. On the other hand, if the ratio becomes large,
fluctuation of grid frequency will increase. As a general provision for stand-alone WTGs, pitch
angle control is used. a4

This thesis presents an outplit power control method for WTGs using pitch angle control for all
operating regions in wind farm. In the proposed method, the wind farm output leveling command is
determined by a fuzzy neural network (FNN) using average wind farm output power and standard
deviation. The FNN can be tuned in order to present optimum performance under any operating
conditions. The simulation results using a detailed model for wind farm systems show the
effectiveness of the proposed method.

Several WTGs have been operated in Europe, and it has been observed the that output power of
WTGs exceeds demand in Denmark. WTGs have also been installed on small isolated islands in
order to reduce fuel cost. Hence, the ratio of power systems is expected to change significantly, and
there is a need for achieving power system frequency control using active output power control in
the WTG.

Under these circumstances this thesis presents a method of output power control of WTG system
to prevent frequency deviation using pitch angle control in small power system. The output power
command value of the WTG is increased or decreased using the proposed method, and estimation
of the increase or decrease is done based on the condition of the power system. The simulation
results taken using the detailed model of the wind power system show the effectiveness of the
proposed method,

We are focusing on the frequency control of a small power system, and this thesis presents an
output power control methodology of the WTG for frequency control using a load power estimator.
The load power is estimated by a disturbance observer. The output power command for the WTG is
determined according to the estimated load. In addition, wind speed conditions are also considered,
and thus, the proposed method ensures good control during wind turbulence. A redustion of
frequency deviation in the power system caused by the WTG can be achieved by using the
proposed method. )

As mentioned above, this thesis addresses effective utilization of wind power system. If the
proposed methods are made possible in general use, we can aggressively introduce more and more
wind power into power systems. Hence, the proposed method contributes to the prevention of
global warming and to energy security in our country.
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