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Control Strategy Study of Windmill Power Systems

With production routed through conventional fossil fuel burning or through nuclear energy
and wherever possible through hydro resources, all of these in addition to other disadvantages
give rise to environmental issues of a varied nature. Wind energy is a clean and safe form
of energy that does not pollute the global environment. Moreover, the effective utilization
of wind energy is related to the assurance of future energy sources in Japan where fossil
energy is scarce. Thus, the introduction of wind power generation systemutilizing wind energy
is considered to be a very important subject. A growing demand for this abundant, affordable
and clean energy shows that wind energy is positioning itself to be a more and more important
player in the energy marketplace of the 2lst century.
Induction generators must provide, within stringent tolerances, an uninterrupted supply
of power at a specific frequency and voltage to the loads present in power system, but the
rapid response of the controller creates persistent low—frequency power angle oscillations
which may interact in the power system to produce so—called dynamic instability. Since wind
has rather unsteady speed characteristics, it is, therefore, necessary to have a proper
control strategy to maintain a rated value of the wind power generation and the angular
velocity although the wind speed changes in the considered range. We have proposed the
following three control strategies to improve the performance of wind power generation.
1) In order to construct a controller that can be easily implemented to a real windmill
generator, we designed an observer that estimates rotor currents from the other state
variables that are measurable. The design of the observer is based on the solution of
simultaneous Lyapunov equations.

2) A method for sliding surface design of VSC using frequency criteria of H*control theory
is presented in the control of windmill power systems.

3) By using quasi-linearization transform technique to windmill power system, we developed
a type of equation which is suitable for H® control full information problem. By solving
the Riccati equations arising in H® control full information problem, a stable sliding

surface is decided.
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