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Modeling and Control of a Small Wind Energy

Conversion System

Sil-Keun Kim

Department of Electrical Engineering
Graduate School of Industry

Pukyong National University

Abstract

The dynamical model of a novel low power wind energy conversion system
consisting of a wind turbine, an induction generator, a PWM(pulse width
modulation) A.C. inverter and a D.C. battery group is obtained. A feedback
control low is developed to provide optimum power conversion and arbitrarily
fast responses at steady state. The control structure consist of feedback loop
with the shaft speed and by including a term concerning the accelerating of the

shaft speed. The feedback low does not require measurement of the wind speed

and therefor is suitable, simple for real applications.
Before implementing the feedback low in an actual system it is very useful

to perform a detailed computer simulation of a 1kVA system to investigate its



performance in real environment.

In the simulation results, it is shown that the system remains stable for wind
speed variations that are not both large and fast at the same time. The
response of the system shows robustness for variations of a initial moment and
remains stable for variations of machine resistance.

Simulation studies on a test system verify the theoretical results and it is

very useful to perform a Small Wind Energy Conversion System.
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Fig. 4.5 Results of simulation for a stochastically varying wind speed.
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