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Abstract

The excellent specifications of the isolated squirrel cage induction
generator; which is represented by the absence of brushes, low volume,
low cost, rubstness, and low maintainance, make it the first choice for use
with renewable energy sources, when the needed excitation is supplied
through an appropriate capacitance value connected in parallel with the
machine stator, so the machine known as Self Excited induction generator
(SEIG). However, poor voltage and frequency regulation (under load and
speed perturbations) are the main problems with isolated (SEIG)s. Wide
dependence on the (SEIG) requires prior knowledge of its behaviour with
regard to variations in the input of mechanical power and output of
electrical power to develop a control system that is capable of maintaining
the voltage and frequency at a constant level, as far as possible, with any
change in the input or output power of the (SEIG). To get this knowledge,
a dynamic mathematical model of a wind energy conversion system must
be modelled accurately. In this thesis and with the use of
(Matlab/Simulink) programme; a mathematical model of wind energy
conversion system based on (SEIG) had been implemented with
employing of the generalized impedance control (GIC) for controlling the
real and reactive power Flow between the generator and Load. Taking into
account that all the variables had been expressed in terms of quadrature
axes and specifically in the stationary reference frame. For controlling the
performance of the (GIC); A fuzzy logic controller (FLC) which depend
on the adaptive neuro fuzzy inference system (ANFIS) in generating and

train their fuzzy inference systems (FIS)s, had been employed. The



simulation results expressed that, the proposed model was able to work at
a constant voltage and frequency with variations in wind speed or
consumer load. The (SEIG) model was validated by comparing the results
obtained with those of well-known study with the same rating and

operating conditions.
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