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Abstract

The stability of electric power systems is a very important subject.
The small signal stability of these power systems is concerned with the
study of the low frequency oscillations that may lead to the separation of
the synchronous machine from the network if the system is not equipped
with a useful means to extinguish it. A Suitable way to Extinguish this
kind of oscillations, was by using a power system stabilizer.

The evolution of the science lead to appear many new methods and
techniques to suppress this kind of oscillation, which was characterized
by its ease of use and efficiency. They exceeded the efficiency of the
traditional power system stabilizer. The new methods and techniques are
including the technology of artificial neural network, the fuzzy logic and
the new generation hybrid, called the adaptive neuro-fuzzy network.

In this research, Single Machine Infinite Bus (SMIB) is used in both its
linear and practical models in the virtual reality environment based on the
(SimPowerSystem) components in the Matlab program.

In order to improve the small signal stability of this system, the Power
System Stabilizer (PSS), Artificial Neural Network (ANN) and Adaptive
Neuro — Fuzzy Inference System (ANFIS) are used instead of the power
system stabilizer and the automatic voltage regulator. The stability of the
system was studied and analyzed using these three controllers for
different operating situations and comparisons of the obtained results,
which proved the superiority of modern controllers over traditional
controllers and the superiority of the hybrid generation to the other
traditional and modern techniques used in this research.
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