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ABSTRACT

A power system is a grid of electrical sources, loads, power
transformers, transmission lines, circuit breakers, and other equipments,
connected to provide power generation, transmission, and distribution. Power
generator 1s very important equipment, it’s required to produce the electrical
energy. Power transformers link the sources and the loads through
transmission line in the power system, and allow the energy to transfer. The
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loss of one or more generator and transformer is critical for power capability,
system stability and sustainability. Therefore these equipments must be
protected by using protection system.

The conventional protection principles are based on a comparison
between the measurement of predetermined operation condition and fault
event. Consequently if the actual power system condition deviate from the
anticipated ones, the measurement and setting determined by the classical
relay design has inherent limitation in classical cretin fault condition, and the
performance of classical protective relays may significantly deteriorate.
Subsequently, more sensitive and reliable relay principle 1s needed. Capable
of classifying the fault under verity of unfolding operation condition and
faults.

This thesis introduces a new protective relaying principle for
transformer and generator that is based on fuzzy logic instead of using
traditional setting. The approach utilizes fuzzy logic algorithm where the
prevailing system condition are taking into account through the learning
mechanism. Fuzzy logic control generally possess an ability to capture
complex and nonlinear relationships between input and output through
learning, processing and pattern recognition problems.

For the power transformer protection it includes clear discrimination
between magnetizing inrush and internal faults. To enhance the fault
detection sensitivity of traditional percentage differential current relaying
algorithm, fuzzy logic approaches are used. Input variables of the proposed
fuzzy based relaying are flux differential current, second harmonic restraint
and percentage differential characteristic curve. On the other hand the using
of fuzzy logic control to protect the power generator improve the sensitivity
of protection and the winding of stator are completely protect (100%), which
mean the winding near the earth resistance would be protected, where the
input variable of proposed fuzzy based relaying are differential current and
third harmonic method.

To evaluate the performance of the proposed relaying, the transformer
inrush currents, external fault current, internal fault current, generator
external fault current and internal fault current are used in the training which
were sampled with 500 Hz per cycle (nominal power frequency 50 Hz) and
obtained by MATLAB simulation software.
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