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ABSTRACT

By using power electronics switches a Flexible Alternating
Current Transmission system (FACTs) offers a greater control of
power flow, secure loading and damping oscillations. A Unified
Power Flow Controller (UPFC) is one of FACTs controllers which
controls both active and reactive power flow, provide reactive power
(VAR) compensation as well as adjusting line impedance and phase

angle.

To increase the system stability, the location of the UPFC as
well as an optimum DC capacitor between the converters, has been
selected to give an optimum power flow controller. This work exploits
UPFC incorporated with a system. The UPFC constructed by two of
three-level four-cascaded 48-pulse GTO based converters. The main
purpose of using multilevel inverter is to reduce the harmonics and
decrease the Total Harmonic Distortion (THD), so the most significant
harmonics in this converter are the 47" and 49". A Fuzzy Logic
Controller (FLC) circuit aimed to generate the required pulses for both

converters.

To demonstrate benefits of this work two operating cases have
been tested and simulated using Matlab/Simulink package. The first
case has been done by connecting an optimum value of DC capacitor
value (Cqcopt) between the converters, while the second case has been
done by connecting a Photovoltaic inverter (PVI) system between the
converters. The simulation results cleared the activity of the proposed
method to control both active and reactive power flow, improving the
system performance, eliminating harmonics the THD of line voltage is

less than 3% and the power factor is unity (PF=1). In addition, the
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used the photovoltaic inverter and exploiting the solar energy that is
one of the most important of the renewable energy sources, in order to
solve the limiting of the conventional energy sources as well as to

support the storage energy element.
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