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ABSTRACT

Improving the voltage stability of the power system is one of the
most challenging areas in electrical power engineering, as the
increasing demand for electrical power day by day led to the gradual
reduction of the voltage of electrical power systems due to overloading,
which led to the occurrence of many problems related to the voltage

stability of the electrical power system.

The need to develop new generating units and power
transmission lines to compensate for the increase in loads has become
urgent. Creating of new power transmission lines is not easy because
there are many factors that affect the creating process, which led to
study the possibility of increasing the capability of old transmission

lines to the increase in load.

The rapid development in the field of power electronics has led to
develop new equipments that have the ability to control all variables of
the power system, where it becames possible to operate power systems
near their thermal Limits, which led to increase the ability of power
transmission systems to accommodate the increase in load. After
installing the new devices, these systems were called flexible AC

Transmission Systems (FACTS).

The static synchronous compensator (STATCOM) is one of the
most important FACTS’s devices, which uses a voltage source
converter (VSC) to enhance the voltage in the power system and
maintain it within acceptable limits by injecting reactive power, and

keeping the system stable during sudden disturbances.



In this research, a static synchronous compensator (STATCOM)
with all necessary control circuits has been modeled using
MATLAB/Simulink program and the model used to enhance the
voltage of a standard IEEE 9-bus power system during sudden load
disturbances. The capacitors bank shares the reactive compensation
with the STATCOM during the disturbanc, 44% capacitors bank and
56% STATCOM, and decrease the STATCOM size. SPWM
technology has been used inside the static synchronous compensator to
reduce the harmonics injected into the system during the process of
compensation. Fixed capacitors bank has been added to decrease the

size of the STATCOM.

The results show that the STATCOM enhanced the system
voltages during the interval of the disturbance (the voltage at bus 5 after
increasing the load by 50% becomes 0.9945 pu after adding
STATCOM where it was 0.953 pu before adding STATCOM). Adding
STATCOM to bus 5 during the disturbance (increasing the load by
100%) increased the voltage at that bus from 0.9202 pu before adding
STATCOM to 0.9877 pu. Fast response, control flexibility, and
dynamic characteristics of the STATCOM made the system more stable

under abnormal conditions.
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