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Abstract

The deregulated power systems suffer from congestion
management problems. Also they cannot fully utilize transmission lines
due to excessive power loss that it could cause. FACTS devices such as
thyristor-controlled series compensators (TCSC) can, by controlling the
power flows in the network, help reducing the flows in heavily loaded
lines. Also they can minimize the power loss of the systems. However,
because of the considerable costs of FACTS devices, it is important to
minimize their number and obtain their optimal locations in the system.

Several research works are carried out to solve the optimal
location problem of the TCSC. Optimization techniques applied in most
of these works can not be accepted as general optimization techniques as
they used a fixed pre-specified number of FACTS devices, but it is better
to include number of devices in optimization strategy. Some other works
did not select the proper type or the proper working range of FACTS

devices used in the optimization problem.

This research is carried out to find the optimal location of
thyristor-controlled series compensators (TCSC) in the power system to
improve the loadability of the lines and minimize the total loss. Also this
research aims to find the optimal number of devices and their optimal
ratings by using genetic algorithm with taking into consideration the
thermal and voltage limits. Examination of the proposed approch is
carried out in healthy IEEE 9-bus system and in modified IEEE 30-bus

system with one line outage and loading of one bus increased by 50%.



Results show that TCSC optimal location can minimize the total
losses with thermal and voltage constraints not violated. Also optimal
location of TCSC can increase system stability margin by increasing
minimum voltage of the system. Optimal location can also return system
to the constraints limit after it gets out of constraints due to lines outage.
Finally proper selection of FACTS values and accurate selection of the
available locations are the main important factors of using FACTS to

improve system stability.
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