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Abstract

Transient stability study one of very important studies to
determining the dynamic behavior of the electrical power system.
Mathematical analysis and corrective studies of transient stability aim to
know the possibility of survival the stability of the system when major
disturbances occur such as power transmission faults, sudden changes in
electrical loads and sudden loss of power generation units. As a result of
largeness of the power systems and the expansion of the various networks
associated with it, has been lead to necessary and expand the studies of
transient stability in order to obtain the results to give the correct decision
as how the system responds to disturbances are likely occurs.

In this thesis, the ability of energy storage systems to improve the
transient state stability of power system has been studied. The energy
storage systems represented by the SVC and the Solar PV Generator are
used to maintain the stability of the system by controlling the amount of
power injected or absorbed by the power system. Where a multi-machine
power system was represented (IEEE 9-bus) consisting of three
machines, nine buses, three transformers and three loads. This system
was implemented using the MATLAB / Power System Analysis Toolbox
(PSAT). Initially, the system was simulated when a three phase fault
occurred and then a sudden change in load due to a transmission line out
of use and with no energy storage systems. The results of the analysis
proved that after clearing the fault from the power system, the system will
remain In a disturbed state and unstable, due to the absence of a
compensator that maintains the stability of the system.

For the purpose of finding the appropriate location for energy
storage systems, the weak and the more effective buses on the system

were identified, where the results proved that the bus number eighth



(bus#8) is the bus that greatly affects the stability of the system because
it is weak bus (second weakest bus in the system) and near the number
five (bus#5) which is also weak, so bus number eighth (bus#8) was
depended in adding energy storage systems. The performance of the SVC
and the Solar PV Generator for different operating conditions were
compared. The results showed that the photoelectric generator (Solar PV
Generator) is the more effective in improving transient stability, it's
characterized by the amount of power it produces, the speed of

performance and the lack of harmonics.
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