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Abstract

One of the major problems ... electrical power systems is voltage
stability. Increasing load demand more than generating and transmission
lines capacity may lead to a complete voltage collapse in power system.
Voltage stability indices(VSIs) have been used to ensure an appropriate
stability margin. These indices can be used to estimate the appropriate
reactive power value for reactive power compensators.

Different system variables based VSIs, which depend on system
variables like voltage and line admittance, had been used in this work to
enhance voltage stability by determining the weakest bus and critical
lines of IEEE 30 bus standard system. The weakest bus is the best
location for reactive power shunt compensation device. These indices are
classified in to two groups: 1.Bus voltage indices, 2. Line stability
indices. In addition to what had been done in previous works, VSIs had
been used to determine the value of reactive power compensation for real
loading cases(The loading 1s in both active and reactive powers).

Results show that Ratio Index (bus index) gives the correct state for
voltage stability margin and the values of reactive power compensation
which are needed for each loading case. The line indices are effective in
determining the weakest bus.

To assure a proper voltage stability margin, the data, which have been
collected from all tests, are applied on a suitable intelligent ways, which
is Artificial Neural Network (ANN), to determine the suitable value of

reactive power compensation for any actual loading case.
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