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Abstract

The rapid growth of electrical power systems becomes easy to observe
in around the world. With increasing energy demands, power system is
expanding in order to accommodate the rapid load growths by adding
multi power plants, new transmission lines and new substations. This
expansion abolished number of constrains and rearranged limits and
laws, that changed the shape of electrical power industry, which led
power systems to operate close to there limits, that resulted some
stability problems including voltage stability problem. Therefore, big
number of blackouts related with voltage stability problem have been
occurred. Which is a very costlier affair, and serious threat for power
systems, that led to increase the attention to the subject of voltage

stability.

This thesis presents a method to improving voltage stability margin in
power systems by controlling power transmission paths. Comparison
among voltage stability indices made to determine the degree of
suitability for each of them, and then weak buses and paths are
determined by using one of voltage stability indices. The voltage stability
margin at several weak buses was illustrated by using the P-V curves and

Q-V curves.

In addition to the average of the stresses of the lines at the weak
region determined. Voltage stability margin improved by three methods
by controlling power transmission paths depending on degree of stress
for the paths for one bus or overall weak region. The first method is made
by adding a line in parallel with the weakest path with respect to weak

bus or weak region in the power system. While the second and third



methods are made by adding a capacitor or a generator respectively at
one of the weak buses when we want to improve voltage stability margin
at the weak bus. On the other hand, the addition must be at the end of
less stressed path with respect to the weak region if we want to improve
voltage stability margin at overall weak region. The results of the
simulation using MATLAB program showed the accuracy of the methods
used to obtain the best possible benefit, when these additions at the

location that specified by these methods.
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