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Abstract

The most important task in the static security analysis is the problem
of identifying the severe contingencies.

The severe contingencies have been considered as a series threat to
the normal operation of the power system because the severe contingencies
contribute to overloading of network branches and unsatisfactory voltages,
which threat the security of the power system.

The proposed approach is tested on IEEE-14 bus system using
MATLAB Simulink representation.

This thesis presents four possible types of contingencies to test the
static security of the electrical power system according to the security
constraints at post contingency.

The first possible contingency is the growth of the reactive load of
each load bus from 100% to 140% of the nominal value of the reactive load
data with the help of FVSI in steps of the selected system individually and
sequentially.

The aid of study this type of contingency is to determine the weakest
bus which is considered the best location of shunt compensation.

While, the second possible contingency deals with N-1 Security
which means the outage of single branch with the help of Ply to determine
the violation of voltage constraints.

But, the third possible deals with N-2 Security, i.e., two components
outage together with the help of Plp to determine the stressed lines.

Finally, the fourth possible deals with mal operation of the protection
systems at single line to ground (SLG) fault with the help of PIp to
determine the stressed lines.

Different strategies are applied to maintain the normal operation state
of the system to overcome the abnormal operation at severe contingencies
and return the system to the normal operation.
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