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Abstract

Electrical power systems around the world are currently operating near the limits
of security and design, stability as a result of the increased risks and challenges
they are exposed to in their modern work environment, as well as economic

considerations and high rates of demand for electrical energy .

The digital revolution in the fields of communications, software and computer
systems, and artificial intelligence systems has provided advanced technologies
that developed the infrastructure for the various sectors of electrical power
systems, but they were created at the same time new challenges that must be dealt
with, except for what was mentioned above, as well as pushing these technologies
for electrical power systems to more complexity, so that the old traditional
methods became technically unfeasible for analyzing, managing and operating
modern systems, It also clearly and urgently showed the need to provide new tools
with advanced techniques to evaluate the performance of systems and predict their
dynamic behavior in real time and to promote appropriate and timely decision-

making.

Assessing the dynamic security of electrical power systems is one of the most
important tools for evaluating the performance of the systems and predicting their

future dynamic behavior, especially when emergency situations occur.

This thesis tried to achieve the objectives of studying the dynamic behavior of the
test electric power system model (IEEE - 14 Bus) when emergency situations
occur and their impact on the values of (voltage, frequency and rotor angle) and
building a database for those cases at base load and the loads (75%, 125%, 150%)
of the base load.



As well as employing artificial intelligence techniques (decision tree algorithms
and artificial neural network) to build a classifier to assess the dynamic security of
emergency situations based on these techniques so that the operators of electrical
power systems can predict their behavior when emergency situations occur, The
study also made a comparison of the results of the dynamic security evaluation
classifiers based on the (J48) and (LMT) decision tree algorithms and the artificial

neural network.

Finally, the study showed that the artificial neural network was superior in terms of
classifier accuracy compared to the (J48) algorithm and the (LMT) algorithm and

the possibility of using it in practical applications.
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