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Abstract

The electric power system operates at 50 Hz. However,
disturbances and deviations in this frequency occur because of a
generation loss, sudden entry and overload, or malfunctions in the
system, which leads to the instability of the frequency of the electrical
power system. Therefore, there is a need to study and improve this

stability in the event of these disturbances.

This work aims to present ways to improve the frequency
stability of the electrical power system by adding energy sources by
evaluating and controlling the frequency. These methods have been
simulated and modeled on the standard IEEE 9-Bus power system using
Matlab/Simulink program, which is one of the most important programs
used in the study and simulation of electrical power systems, their

stability and simulation.

Six cases were used to improve frequency stability after it was
estimated and measured after disturbances. The first method is to add a
multi-Band power system stabilizer (MBPSS), the second is to use the
multi-mass Shaft, the third is to add a solar energy system, the fourth is
to add a wind energy system, the fifth is to add an electric vehicle
system, and the last is to use load separation. The results of the
simulation showed the accuracy of the methods used in obtaining the
best possible results to improving the frequency stability.

In the first case, the frequency deviated to the lowest value

(49.5729 Hz) and stabilized with a value of (49.6897 Hz) within the



minimum operating limits. In the second case, the frequency stabilized
with a value of (49.9041 Hz) after its deviation to the lowest value
(49.8739 Hz) within the normal operating limits. In the third case, the
frequency in the three effects stabilized within the normal operating
limits. In the fourth case, the frequency deviated to the lowest value
(49.8652 Hz) and stabilized with a value of (49.8688 Hz) within the
normal operating limits. In the fifth case, the frequency stabilized with
a value of (49.8516 Hz) after deviating to the lowest value ( 49.83 Hz)
within the normal operating limits. In the latter case, the first effect
stabilized the frequency at (50 Hz), that is, within the same frequency
standard, and the second effect stabilized within the normal operating

limits (49.82 Hz).



