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Abstract

It is known that when an imbalance occurs between the amount of
generation and electrical loads, the electrical power system is exposed
to a state of decrease in the value of frequency and voltage, and there
are pre-determined values for frequency and voltage. Deviation from
those values that have been determined is usually not allowed so that
the electrical power system is not exposed to partial or complete
extinguishing. The imbalance between generation and loads occurs as
a result of disturbances in the network as a result of loss of generation,

sudden load increases, or faults in the electrical power system.

This thesis aims to present a decentralized protection plan for the
electrical power system in order to protect against frequency drops,
which depends on the load shedding method. The rate of change in
frequency (ROCOF) is used as an immediate indicator to detect
imbalance between generation and loads, taking into account the
importance of the loads connected to the system. The method used has
the ability to determine the optimal load required to be disconnected, in
order to restore the frequency of the electrical power system to
permissible values as quickly as possible and thus avoid partial or
complete extinguishing. The traditional strategies used to protect the
electrical power system from overload were used by (Electricity of the
Kurdistan Region of Iraq IKGE, Mid Atlantic Area Control MAAC,
Electric Reliability Council of Texas ERCOT), and they were simulated
on the standard power system consisting of nine busses (IEEE - 9Bus-
standard system, This 1s done using the simulation program
Matlab/Simulink, which is one of the most important programs used in

studying the stability and simulation of the electrical power system.



A simulation was conducted of the disturbances to which the electrical
power system is exposed, such as (overload, generation unit outage, and

various faults).

It was concluded after the process of separating the excess loads
through the separation stages that the system frequency stabilized at a
value of 49.73 Hz for the strategy used by the Kurdistan Regional
Electricity of Iraq, at a value of 49.45 Hz for the strategy used by
MAAC, and at a value of 49.42 Hz for the strategy used by ERCOT,
and the reason for the difference in the value The frequency of recovery
after load shedding is due to the difference in the amount of loads
identified during the shedding phases of the strategy used. Regarding
the value of the system frequency, the first strategy is the best, but in
terms of the amount of disconnected loads, the last strategy, ERCOT, is
the best.



