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ABSTRACT

Due to the constant integration of renewable energy sources (RESs) into the power grid and the
variety of power systems with the continual increase in power demand in recent years, the management
and control of the modern power system has grown complex and demanding. Load frequency control
(LFC) can be used to solve a variety of difficulties, such as when a generating unit is quickly unplugged
by protection equipment or when a heavy load is suddenly connected or disconnected. When the real
power balance is affected by disturbances, the frequency deviates from the nominal value. The LFC
oversees load balancing and restoring the natural frequency to its original state. The fractional-order
proportional-integral-derivative (FOPID) controller for load frequency management was suggested in
this article. The particle swarm optimization (PSO) approach is used to improve the gains for the
FOPID controller to offer automatic LFC of the multi-source electricity system. When the FOPID
controller's results are compared to the PID and PI controllers, the FOPID controller surpasses both.
In terms of peak transient deviation and settling time, the MATLAB/Simulink findings show that the
recommended controller has the best dynamic response of all the other controllers tested.
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