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Abstract:

Abstract: Frequency load management is a critical challenge in the field of engineering and power
system operation. This study introduces a new approach to address this issue using the Particle
Swarm Optimization (PSO) algorithm. By employing a multi-objective cost function, this method
optimizes the benefits of state feedback matrix. Additionally, the proposed cost function
strategically places the closed-loop system poles within a defined range to accelerate frequency
stability and minimize power transfer differentials between regions. To minimize the specified cost
function, an optimal teaching-learning-based optimization strategy is adopted. Furthermore, the
integration of fuzzy logic techniques for combining essential objective functions is recommended.
The evaluation of the proposed method involves applying the controller to a two-area power system
while considering governor saturation constraints and comparing the results with those of a
traditional Pl controller. Simulation results emphasize the effectiveness of the proposed approach,
demonstrating improvements in system features such as settling time and peak response time.
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