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Abstract: Automatic Voltage Regulation (AVR) is essential for maintaining the stability and reliability of
power systems under varying load and operating conditions. Traditional Proportional-Integral-
Derivative (PID) controllers are commonly used for AVR due to their simplicity and ease of
implementation. However, fixed-parameter PID controllers often exhibit limitations in handling system
nonlinearities,

disturbances, and dynamic changes in the power grid. To address these challenges, this research
proposes a hybrid control strategy that integrates a PID controller with an Artificial Neural Network
(ANN) for enhanced adaptability and performance..
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