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Abstract

This study introduces a fractional-order proportional integral derivative (FOPID)
controller designed for voltage regulation in a photovoltaic power distribution system with a boost
converter. The objective of the study was to enhance system performance through the
implementation of a tuning method and the genetic algorithm (GA) method. A comparative analysis
is conducted between these controllers and a trial-and-error method, evaluating their performance
using two key metrics: integral time absolute error (ITAE) and integral time square error (ITSE).
The FOPID controller's design parameters, including K p e >, A, Kd, and U, are adjusted to

achieve precise voltage regulation of the system's output.

The proposed controller successfully reduces low overshoot by 0.5% and significantly
improves stabilization time, achieving a response time of only 0.49 seconds. Simulation results
validate the superior performance of the fractional-order PID controllers compared to the trial-and-
error method.
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