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Abstract 
In order to reduce the harmonic distortion at output voltage of voltage source inverter (VSI) for linear 
and non-linear loads, conventional proportional-integral (PI) and  proportional-integral-derivative 
(PID) controllers are widely used. In this study, the total harmonic distortion (THD)  at output voltage of 
VSI system controlled PI and PID controllers whose parameters are estimated by minimizing errors using 
İntegral Performance Criteria (Integral of the Time-Weighted Absolute Error (ITAE), Integral of the 
Absolute Error (IAE), Integral of the Square Error (ISE)) is observing and comparing for various loads 
using FFT analysis in Matlab Enviroment. 
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1. INTRODUCTION 
The pulse-width modulation (PWM) voltage-source inverter (VSI) is extensively employed in AC power 

conditioning systems. When operated with nonlinear or periodic loads, the output voltage of these systems 

contains significant harmonic distortion if they are not properly controlled. To control the VSI system various 

control methods are used, especially conventional proportional-integral (PI) and proportional-integral-

derivative (PID) controllers [1-5] are commonly used to keep the harmonic value within a certain range. 

An optimization algorithm is commonly employed to determine the optimal controller parameters for PID 

and PI controllers. In this study, the time domain integral error performance criteria which are based on 

calculating the error signal between the system output and the input reference signal are used to estimate the 

parameters of PI and PID controllers which control the three-phase voltage source inverter. VSI controlled 

with the PI and PID controllers whose parameters are estimated by minimizing errors using integral of 

absolute error (IAE), integral of time multiplied by absolute error (ITAE), integral of squared error (ISE) 

performance criteria [2] are modeled in MATLAB and simulated for various loads and the results are 

analyzed using FFT analysis for observing the total harmonic distortion (THD) of the output voltage. Based 
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