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An Intelligent Voltage Controller for a PV Inverter System Using 
Simulated Annealing Algorithm-Based PI Tuning Approach 
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Abstract: This study associates an intelligent voltage controller based PI approach for PV electrical inverter 
by employing a meta-heuristic optimization algorithmic called a Simulated Annealing (SA) algorithm. It's 
outlined as a physical process of minimization which is a kind of optimization problems. During this 
methodology, the procedure of trial and error in getting kr and 1; parameters utilized in a conventional PI 
controller is avoided. Besides, it is then used to optimize the PI parameters in order to get the desired output 
voltage of the PV electrical inverter along with the PWM method. The proposed design of the overall PV 
electrical inverter is modelled using simulink/code of matlab environment. As a result, firstly; to evaluate the 
proposed controller (SA-PI) of the PV inverter. Its performance is investigated by connecting three different 
loads to the system. Noted that, it is robust in terms of voltage amplitude, Total Harmonic Distortion (THD) and 
a minimlllll value of Mean Absolute Error (MAE). Secondly, the SA algorithm based PI controller generally 
provides a better desired output and fast response with a high convergence rate as compared with the PSO 
algorithm. 
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INTRODUCTION 

In the past years, the demand electricity sector has 
attracted much attention to the power production using 
the natural resources such as fossil fuel, coal and natural 
gas which considered as the main source of negative 
impacts for environmental Issues (Monfared and 
Golestan, 2012; Akorede et al,, 2012), In order to 
overcome these issues, the concept of Renewable Energy 
Sources (RES) has increased more and more as a clean 
sustainable energy based on its development and 
utilization (Figueiredo and Martins, 201 0; Ozgener, 2006; 
Najeeb eta!,, 2006), 

Among RES, PV systems have played most important 
role in the electricity generation because of the 
technology improvement, zero pollution generated, clean 
and cost is decreased (Khatib et al,, 2012; Chel et al,, 

2009; Ali et al., 2015). However, there are two modes for 
implementing the PV generators either grid connected or 

stand-alone. For both of them, there is a power electronic 
device; it is called a Voltage Source Inverter (VSI) located 
between the PV generator and the loads to achieve the 
desired output (Blaabjerg et al,, 2004), In the stand-alone 
mode operation, the PV inverter should be able to provide 
the required power to the connected loads (Daud et al., 
2013; Kaundinya et al,, 2009), In addition, the output 
cwrent and voltage waveforms of a VSI should be 
controlled based on a control technique by using its 
reference values as a feedback. Thus, the main objective 
of a good PV inverter regardless of the external 
disturbances is to provide a constant frequency and 
amplitude voltage as mentioned in the international 
standard IEEE-929-2000, 

To meet the robust output performance in the PV 
inverter systems, there are different controller's 
techniques have been suggested such as PI, Fuzzy Logic 
(FL) deadbeat and so on along with usiug different types 
of Pulse Width Modulation (PWM) methods (Kumar and 
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