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ABSTRACT 

 

The photovoltaic system has been studied to determine the maximum 

power point that can be produced from PV panels. To obtain Maximum 

Power Point Tracking (MPPT) from these PVs, the technique of 

Perturbation and Observation (P&O) is used to achieve (MPPT). A multi-

level inverter (MLI) was designed by reducing the number of components 

count i.e. (electronic switches and dc sources) used to improve the overall 

efficiency, the inverter used is 25-levels and 27-levels with consumption 

of obtaining the maximum possible number of step-stares at output 

waveform. 

 The values of the switching angles were calculated using optimization 

algorithms that depend on artificial intelligence, this algorithm were 

formulated  to work combination in a hybrid manner to reach the optimum 

results of the solutions to produce the optimal switching angles to operate 

the inverter with the lowest possible value of the Total Harmonic 

Distortion (THD). In this work, it is proposed to implement various 

algorithms such as Genetic Algorithm (GA), Artificial Bee Colony 

(ABC), Grey Wolf Algorithm (GWO), Slime Mould Algorithm (SMA), 

Whale Optimization Algorithm (WOA), and Augmented Grey Wolf 

Optimizer and Cuckoo Search (AGWO-CS). In this study, the 

Optimization Algorithm and the multilevel inverter have been designed 

and simulated in MATLAB program, and the frequency spectrum analysis 

was made and found that supports the theoretical analysis of the system. 

The theoretical results and simulation in (MATLAB / SIMULINK) 

confirmed the work of algorithms depending according to the calculation 

of the optimal values of the switching angles in (THD) reduction and is 

lower than (5% IEEE_519 standard).  

The SPARTAN 3E Xilinx FPGA programmed using the VHDL 

language description with the (ISE Design Suite 14.7) simulator is used as 
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controller and pulses generator to drive the gate circuit, and the practical 

results were identical to the results of the simulation .




