
 ABSTRACT 

 

A resonant DC/DC converter would be a possible solution for power 

applications, particularly in photovoltaic (PV) power sources. In this case, 

the LLC resonant DC/DC converter has worked over a wide input voltage 

range and has good efficiency because it works as soft switching and has a 

low electromagnetic interface, regulating the output voltage at 690V and 

maintaining a constant value when the input voltage changes in the PV 

system. Also, it uses a fundamental harmonic approximation method that 

considers only the fundamental component and eliminates all other 

harmonics. 

In this work, the design of the LLC resonant converter for an a stand-

alone PV power generation system is discussed. It also designed a grid 

integration of the PV system based on the same converter connected 

through a voltage source converter. In this case, the performance of the 

resonant converter is analyzed and tested under different operating 

conditions to achieve high efficiency. The PI controller is realized in this 

work depending on the voltage-controlled oscillator method and then 

integrated with maximum power point tracking to implement maximum 

power extraction. This makes the comparative case study between the two 

techniques of a perturb and observe (P&O) and an incremental conductance 

(Inc) algorithm, to give the best efficiency. A simulation model of the 

presented topology with a 20-kW solar array is designed and built-in to the 

MATLAB/Simulink environment. On the practical side, it has carried out 

the design and implementation of the LLC resonant DC/DC converter 

prototype, and tests were carried out to verify the obtained results of the 

simulation model. Also, arduino UNO is used to build a control system. 

In a stand-alone PV power generation system, there is no difference 

in efficiency. When connected the LLC resonant converter to the grid 

integration of photovoltaic systems, the (P&O) algorithm has better 



efficiency at any change in solar radiation than the (Inc) algorithm. At 

steady-state (sunrise), it has 97.5% while the Inc algorithm has 96.3% with 

temperature T=35C. Increase the efficiency when there is a decrease in 

solar irradiation (shadow) only in the (P & O). At the low level of 400 

W/m
2
, it gives 98.5%. In practical use, the better algorithm is the (P & O), 

which has an efficiency of 98.3%. In the theoretical, stand-alone PV 

generation system, there is no difference in efficiency. When connected to 

the grid integration of photovoltaic systems, the (P&O) algorithm has better 

efficiency at any change in solar radiation than the (Inc) algorithm. At 

steady-state (sunrise), it has 97.5% while the (Inc) algorithm has 96.3% 

with temperature T=35C. Increase the efficiency when there is a decrease 

in solar irradiation (shadow) only in the (P & O). At the low level of 400 

W/m2, it gives 98.5%. In practice, it has used the better algorithm is the (P 

& O), which has an efficiency of 98.3%. 

The total harmonic distortion (THD) for the voltage inverter is 

67.82%. After connecting the line filter of the grid voltage is given a 0%, 

the grid current is 3.62%. Works as a unity power factor. 




