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ABSTRACT 

Energy is the most valuable resource and foundation of civilization. Saving and 

improving this resource for future requires an in-depth understanding of energy 

resources, optimal operation and sustainable usage. In this project, modeling and 

simulation of a solar panel to study its characteristics is presented. The investigation of 

the panel characteristics depends on MATLAB/Simulink and INSEL software. Some 

experiment measurements of the panel characteristics are also done. There are two 

photovoltaic solar systems: one is the off-grid and the second is the on-grid. In this 

project a design of Photovoltaic off-grid system is considered which can be used for 

isolated areas which are difficult to feed from the electrical networks. The off-grid system 

consists of Photovoltaic panel, charger controller, battery and inverter. The project deals 

with the design of inverter, charger controller and tracker. The implementation of an off-

grid system as a product is finally produced. Finally, a design of PV solar system for 

lighting the Faculty of Engineering (Rabigh) is considered. 
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