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ABSTRACT  

The growing demand for renewable and sustainable energy solutions has created a demand for 

efficient and flexible systems for harnessing solar energy. This project presents the development 

of an efficient and flexible solar charge regulator capable of charging various batteries with 

different capacities at the same time using one unit. The system incorporates buck-boost converter 

topology that step downs and steps up the input voltage to match the requirements of the batteries 

being charged. The system also integrates Maximum Power Point Tracking (MPPT) algorithm that 

is Perturb and Observe (P&O) method using an ATmega328P microcontroller to maximize the 

power extracted from the solar panel under various environmental conditions. The system is 

equipped with current and voltage sensors to monitor the system’s parameters and an LCD display 

that display charging voltages of the batteries and the current of the load connected to the system. 
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It also employs Pulse Width Modulation technique (PWM) for efficient control of the power 

conversion process. Overcharge protection, over-discharge protection, and reverse current flow 

protection were integrated to ensure safe charging of the batteries. The system was simulated using 

Proteus software to validate the performance of the system and the design was validated by testing 

with both lead-acid and lithium-ion batteries. The outcome indicates the ability of the system to 

charge batteries of different capacities using solar power effectively, making it suitable for offgrid 

systems, rural electrification, and for applications like Electrical Vehicles (EV) charging.  
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