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Abstract: The conservation and efficient management of energy have become crucial to maintaining
industrial productivity, profitability, and competitiveness. The ever-increasing energy demands pose a
significant challenge, making energy efficiency and conservation more essential than ever. A major
concern in energy generation is the wastage of energy due to inefficient storage systems. Many times, the
generated energy goes unutilized due to a lack of proper storage mechanisms. To address this issue, we
are developing an autonomous hybrid energy generation and storage system that is both affordable and
efficient, making it accessible to smaller loads.

This project integrates a solar panel and an AC grid as energy sources. The system will automatically
select the appropriate power source to charge the battery, ensuring optimal energy utilization. A DC-AC
inverter system will be implemented to convert stored DC power into AC for usage. The system is
designed to monitor solar power generation and battery voltage in real-time. When the battery reaches
Sfull charge, the system will disconnect the battery from the solar panel to prevent overcharging and
extend battery life. The key parameters, including solar power and battery voltage, will be displayed on
a 16x2 LCD screen with the help of an Atmega328 microcontroller. This innovative energy solution aims
to improve energy efficiency, reduce wastage, and provide a reliable power source in areas with
frequent power fluctuations.
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