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Advanced Off-Board Charging for Electric Vehicles: Solar PV and SEPIC Converter Integration
The proposed system integrates solar energy as the primary power source for electric vehicle (EV) charging, utilizing Solar Photovoltaic (PV) panels to capture sunlight and convert it into electrical energy. A SEPIC (Single-Ended Primary-Inductor Converter) is employed to efficiently interface between the variable output voltage of the solar panels and the stable voltage required to charge the EV battery. The system is controlled by a microcontroller that generates PWM signals to regulate the operation of MOSFETs, ensuring the delivery of sufficient voltage and current to the battery. The SEPIC converter’s ability to step up or step down the input voltage guarantees a stable output for efficient charging. Additionally, the stored energy in the EV battery is used to power home appliances through an AC-DC and DC-AC bidirectional single-phase inverter. The system supports dual charging modes—solar-to-EV via the SEPIC converter and grid-to-EV via the bidirectional inverter—offering flexibility, energy efficiency, and backup power for both the EV and home appliances.
Major components presenting this system:
1. Rechargeable Battery.
2. Arduino UNO Micro controller.
3. SEPIC Device.
4. Solar.
5. Charging Circuit.
6. Rechargeable Battery.
7. AC-DC and DC -AC bidirectional converter.
8. AC load.


Software’s used:
1. Embedded C programming.
2. Arduino IDE studio for dumping code into Micro controller.
3.  Express SCH for Circuit design.
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