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(57) Abstract :

This invention presents a smart solution for improving the performance of electric vehicle (EV) charging stations powered by solar panels (PV systems) and connected
to the three-phase power grid. These stations charge EVs using solar energy or grid power and can send power back to the grid, but they often face issues like unstable
voltage, electrical noise (harmonics), and inefficient power flow due to varying solar output and EV demands. The proposed system uses an artificial neural network
(ANN) controller, a type of artificial intelligence, to address these problems. The ANN monitors real-time data from the grid, solar panels, and EV batteries, quickly
detecting issues like harmonics or voltage fluctuations. It then adjusts the power flow through a voltage source converter (inverter) to cancel out noise, stabilize voltage,
and maintain efficient power delivery, achieving near-perfect power quality harmonic distortion below 1% and power factor close to 1. The system supports both grid-
connected and standalone modes, seamlessly switching between them to ensure reliable operation even during grid failures. Unlike traditional controllers, the ANN
adapts automatically to changing conditions without manual tuning, offering faster response and better performance. Tested in simulations, this approach meets strict
power quality standards IEEE 519, reduces energy losses, and promotes eco-friendly energy use, making it ideal for modern EV charging stations.
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