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Abstract—The "'Design of Solar Powered Grid for
Application in Electric Vehicle Charging Station"
integrates solar energy to provide an eco-friendly
charging solution for EVs, utilizing both wired and
wireless power transfer. Solar panels harness energy,
which is stored in a battery and used for charging via
direct wired connections and wireless inductive coupling.
An Arduino microcontroller manages the process,
detecting vehicle presence through IR sensors and
activating a relay to initiate power transfer. Voltage and
current sensors monitor battery conditions, while LEDs
indicate the charging status. The system employs dual
power transfer and receiver coils for efficient wireless
charging over a range, making it ideal for small-scale or
model EVs. This project demonstrates a scalable and
sustainable approach to EV charging, showcasing its
potential for real-world infrastructure.

Index Terms—Solar Power, Electric Vehicle Charging,
Wireless Charging, Inductive Coupling, Energy Storage,
Vehicle Detection, Power Transfer, Sustainable Energy,
EV Charging StationIntroduction:

The "Design of Solar Powered Grid for Application in
Electric Vehicle Charging Station™ aims to develop a
sustainable and efficient charging system by
integrating renewable solar energy with both wired
and wireless power transfer methods. As electric
vehicles (EVs) become increasingly popular, the need
for eco-friendly and reliable charging solutions grows.
This system harnesses solar energy through
photovoltaic panels, storing it in a battery to power
EVs via direct wired connections and wireless
inductive coupling. An Arduino microcontroller
controls the charging process, utilizing IR sensors to
detect vehicle presence and activate power transfer.
Voltage and current sensors ensure optimal battery
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monitoring, while LEDs indicate charging status. By
incorporating dual power transfer methods, this
project provides a scalable and energy-efficient
solution, paving the way for future advancements in
sustainable EV charging infrastructure.

I. EXISTING METHOD

The existing methods for electric vehicle (EV)
charging primarily rely on grid-based power supply,
which involves wired connections to traditional
electrical infrastructure. Conventional charging
stations use plug-in chargers that require physical
connectors, leading to limitations such as wear and
tear, dependency on grid power, and potential
inefficiencies in energy utilization. Some advanced
systems integrate solar power but still rely on wired
transmission, restricting mobility and convenience.
Wireless charging, though emerging, often suffers
from low efficiency due to misalignment between the
transmitter and receiver coils. Additionally, most
current systems lack an intelligent monitoring
mechanism, leading to inefficient power management
and higher energy losses. These limitations highlight
the need for a more sustainable, flexible, and efficient
charging solution that combines both wired and
wireless power transfer while utilizing renewable
energy sources.

I1. DISADVANTAGES OF EXISTING METHOD

o Dependence on Grid Power
e Wired Charging Limitations
e Low Efficiency in Wireless Charging
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e Lack of Intelligent Monitoring
e Limited Mobility and Convenience
e Potential Energy Wastage

I1l. PROPOSED METHOD

The proposed "Design of Solar Powered Grid for
Application in Electric Vehicle Charging Station"
introduces a dual-mode charging system that
integrates both wired and wireless power transfer
using renewable solar energy. Solar panels generate
electricity, which is stored in a battery and used for
charging EVs either through direct wired connections

Solar Panel

or wireless inductive coupling. An Arduino
microcontroller manages the charging process,
detecting vehicle presence with IR sensors and
activating a relay for seamless power transfer. VVoltage
and current sensors continuously monitor battery
conditions, ensuring efficient energy management,
while LEDs provide real-time charging status. The
system employs dual power transfer and receiver coils
to optimize wireless charging efficiency over a range,
reducing dependency on plug-in chargers. This
innovative approach enhances energy sustainability,
improves charging convenience, and offers a scalable
solution for future EV charging infrastructure.
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Figure 1 Block diagram of proposed method

Software Requirements:
. Arduino IDE

e Embedded C
Hardware Requirements:

. Solar Panel

. NODE MCU

. Battery

. Arduino Microcontroller
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- LED
- LCD
. Inductive Coils (Power Transfer & Receiver
Coils)
. IR Sensors
. Relay Module
. LEDs
. LCD Display
. Power Supply Module
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Implementation Diagram of Proposed Method:
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Figure 2 Implementation circuit diagram of proposed method

Hardware Implementation of Proposed Method:

o Sam Funek

Figure 3 Hardware implementation of proposed method
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Advantages:

e Electric Vehicle Charging Stations

e Smart Cities and Sustainable Transport Systems

e Residential and Commercial EV Charging

e Public and Private Parking Spaces

e Highway Rest Stops and Charging Hubs

¢ Reduced Greenhouse Gas Emissions

e Energy Efficiency and Integration with
Renewable Sources

e Traffic and Parking Optimization

Applications:

e  Utilization of Renewable Energy

o Dual Charging Modes (Wired & Wireless)

e Eco-Friendly and Sustainable Solution

o Efficient Power Management

e Enhanced Convenience with Wireless Charging
¢ Real-Time Monitoring of Battery Conditions

e Solar-Powered EV Charging Stations

e Smart Home Charging Systems

IV. CONCLUSION

The "Design of Solar Powered Grid for Application in
Electric Vehicle Charging Station" presents an
innovative and sustainable approach to EV charging
by integrating both wired and wireless power transfer
using renewable solar energy. By utilizing solar
panels, battery storage, and inductive coupling, the
system enhances energy efficiency while reducing
reliance on traditional grid power. An Arduino-based
control mechanism ensures seamless operation, real-
time monitoring, and optimized power management.
With its dual charging capabilities, eco-friendly
nature, and scalability, this system offers a practical
solution for future EV infrastructure, paving the way
for more efficient and sustainable transportation.

V. FUTURE SCOPE

The future scope of the solar-powered EV charging
station includes integration with smart grids for
efficient energy distribution, expansion of wireless
charging technologies for larger distances and in-
motion charging, and the implementation of vehicle-
to-grid (V2G) systems for enhanced grid stability.
Additionally, advancements in energy storage, Al-
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driven optimization, and fast-charging capabilities
will improve efficiency, while the scalability of the
system can support global deployment in both urban
and remote areas. Collaboration with EV
manufacturers and the incorporation of block chain
technology for secure billing will further enhance the
user experience and sustainability of the system.
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