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Abstract - As a non-polluting alternative to fuel-based vehicles, Electric Vehicles (EVs) are an advantageous choice. Electricity
is typically required to charge these EVs; hence, a novel Renewable Energy Source (RES) powered EV charging station
connected to the grid is developed. EV charging stations are required where energy for charging is sourced from RES because
the energy stored in EV batteries is insufficient for long-distance driving. This work puts forth the proposal of Hybrid Renewable
Energy Source (HRES)-based EV charging, in which these charging stations are equipped with RES and battery storage systems.
The energy produced from the PV panel is supplied to the grid via an improved KY buck-boost converter along with a Three
Phase Voltage Source Inverter (3¢ VSI). The energy obtained is additionally stored in an EV battery for further use. By resolving
optimization issues and accelerating convergence, the Sea Lion Optimized PI controller (SLnO-PI), which controls converter
operation, maintains a steady supply to the DC link. Similarly, by using a Proportional Integral (PI) controller, 3¢ VSI coupled
to the grid is maximized. The Pulse Width Modulation (PWM) rectifier, which is utilized in Wind Energy Conversion Systems
(WECS) employing a Doubly Fed Induction Generator (DFIG), converts AC to DC with the help of a PI controller. The work is

simulated in MATLAB Simulink software and respective outcomes are obtained and outcomes are analyzed with efficiency of

97% and voltage gain of 1:16.
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1. Introduction

Increasing fossil fuel prices and updated regulations
aiming at decreasing CO; emissions in traditional automobiles
have prompted interest in EVSs. It requires excellent charging
stations to “refuel” the batteries on a frequent basis to run
smoothly and continuously [1, 2].

The instantaneous connecting of several EVs to an
electrical grid for charging enhances the demand for power
and causes other grid-related challenges. Using energy from
RES for EV charging represents a particular response to power
system challenges. Because of the benefits it offers, solar PV
power generation is preferable to other RESs. Electricity for
EVs is produced pollution-free by solar-powered charging
stations, which is good for the environment [3, 4]. Because of
the steady drop in PV module prices, PV is becoming
increasingly regarded as a competitive energy source for grid
supplementation [5].

Furthermore, PV system requires minimal repairs in
terms of workforce and fuel. Energy exchanging technology,
battery management systems, improved installation

OOE)

procedures, and design standards have all contributed to a
considerable improvement in the application of PV to charge
EVs [6].

As a result, a step-up gain DC-DC converter is employed
to enhance the low direct voltage obtained from the PV system
in order to meet the power equipment’s requirements. The
Boost converter [7] lacks current input control, yet it is
capable of providing high gain at low-duty ratios. At a high-
duty cycle, it draws some input current from the source,
causing problems with converter parts.

Buck converters, Buck-boost converters [8], Cuk
converters [9, 10], Zeta [11] and Single-Ended Primary
Inductance Converters (SEPIC) [12, 13] are examples of
conventional single switch step-down/step-up converters.
These converters are preferably used for converting low DC
output voltage to high DC output voltage.

Even though Buck-boost and Cuk converters step
voltages up and down, their efficiency is insufficient, causing
stress on the component. KY converter has low voltage ripples
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