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Abstract— The trend of using renewable sources is gaining 

importance due to clean and inexhaustible properties. Among 

various natural resources, photovoltaic systems are 

commonly used. Here design and development of electric 

power System of an electric solar vehicle is presented. In this 

system the solar electrical vehicle can be able to use as a local 

power source. This can be facilitated by means of a DC-DC-

AC converter. SEPIC and H-bridge inverters are used for this 

purpose. This solar vehicle is equipped with a Maximum 

Power Point Tracking (MPPT) system that ensures that the 

solar photovoltaic system is delivering maximum power to 

the load. Thus, the proposed system can help in reducing the 

usage of power from the grid and can able to reduce the 

pollution to a great extent. The proposed system will improve 

the utilization of renewable power production and also ensure 

efficient usage of the available energy. The project aims to 

develop a MATLAB simulation and a hardware model of 

electrical power system of solar vehicle. 
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I. INTRODUCTION 

Now a days solar photovoltaic gain more acceptance because 

of environmental and safety problems of conventional power 

plants and advancement of technology. Increasing pressure 

on environmental protection and anticipative shortage of the 

conventional energy has called for the development of the 

regenerative energy. Many types of renewable power 

conversion systems were developed including the grid-tied 

system for reducing the power from the utility and the stand-

alone system for providing the load power without the utility. 

Solar Energy is the ultimate source of energy, which is 

naturally replenished in a short period of time, for this reason 

it is called “Renewable Energy” or “Sustainable Energy”. 

Due to the severity of the global energy crisis and 

environmental pollution, solar electric vehicles are also the 

focus of intense research. 

India has huge potential for solar power generation. 

As the nation is facing an increasing demand supply gap in 

energy, it is important to tap solar potential to meet the energy 

needs. The efficiency of solar cells depends on many factors 

such as temperature, insulations, spectral characteristics of 

sunlight, dirt, shadow, and so on. Changes in insulations on 

panels due to fast climatic changes such as cloudy weather 

and increase in ambient temperature can reduce the PV array 

output power. More importantly, high initial cost and limited 

life span of PV panels make it more critical to extract as much 

power from them as possible. Because of this the usage of 

MPPT techniques plays an important role in the solar based 

systems. 

The main goal of this project is to develop a solar 

electric vehicle with MPPT techniques and having the 

capability of supplying power to the local load. It is 

summarized as stated below:  

 Design a SEPIC converter for solar application  

 Implement MPPT control to tap maximum solar power 

with dc-dc converter  

 Generation of PWM pulses to operate the switches of 

inverter  

 Model the converter, inverter and MPPT technique using 

Simulink Implementation of this project will improve the 

efficiency of solar electrical vehicles and thus it 

improves the utilization of solar energy. This will reduce 

the use of fossil fuel systems and also the pollution. To 

accomplish the objectives in this project the following 

methods are important;  

 Analyze operation of MPPT  

 Designing of the components required  

 Simulation of electrical circuit of the vehicle  

 Simulation of buck-boost converter and DC-AC 

converter  

 Assembly and testing of all systems 

II. SYSTEM DESCRIPTION 

Main component of the system is PV panel which converts 

solar energy directly into electricity. Voltage dividers and 

current sensors are employed to sense instantaneous values of 

voltage and current. Microcontroller converts analogous 

value of voltage and current to digital signals for processing 

algorithm which is programmed inside the PIC. The main 

purpose of algorithm is to adjust the duty cycle of pulse 

signals for firing the only switch of SEPIC DC-DC converter. 

By varying the duty cycle, the algorithm modifies the input 

impedance of SEPIC so that maximum power is transferred 

from the PV panel to SEPIC under varying irradiation 

conditions. That DC voltage is stored inside the battery. DC 

motor is used for powering the vehicle. The sine wave 

inverter circuit with four MOSFET switches converts DC to 

AC for powering the AC load. The firing pulses for inverter 

switches are generated by the microcontroller. The DC supply 

for powering the microcontroller is obtained by regulating the 

battery output voltage. 

In the SEPIC converter circuit IC TLP250 is used as 

the driver IC for amplifying the weak voltage from the 

microcontroller. A 12V supply from the regulator IC7812 is 

given to the TLP250 for its operation. In the converter 

controller circuit MPPT programme is loaded at the 

microcontroller PIC16F877A and clock signal is provided 

using a 4MHz crystal oscillator. Voltage regulator IC 7805 is 

used for supplying constant 5V to the microcontroller. In H-

bridge inverter four MOSFET IRF540 are used and IC 

FAN7392 is used to drive the inverter switches. In inverter 

controller circuit, the programme for PWM is stored inside 

the registers of Atmega328 and clock signal is provided using 

a 16MHz crystal oscillator. The overall circuit of solar 

electric vehicle is shown in figure 1 and the prototype is 

shown in figure 2. 
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Fig. 1: Overall Circuit 

 
Fig. 2: Prototype of Solar Electric Vehicle 

III. RESULT AND DISCUSSION 

Simulation was done using MATLAB simulink. The program 

for generation of pulse signals for SEPIC to track maximum 

power from solar panel was written and tested successfully. 

Similarly the pulse signals for the four switches of inverter 

were also generated. 

The Figure 3 shows the simulation diagram of Solar 

electrical vehicle converter. Here MPPT technique is used for 

changing the duty cycle of the converter for operating in 

maximum power point. Input to the converter is given from 

the solar panel. Input to the solar panel is changed by 

changing the values of irradiation and temperature. The 

corresponding output pulse from the Microcontroller with 

different duty cycles at various irradiation conditions are 

shown in Figure 4. Pulse width modulation is used for 

triggering the MOSFETs of H-bridge converter. And this 

inverter is used as the DC-AC converter. 

 
Fig. 3: Matlab Simulation of Solar Electric Vehicle 

 
Fig. 4: Output pulse from the microcontroller with different 

duty cycles at various irradiation conditions 

 
Fig. 5: Input and Output Waveform of Solar Panel 

Input of 400Wb/m2at a temperature of 250c is given 

as the input to the solar panel and the corresponding output of 

10.8V is shown in the Figure 5. This output of solar panel is 

directly given as the input of SEPIC converter. The 

corresponding output voltage and current of SEPIC converter 

is shown Figure 6. MPPT adjust the duty cycle for obtaining 

this maximum output power. 

 
Fig. 6: Output Voltage and Current of SEPIC Converter 

The Figure 7 shows the inverter output. PWM is 

given as the gate pulses for the operation of full-bridge 
inverter. The full-bridge inverter converts 12V DC from the 

battery to 12V AC. 

 
Fig. 7: Output of Inverter 

12V 50 Hz AC from the inverter output is given to 

the step up transformer for obtaining 230V.Thus the output 
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voltage of 230v 50hz is obtained from the prototype. Figure 

8 shows the output from hardware. 

 
Fig. 8. Output Voltage from inverter obtained from the 

prototype 

IV. CONCLUSION 

This project introduces a new electrical system design for 

solar powered electric vehicles. It efficiently charges the 

batteries of solar powered vehicles and allows the excess 

energy to be pumped to the local load thereby utilizing the 

energy that would have otherwise been wasted. It also 

provides a reliable store of energy during off-peak times. The 

hardware prototype validates the working principle of the 

system. Such a system will be highly useful for shuttle 

services in large campuses and tourist places. And by the 

implementation of smart grid, these electrical vehicles can be 

used as a distributed source by little modifications. The 

benefits of this approach include utilizing the full potential of 

the PV panels at all times, and the vehicles almost purely 

running on green energy. Further improvements in the battery 

charge measurement techniques, smart meters, smart 

appliances and faster charging techniques will make it more 

efficient and feasible. Solar power and electric vehicles are 

the way forward for a greener tomorrow. 
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