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░ ABSTRACT- This paper includes the research work to investigate the optimization of electric vehicle (EV) range by 

integrating rooftop solar panels onto the vehicle. The primary motivation stems from the increasing power demand for EV charging, 

requiring substantial grid electricity production. The paper explores the installation of rooftop solar panels to augment the EV range 

with a single full charge, reducing the dependence on the grid. The simulations are conducted using MATLAB modeling, optimizing 

solar and grid charging schedules based on solar irradiation data. The outcomes showcase a 1.44 kWh battery integration with an 

EV equipped with a 1 kW BLDC motor, weighing 800 kg, including payload. The installation of Rooftop Solar Photovoltaic 

(RTSPV) improved the range of the vehicle with 18.65%, energy consumption is increased with 15.5%, Cost savings in charging 

the battery is up to 15.5% and travel distance with full charge is increased up to 19.6%. This analysis is made with the reference 

drive cycle shown in the paper. While the integration of solar panels significantly extends the vehicle range, the research emphasizes 

the potential for sustainable charging practices to mitigate grid dependence and reduce emissions. 
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░ 1. INTRODUCTION   
The surge in plug-in electric vehicles (PEVs) has spurred 

sustainable charging advancements, emphasizing solar 

integration within DC micro grids. This approach streamlines 

battery charging while enabling bidirectional energy flow 

through Vehicle-to-Grid (V2G) and Grid-to-Vehicle (G2V) 

technologies [1, 2]. Solar plug-in hybrid electric vehicles 

notably curtail charging expenses, favouring cost-effective 

Solar Photovoltaic (SPV) charging over conventional grid 

methods [3]. However, optimizing SPV and grid charging 

schedules remains pivotal for this model's efficacy [4]. 
 

Despite the benefits, seamless integration of on-board solar 

cells with EV batteries poses challenges [5]. SPV integration 

not only offers an eco-friendly charging alternative but also 

eases grid load for EVs [6]. This study concentrates on solar 

photovoltaic integration into electric vehicle charging setups, 

highlighting intelligent energy management's importance [7, 8, 

9]. The research explores the installation of solar panels atop 

EVs to harness solar power. Analysing Solar irradiance using 

NREL's PV watts calculator and NSRDB Viewer for 

Hyderabad (17.3850° N, 78.4867° E), data reveals irradiance 

ranging from 4.44 to 6.97 kWh/m2/day [10]. The highest 

irradiation occurs in March and April, dwindling in August. 

This research delves into solar PV systems on EV rooftops, 

capitalizing on solar irradiation data for effective integration. 

The discussion underscores SPV's impact on charging 

dynamics, emphasizing peak irradiation months for efficient 

harnessing of solar energy. 
 

░ 2. PROPOSED METHODOLOGY 
To reduce the pressure on grid to charge the EV, installation of 

Solar PV panels on EV roof top is proposed and figure 1 shows 

the model of RTSPV vehicle which shows the integration of 

Solar panels on roof top of the vehicle. The methodology 

depicted in figure 2, involves determining the drive cycle, 

calculating vehicle force, power, and energy, and measuring 

rooftop area to extend EV range. The rooftop Solar Photovoltaic 

(RTSPV) system supplements Electric Vehicle battery (EVB) 

charging during operation, augmenting battery range. 
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Figure 1: RTSPV vehicle 
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The charging process for EVB utilizing RTSPV includes an 

optimized charging timetable. Charging occurs via Grid supply 

or RTSPV, depending on vehicle status, sunlight availability, 

and EVB SOC. These parameters dictate the charging mode, 

detailed in table 1. The proposed methodology prioritizes 

optimizing solar energy for EV charging across diverse driving 

scenarios, ensuring efficient energy source utilization. Through 

these strategies, rooftop SPV installations significantly bolster 

the EV's power needs, enhancing sustainability and energy 

efficiency. [14, 15] 

 

 

 

                                                                                    

 

 

                                                                                   

 

 

                                                                                    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Flow Diagram of in estimating the vehicle power train. 

 

Table 1: charging modes of EVB 
 

Vehicle Status Sun light EVB SOC Status Power Source Charging Mode 

Running Available >95% Solar No charging initiated 

Running Available 20% to 90% Solar RTSPV charging initiated 

Running Not Available 20% to 90% NA No charging initiated 

Standstill Available 20% to 90% Solar RTSPV charging initiated 

Standstill Not Available 20% to 90% Grid Grid charging initiated 

Standstill Not Available >95% Grid No charging initiated 

 

░3. BLOCK DIAGRAM AND 

SIMULATIONS 
3.1 Proposed Block Diagram and Flow chart 
The proposed block diagram shown in figure 3 illustrates EV's 

charging and power distribution system with rooftop Solar 

Photovoltaic (RTSPV) installation [16]. EV integrates Grid 

Supply and PV supply, activated via a switch programmed with 

conditions from the Switch Schedule algorithm (table 1) and 

shown in the flowchart (figure 4) [17]. The power train charges 

the battery from SPV or Grid supply, providing power to the 

motor controller for motor activation. The vehicle's charging 

mode is detailed in the flowchart (figure 4) with diverse 

conditions. 
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Figure 3: Proposed block diagram 

Reference Drive Cycle: Analysis of reference drive cycle to understand the vehicle's power requirements 

and performance characteristics [11]. 

Calculation of Vehicle Force: Force required is calculated to propel the vehicle in given drive cycle. Power 

required to propel is analyzed here. 

Power and Energy Calculation: Power and energy are computed to drive the vehicle during reference drive 

cycle. According to the requirement of power and energy rating of motor and battery are designed. [12]. 

Estimation of Required SPV Capacity: Measure the rooftop area suitable to install Solar panels and design 

the circuit to charge the EV battery with RTSPV System. [13].  

https://www.ijeer.forexjournal.co.in/
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Figure 4: Flowchart to show the conditions of charging EVB 
 

3.2 Reference inputs and their ratings: 
A 315W-rated solar panel is analyzed based on the vehicle 

rooftop dimensions. Figure 5 displays (Current Vs Voltage) I-

V and (Power vs Voltage) P-V curves of the PV system. The IV 

and PV curves (figure 5 depict the SPV modules' performance 

characteristics, offering insights into efficiency under varying 

voltage and current. Understanding these curves aids in gauging 

power generation potential and integrating SPV effectively into 

EV charging [18, 19].  
 

 
Figure 5: Simulation results of IV and PV curves of Solar panel 

Simulink simulation, utilizing these curves, facilitates in-depth 

analysis of solar panel performance impacting EV charging. 

This data-driven model enhances energy efficiency and 

sustainability [20, 21]. Utilizing MATLAB's capabilities, this 

analysis targets insights into EV energy efficiency, operational 

behavior, and charging patterns. Vehicle technical parameters 

in MATLAB Simulink are detailed in table 2. The study's 

outcomes guide enhancements in vehicle design and energy 

management, fostering intelligent and sustainable EV solutions 

[22, 23, and 24]. 
 

3.3 Vehicle Parameters used for Simulation in 

MATLAB 
The proposed Switch Schedule algorithm is simulated in 

MATLAB using vehicle parameters shown in table 2. 

Reference drive cycle is considered to implement the vehicle 

parameters along with the irradiance curves which are designed 

to test the said steps in figure 2. The Drive cycle demonstrates 

algorithm access points, and Irradiance reflects sun irradiance 

at 17.3850° N, 78.4867° E throughout the year. MATLAB 

simulation, aligned with table 1 conditions and flowchart in 

figure 4, is implemented using subsystems in MATLAB 2023b 

version and simulation model is shown in figure 6. 
 

░ Table 2 Vehicle parameters taken as inputs of MATLAB 
 

 

The Drive cycle illustrates vehicle velocity in kmph, facilitating 

the calculation of Force needed to propel the vehicle using 

equation 1, a dynamic vehicle equation based on data in table 

2. The MATLAB Vehicle model incorporates equations 1 to 4, 

enabling motor activation per the Drive cycle's activation 

signal. 
 

𝐹𝑡𝑟𝑎𝑐 =  𝐹𝑎𝑒𝑟𝑜 + 𝐹𝑟𝑟 + 𝐹𝑔 + 𝐹𝑎𝑐𝑐                                  (1)  
 

𝑃𝑜𝑤𝑒𝑟 = 𝐹𝑡𝑟𝑎𝑐 ∗ 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦                                          (2) 
 

𝐸𝑛𝑒𝑟𝑔𝑦 =  ∫ 𝑚𝑣(𝑔𝜇 + 𝑎) +
1

2
𝜌𝐶𝑑𝐴𝑓𝑉3) ∗ 𝑡

𝑇

0
           (3) 

 

𝑇𝑜𝑟𝑞𝑢𝑒 =  𝐹𝑡𝑟𝑎𝑐 ∗ 𝑟𝑤ℎ𝑒𝑒𝑙                                                     (4) 

Vehicle Parameters Motor ratings 

Mass of the vehicle 500Kg Motor: BLDC 

Payload 300 Kg 
Power 

Rating: 
1000 W 

Gross vehicle 

weight 
800 kg Speed: 

1200 

rpm 

Vehicle Length x 

Width x Height 

1939mm x 

1116mm x 

40mm 

Torque: 5Nm 

Vehicle Performance: Battery: LiFePO4 

Range of the 

vehicle 
60 Km Voltage 48 V 

Vehicle Top 

Speed: 
25Kmph Capacity 30 Ah 

Gravitational 

Force 
9.81 m/s^2 

Coefficient 

of Density 

Cd 

0.44 

Rolling Resistance 

Coefficient μ 
0.013 

Air Density 

Coefficient ρ 

1.2 

kg/m^3 

https://www.ijeer.forexjournal.co.in/


 International Journal of 
                    Electrical and Electronics Research (IJEER) 

Open Access | Rapid and quality publishing                                           Research Article | Volume 12, Issue 1 | Pages 66-72 | e-ISSN: 2347-470X 
 

 

69 Website: www.ijeer.forexjournal.co.in                   Optimizing Electric vehicle range through Integrating 

  
                                                                     Figure 6: Simulation model of proposed system

 

░ 4. RESULTS 
4.1 Conditions to Charge of the battery 
Figure 7 depicts simulation results for different scenarios 

mentioned in the algorithm where the figure 7c shows vehicle 

running status, figure 7a represents irradiance, EVB charge 

enabling switch curve is shown in figure 7b, d. Switch 

activation aligns with vehicle running conditions, with motor 

status and battery SOC are shown in figure 8 and figure 9. It 

shows that motor operation is following the path of vehicle 

running status and battery SOC is reducing in faster rate while 

battery alone is functioning and while EV getting charged with 

PV, battery SOC degradation rate is also reduced. Details are 

tabulated in table 3. 
 

 
                                                                         Figure 7: Simulation results of Switch Schedule algorithm 

Figure 8:  Motor Speed while vehicle is running Figure 9:  Battery SOC 

https://www.ijeer.forexjournal.co.in/
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4.2 Battery and its results 
As per literature, the simulated battery is a lithium-ion type with 

a 48V, 30Ah rating, displaying voltage and State of Charge 

(SOC) in figure 9. During vehicle travel, the battery exhibits 

slow discharge due to simultaneous Solar PV charging. Upon 

rest, it resumes charging via Grid supply. Table 3 outlines the 

response of a 48V, 30Ah battery-powered EV with and without 

integrated 315W RTSPV, running at an average speed of 21.7 

kmph. The comparative analysis of the vehicle's performance 

parameters with and without the Rooftop Solar Photovoltaic 

(RTSPV) system reveals noteworthy insights. The analysis 

includes vehicle range and charging costs, assuming ₹8 as the 

per unit electricity charges. 
 

░ Table 3: Vehicle output parameters with and without 

integration of rooftop solar panel 

 

 

░ 5. DISCUSSION 
An 800 kg Golf cart, fitted with a 315W rooftop solar panel, 

exhibits a 90% system efficiency, powering a 1kW BLDC 

motor. Variations in solar irradiance affect the 48V, 30Ah 

Lithium-ion batteries charging, impacting the vehicle's energy 

consumption. Results show enhanced range and distance 

coverage with solar integration, reducing consumption costs. 

  

The vehicle equipped with the RTSPV system demonstrates a 

commendable improvement in range, showcasing an 18.65% 

increase from 56.6 km to 67.1 km. While the energy 

consumption rises marginally by 18.75%, from 1.44 kWh to 

1.707 kWh, the extended range suggests enhanced efficiency. 

Despite the increase in energy consumption, the cost 

consumption per kilometre experiences a notable reduction of 

15.5%, dropping from 0.2035 Rupees/km to 0.1717 Rupees/km. 

This reduction signifies potential cost savings over the vehicle's 

lifespan. The time taken to travel with a full charge sees a 19.6% 

increase with the RTSPV system, from 2.5 hours to 2.99 hours.  
 

However, it's crucial to note that both scenarios incur the same 

electrical charges of 8 Rupees for a unit charge. These findings 

underscore the trade-offs and advantages associated with the 

integration of RTSPV systems in electric vehicles. The 

observed increase in energy consumption and charging time is 

counterbalanced by the substantial improvement in range and 

the economic benefit of reduced cost consumption per 

kilometre, reinforcing the potential viability and sustainability 

of solar-powered electric vehicles. 
 

 

░ 6. CONCLUSIONS 
The integration of RTSPV with the EV notably enhances the 

vehicle's range by 18.65%. This integration diminishes reliance 

on grid power for EV operation within specific time and 

distance limits. However, the additional cost incurred for 

installing solar panels on the EV rooftop stands as a significant 

limitation to widespread adoption. Despite a slight increase in 

energy consumption and charging time, the vehicle exhibits an 

impressive 18.65% boost in range, reaching 67.1 km. Moreover, 

the 15.5% reduction in cost consumption per kilometre, from 

0.20 Rupees/km to 0.17 Rupees/km, highlights potential cost 

savings. These findings emphasize the favourable trade-offs 

and economic advantages associated with RTSPV integration, 

supporting the viability and sustainability of solar-powered 

electric vehicles. 
 

Future implications involve integrating diverse renewable 

sources and devising efficient battery charging schedules to 

prevent degradation and optimize energy utilization, essential 

for sustainable development. 
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Appendix: 

Figure A1: Figure 1: RTSPV vehicle 

Figure A2: Figure 2: Flow Diagram of in estimating the vehicle 

power train. 

Figure A3: Figure 3: Proposed block diagram                     

Figure A4: Figure 4: Flowchart to show the conditions of 

charging EVB. 

Figure A5: Figure 5: Simulation results of IV and PV curves of 

Solar panel 

Figure A6: Figure 6: MATLAB simulation Model 

Parameters 

Vehicle 

without 

RTSPV 

Vehicle with 

RTSPV 

Range of the Vehicle in km 56.6 67.1 

Energy consumed in kWh 1.44 1.707 

Time taken to travel with one full 

charge in hours 
2.5 2.99 

Per unit Electricity charges 8 8 

Cost consumption for one km 

(Rupees) 
0.20 0.17 
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Figure A7: Figure 7: Simulation results of Switch Schedule 

algorithm 

Figure A8: Figure 8:  Motor Speed while vehicle is running. 

Figure A9: Figure 9:  Battery SOC 

Table A1: Table 1: charging modes of EVB. 

Table A2: Table 2 Vehicle parameters taken as inputs of 

MATLAB.  

Table A3: Table 3: Vehicle output parameters with and without 

integration of rooftop solar panel 
 

░ REFERENCES 
[1] Y. Zhang and L. Cai, "Dynamic Charging Scheduling for EV Parking Lots 

With Photovoltaic Power System," in IEEE Access, vol. 6, pp. 56995-

57005, 2018, doi: 10.1109/ACCESS.2018.2873286. 

[2] S. Atanalian, M. Abarzadeh, H. Y. Kanaan and K. Al-Haddad, "PV 

Assisted EV Charging in DC Micro-Grids," IECON 2019 - 45th Annual 

Conference of the IEEE Industrial Electronics Society, Lisbon, Portugal, 

2019, pp. 4706-4711, doi: 10.1109/IECON.2019.8927679.  

[3] A. Aliakbari and V. Vahidinasab, "Optimal Charging Scheduling of Solar 

Plugin Hybrid Electric Vehicles Considering On-the-Road Solar Energy 

Harvesting," 2020 10th Smart Grid Conference (SGC), Kashan, Iran, 

2020, pp. 1-6, doi: 10.1109/SGC52076.2020.9335773.  

[4] M. Kobbi, L. Mazouz and C. Ghenai, "Modernization, control, and energy 

management of an industrial electric vehicle with solar energy supply," 
2022 5th International Conference on Power Electronics and their 

Applications (ICPEA), Hail, Saudi Arabia, 2022, pp. 1-6, doi: 

10.1109/ICPEA51060.2022.9791198.  

[5] M. Grosso, D. Lena, A. Bocca, A. Macii and S. Rinaudo, "Energy-
efficient battery charging in electric vehicles with solar panels," 2016 

IEEE 2nd International Forum on Research and Technologies for Society 

and Industry Leveraging a better tomorrow (RTSI), Bologna, Italy, 2016, 

pp. 1-5, doi: 10.1109/RTSI.2016.7740569.  

[6] V. Suresh, M. S. Bhaskar, K. D. Kumar and K. B. Chandra, "Dynamic 

Programming-Based Energy Management Strategy Optimization for PV 

System Hybrid Electric Vehicles," 2023 International Conference on 
Intelligent and Innovative Technologies in Computing, Electrical and 

Electronics (IITCEE), Bengaluru, India, 2023, pp. 155-160, doi: 

10.1109/IITCEE57236.2023.10090989.  

[7] R. Das, C. P. Shrivastava, H. Kejriwal, A. Anand and A. K. Pati, "A Novel 

Energy Management Algorithm for Solar Based Electric Vehicle," 2021 

IEEE 2nd International Conference on Applied Electromagnetics, Signal 
Processing, & Communication (AESPC), Bhubaneswar, India, 2021, pp. 

1-6, doi: 10.1109/AESPC52704.2021.9708511.  

[8] G. Badea et al., “Design and simulation of Romanian solar energy 

charging station for electric vehicles,” Energies, vol. 12, no. 1, p. 74, 2018, 

doi:10.3390/en12010074.  

[9] Mohamad Azlan Hussin, A. N. Abdalla, R. Ishak, R. Abdullah and Zailini 

Mohd Ali, "Study on improving electric vehicle drive range using solar 
energy," International Conference on Electrical, Control and Computer 

Engineering 2011 (InECCE), Kuantan, Malaysia, 2011, pp. 373-376, doi: 

10.1109/INECCE.2011.5953909. 

[10]  A. K. Gautam, M. Tariq, J. P. Pandey, K. S. Verma and S. Urooj, "Hybrid 
Sources Powered Electric Vehicle Configuration and Integrated Optimal 

Power Management Strategy," in IEEE Access, vol. 10, pp. 121684-

121711, 2022, doi: 10.1109/ACCESS.2022.3217771. 

[11] A. Saleem, N. Liu, J. Hu, A. Iqbal, M. A. Hayyat and A. Waqar, 
"Equation-Based Design of Self Charged Solar-Powered Electric 

Vehicle," 2020 5th Asia Conference on Power and Electrical Engineering 

(ACPEE), Chengdu, China, 2020, pp. 1106-1110, doi: 

10.1109/ACPEE48638.2020.9136572.  

[12] R. Shankar, J. Marco and F. Assadian, "Design of an optimized charge-

blended energy management strategy for a plugin hybrid vehicle," 

Proceedings of 2012 UKACC International Conference on Control, 

Cardiff, UK, 2012, pp. 619-624, doi: 10.1109/CONTROL.2012.6334701.  

[13] D. Selvaraj and D. Rangasamy, “Electric vehicle charging using roof top 

photovoltaic controlled with new hybrid optimization technique,” 

IJEECS, vol. 26, no. 3, pp. 1227-1234, 2022, 

doi:10.11591/ijeecs.v26.i3.pp1227-1234.  

[14] G. Carli and S. S. Williamson, "Technical Considerations on Power 

Conversion for Electric and Plug-in Hybrid Electric Vehicle Battery 
Charging in Photovoltaic Installations," in IEEE Transactions on Power 

Electronics, vol. 28, no. 12, pp. 5784-5792, Dec. 2013, doi: 

10.1109/TPEL.2013.2260562.  

[15] M. Grosso, D. Lena, A. Bocca, A. Macii and S. Rinaudo, "Energy-
efficient battery charging in electric vehicles with solar panels," 2016 

IEEE 2nd International Forum on Research and Technologies for Society 

and Industry Leveraging a better tomorrow (RTSI), Bologna, Italy, 2016, 

pp. 1-5, doi: 10.1109/RTSI.2016.7740569.  

[16] A. Verma, B. Singh, A. Chandra and K. Al-Haddad, "An Implementation 

of Solar PV Array Based Multifunctional EV Charger," in IEEE 
Transactions on Industry Applications, vol. 56, no. 4, pp. 4166-4178, July-

Aug. 2020, doi: 10.1109/TIA.2020.2984742. 

[17] M. H. Alsharif, R. Kannadasan, A. Jahid, M. A. Albreem, J. Nebhen and 

B. J. Choi, "Long-Term Techno-Economic Analysis of Sustainable and 
Zero Grid Cellular Base Station," in IEEE Access, vol. 9, pp. 54159-

54172, 2021, doi: 10.1109/ACCESS.2021.3071250. 

[18] S. B. Thanikanti et al., “A dynamic mismatch loss mitigation algorithm 

with dual input dual output converter for solar PV systems,” Sol. Energy 
Mater. Sol. Cells, vol. 251, p. 112163, 2023, 

doi:10.1016/j.solmat.2022.112163.  

[19] R. Z. Caglayan, K. Kayisli, N. Zhakiyev, A. Harrouz and I. Colak, "A 
Case Study: Standalone Hybrid Renewable Energy Systems," 2022 11th 

International Conference on Renewable Energy Research and Application 

(ICRERA), Istanbul, Turkey, 2022, pp. 284-292, doi: 

10.1109/ICRERA55966.2022.9922792.  

[20] T. Li, H. Liu, H. Wang and Y. Yao, "Multiobjective Optimal Predictive 

Energy Management for Fuel Cell/Battery Hybrid Construction 

Vehicles," in IEEE Access, vol. 8, pp. 25927-25937, 2020, doi: 

10.1109/ACCESS.2020.2969494.  

[21] R. Arora, R. Gera, V. Parihar, A. Tiwari, U. Verma and P. Singh, "Energy 

Management in presence of Solar PV Systems and Electric vehicles: Case 

Study," 2020 Second International Conference on Inventive Research in 
Computing Applications (ICIRCA), Coimbatore, India, 2020, pp. 1065-

1070, doi: 10.1109/ICIRCA48905.2020.9182836.  

[22] T. Donateo et al., “An integrated tool to monitor renewable energy flows 

and optimize the recharge of a fleet of plug-in electric vehicles in the 

campus of the University of Salento: Preliminary results,” IFAC Proc. 

Volumes, vol. 47, no. 3, pp. 7861-7866, 2014, doi:10.3182/20140824-6-

ZA-1003.01184.  

[23] S. M. Shariff, M. S. Alam, F. Ahmad, Y. Rafat, M. S. J. Asghar and S. 

Khan, "System Design and Realization of a Solar-Powered Electric 

Vehicle Charging Station," in IEEE Systems Journal, vol. 14, no. 2, pp. 

2748-2758, June 2020, doi: 10.1109/JSYST.2019.2931880.  

[24] R. R. Kar and R. G. Wandhare, "Energy Management System For 

Photovoltaic Fed Hybrid Electric Vehicle Charging Stations," 2021 IEEE 
48th Photovoltaic Specialists Conference (PVSC), Fort Lauderdale, FL, 

USA, 2021, pp. 2478-2485, doi: 10.1109/PVSC43889.2021.9518722.  

[25] R. Abdrakhmanov and L. Adouane, "Energy Management and Powersplit 

for Hybrid Electric Bus Using DP-Based Optimal Profiles Database," 
2017 IEEE Vehicle Power and Propulsion Conference (VPPC), Belfort, 

France, 2017, pp. 1-6, doi: 10.1109/VPPC.2017.8330919.  

[26] V. Telukunta, J. Pradhan, A. Agrawal, M. Singh and S. G. Srivani, 

"Protection challenges under bulk penetration of renewable energy 
resources in power systems: A review," in CSEE Journal of Power and 

Energy Systems, vol. 3, no. 4, pp. 365-379, Dec. 2017, doi: 

10.17775/CSEEJPES.2017.00030. 

https://www.ijeer.forexjournal.co.in/


 International Journal of 
                    Electrical and Electronics Research (IJEER) 

Open Access | Rapid and quality publishing                                           Research Article | Volume 12, Issue 1 | Pages 66-72 | e-ISSN: 2347-470X 
 

 

72 Website: www.ijeer.forexjournal.co.in                   Optimizing Electric vehicle range through Integrating 

[27] H. M. Abdullah, A. Gastli, L. Ben-Brahim and S. O. Mohammed, 

"Planning and Optimizing Electric-Vehicle Charging Infrastructure 
Through System Dynamics," in IEEE Access, vol. 10, pp. 17495-17514, 

2022, doi: 10.1109/ACCESS.2022.3149944. 

[28] K. Chaudhari, A. Ukil, K. N. Kumar, U. Manandhar and S. K. Kollimalla, 
"Hybrid Optimization for Economic Deployment of ESS in PV-Integrated 

EV Charging Stations," in IEEE Transactions on Industrial Informatics, 

vol. 14, no. 1, pp. 106-116, Jan. 2018, doi: 10.1109/TII.2017.2713481. 

[29] R. Z. Caglayan, K. Kayisli, M. Roscia, A. Harrouz, R. Bayindir and I. 
Colak, "PV&TEG Hybrid System controlled with Fuzzy based MPPT," 

2023 11th International Conference on Smart Grid (icSmartGrid), Paris, 

France, 2023, pp. 01-06, doi: 10.1109/icSmartGrid58556.2023.10171081.  

[30] T. S. Biya and M. R. Sindhu, "Design and Power Management of Solar 
Powered Electric Vehicle Charging Station with Energy Storage System," 

2019 3rd International conference on Electronics, Communication and 

Aerospace Technology (ICECA), Coimbatore, India, 2019, pp. 815-820, 

doi: 10.1109/ICECA.2019.8821896.  

[31] M. Tu, W. -H. Chung, C. -K. Chiu, W. Chung and Y. Tzeng, "A novel 

IoT-based dynamic carbon footprint approach to reducing uncertainties in 
carbon footprint assessment of a solar PV supply chain," 2017 4th 

International Conference on Industrial Engineering and Applications 

(ICIEA), Nagoya, Japan, 2017, pp. 249-254, doi: 

10.1109/IEA.2017.7939216. 

[32] P. Rajan and S. Jeevananthan, "Toward Energy Sustainability—Domestic 

Power Station, Tariff Acquiescent EMS, and Procedure to Rejuvenate 

Petrol Scooter Into Electric Scooter for Accelerated Participation of Rural 
Consumers in Energy Demand Management," in IEEE Journal of 

Emerging and Selected Topics in Power Electronics, vol. 11, no. 4, pp. 

4442-4452, Aug. 2023, doi: 10.1109/JESTPE.2022.3182574. 

[33] C. Srithapon, P. Fuangfoo, P. K. Ghosh, A. Siritaratiwat and R. 

Chatthaworn, "Surrogate-Assisted Multi-Objective Probabilistic Optimal 

Power Flow for Distribution Network With Photovoltaic Generation and 
Electric Vehicles," in IEEE Access, vol. 9, pp. 34395-34414, 2021, doi: 

10.1109/ACCESS.2021.3061471. 

[34] A. Zahedmanesh, K. M. Muttaqi and D. Sutanto, "A Cooperative Energy 

Management in a Virtual Energy Hub of an Electric Transportation 
System Powered by PV Generation and Energy Storage," in IEEE 

Transactions on Transportation Electrification, vol. 7, no. 3, pp. 1123-

1133, Sept. 2021, doi: 10.1109/TTE.2021.3055218. 

[35] Y. -H. Hung, T. -C. Chou, C. -Y. Lee and K. D. Huang, "Design and 
experimental verification of an active energy management module for a 

three-energy-source electric vehicle," 2016 International Conference on 

Advanced Materials for Science and Engineering (ICAMSE), Tainan, 

Taiwan, 2016, pp. 293-296, doi: 10.1109/ICAMSE.2016.7840317.  

[36] R. Galvin et al., "System wide power flow analysis of the Irish distribution 

network to assess the impact of projected low carbon technology loads 
and generation including significant increase of electric vehicles 

connected to the grid," CIRED Porto Workshop 2022: E-mobility and 

power distribution systems, Hybrid Conference, Porto, Portugal, 2022, pp. 

255-259, doi: 10.1049/icp.2022.0706. 

[37] A. E. P. Abas, J. Yong, T. M. I. Mahlia and M. A. Hannan, "Techno-

Economic Analysis and Environmental Impact of Electric Vehicle," in 

IEEE Access, vol. 7, pp. 98565-98578, 2019, doi: 

10.1109/ACCESS.2019.2929530. 

© 2024 by the Gouthami Eragamreddy and S. 

Gopiya Naik. Submitted for possible open 

access publication under the terms and 

conditions of the Creative Commons Attribution (CC BY) license 

(http://creativecommons.org/licenses/by/4.0/). 

 

 

https://www.ijeer.forexjournal.co.in/

