
                                                                                                               e-ISSN: 2582-5208 
International  Research Journal  of  Modernization in Engineering Technology  and  Science 

( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:05/Issue:10/October-2023           Impact Factor- 7.868                                      www.irjmets.com                                 

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 

[2637] 

SOLAR POWER EV CHARGING STATION 

Nitin Kailash Chavan*1 
*1UG Student Department Of Information Technology, B. K. Birla College Kalyan,  

(Empowered Autonomous Status), Kalyan, Maharashtra, India. 

ABSTARCT 

The paper begins with the dual challenges of reducing carbon emissions and transitioning towards sustainable 

transportation, the integration of solar energy with electric vehicle (EV) charging infrastructure has emerged as 

a promising solution. This research paper presents a comprehensive review of solar EV charging stations, 

focusing on their efficiency and sustainability. 

It highlights the growing importance of solar EV charging stations as a means to mitigate greenhouse gas 

emissions and reduce dependence on fossil fuels. The core review delves into the design and components of 

solar EV charging stations, elucidating the critical elements such as solar panels inverters energy storage, and 

charging infrastructure. The effectiveness of various architectural and technological configurations is analyzed, 

emphasizing their impact on energy generation, storage, and distribution. The paper also explores the 

economic validity of solar EV charging stations, covering aspects like installation costs, maintenance, and return 

on investment. Furthermore, the environmental sustainability of such stations is assessed by quantifying their 

reduction in carbon emissions, fossil fuel consumption, and reliance on nonrenewable energy sources. The 

research underscores the immense potential of solar EV charging stations in promoting sustainable 

transportation and reducing the carbon footprint of electric vehicles. By addressing efficiency and sustainability 

concerns, this paper offers valuable insights to policymakers, researchers, and industry stakeholders looking to 

harness the sun's power for cleaner and more sustainable mobility solutions.  

Keywords: Solar EV Charging Station, Electric Vehicles, Sustainability, Renewable Energy, Solar Panels, Energy 

Storage. Grid Integration 

I. INTRODUCTION 

In an era defined by the urgent need to address climate change and reduce carbon emissions, the global 

transportation sector stands at the crossroads of transformation. Electric Vehicles(EVs) have emerged as a 

beacon of hope, offering cleaner and more sustainable modes of personal and public transportation. As the 

adoption of EVs accelerates, the critical role of charging infrastructure becomes increasingly apparent. Among 

the innovative solutions to this challenge, solar electric vehicle(EV) charging stations have become a promising 

pathway to a greener and more sustainable future. This research paper embarks on a journey to explore the 

multifaceted world of solar EV charging stations, offering a comprehensive review of their efficiency and 

sustainability. It examines the current landscape of electric mobility, emphasizing the pressing need to 

transition to cleaner transportation options, and introduces solar EV charging stations as a key element of this 

transition. Moreover, policy and regulatory support is crucial in shaping the future of sustainable 

transportation, this paper will examine the role of government policies and industry standards in promoting 

the deployment of Solar EV charging stations. Case studies from various regions will be presented to illustrate 

successful implementation and share insights gained from real-world experience. 

II. METHODOLOGY 

This study reviews the key design considerations for solar EV charging infrastructure, emphasizing the 

importance of optimal solar panel orientation, battery storage system, and grid integration, emphasizing the 

importance of optimal solar panel orientation, battery storage systems, and grid integration. It discusses the 

impact of these factors on the energy efficiency and sustainability of solar EV charging stations. 

This paper presents an environmental impact assessment of solar-assisted electric vehicle charging stations. It 

qualifies the reduction in carbon emissions and fossil fuel consumption achieved by integrating solar energy 

into the EV charging process. This review provides insights into the technical aspects of solar-powered EV 

charging stations and challenges. It discusses the role of battery storage system in enhancing the reliability of 

such stations. This comprehensive review offers an overview of solar-powered EV charging stations, focusing 
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on their efficiency, economics, and sustainability. It discusses the potential of these stations to reduce the 

electricity demand from the grind and mitigate the impact of EV charging on the environment.  

These studies provide valuable insights into the design, efficiency, and environmental impact of solar EV 

charging stations. They underscore the importance of these stations in the context of sustainable transportation 

and renewable energy integration. 

III. MODELING AND ANALYSIS 

 

Figure 1: System architecture for the EV-PV system 

 

Figure 2: Design of solar powered EV charging station. 

IV. RESULTS AND DISCUSSION 

Table 1: Qualitative comparision of the e-pv system architecture 

 ARCH. 1 ARCH.2 ARCH.3 ARCH.4 

Construction of 

DC (micro) 

grid 

no yes no Yes 

Proctection 

and control of 

DC (micro) 

gird 

no yes no Yes 

Effieciency 

gain due to 

direct 

no yes yes yes 
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connection of 

DC power of EV 

and PV (with 

no AC 

conversion) 

Higher power 

density and 

cost reduction 

due to MPC 

no no yes Yes 

Ease of control 

of EV charging 

from PV with 

minimal 

communication 

infrastructure 

no no yes Yes 

 

Figure 3: Average daily yield for 10 kW PV system for different months of 2013 

V. CONCLUSION 

In conclusion, the efficiency of solar EV charging stations is a critical factor in their success and adoption. By 

optimizing the design, components, and operational strategies, these stations can offer efficient, 

environmentally friendly, and economically viable solutions for sustainable transportation. As technology and 

policies continue to evolve, solar EV charging is poised to play a pivotal role in reducing carbon emissions and 

advancing the transition to a greener and more sustainable future in the realm of electric mobility. 

Environmental sustainable: Solar EV charging stations offer sustainable environmental benefits by reducing 

carbon emissions and decreasing dependence on fossil fuels. Their ability to support clean transportation aligns 

with global efforts to combat climate change   

VI. REFERENCES 

[1] G. R. Chandra Mouli, P. Bauer, and M. Zeman, “System design for a solar powered electric vehicle 

charging station for workplaces,” Applied Energy, vol. 168, pp. 434–443, Apr. 2016,  

doi: 10.1016/j.apenergy.2016.01.110. 

[2] S. Lee, S. Iyengar, D. Irwin, and P. Shenoy, “Shared solar-powered EV charging stations: Feasibility and 

benefits,” in 2016 Seventh International Green and Sustainable Computing Conference (IGSC), 

Hangzhou, China: IEEE, 2016, pp. 1–8. doi: 10.1109/IGCC.2016.7892600. 

[3] G. R. C. Mouli, P. Bauer, and M. Zeman, “Comparison of system architecture and converter topology for a 

solar powered electric vehicle charging station,” in 2015 9th International Conference on Power 

Electronics and ECCE Asia (ICPE-ECCE Asia), Seoul, South Korea: IEEE, Jun. 2015, pp. 1908–1915.  

doi: 10.1109/ICPE.2015.7168039.  


