
International Journal of Innovative Research in Science 

 Engineering and Technology (IJIRSET) 

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal) 

 

         Impact Factor: 8.524 Volume 14, Issue 1, January 2025 

 

 



 
|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710| 

                                                Volume 14, Issue 1, January 2025 

                                              |DOI: 10.15680/IJIRSET.2025.1401026| 

IJIRSET©2025                                    |     An ISO 9001:2008 Certified Journal   |                                              230 

Smart Management of EV Charging Stations 
 

Mrs. Priti Yadav, Anand Shinde, Bhagyesh Sonawane, Samiksha Gaikwad, Sanika Chaturkar  

Department of Information Technology, Sinhgad Institute of Technology and Science, Pune, India

ABSTRACT: Along with the building of charging stations, automakers like as TATA have introduced new electric 

vehicles to the market. However, when the stations are fully utilized, delays may occur due to the current charging 

duration, which ranges from 15 to 30 minutes. To address these issues, our proposal calls for connecting all EV charging 

stations into a single network. Users can locate and select their preferred station with ease, which ultimately saves time 

and is particularly helpful when driving electric cars long distances. Users can reserve slots when they become available; 

if not, the system asks them to select a different time. A portion of the amount must be paid for the online booking 

confirmation. Additionally, our system provides charging stations with a management interface to govern reserved and 

open slots and displays the fastest route to the selected station. Our web-based application senses direction using the 

Google Maps API and time-slot allocation algorithms. An online payment gateway expedites transactions, and our 

chatbot technology allows voice commands to be utilized to control the program. Customers can save a great deal of time 

by using our technology to locate and reserve appropriate charging stations. 
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I. INTRODUCTION 

 

Both the use of fossil fuels and global warming have increased in recent years. the two pressing worldwide problems of 

global warming and the depletion of fossil fuels due to careless energy use. Installing fossil fuel-free renewable energy 

systems is necessary to address these problems. Japan's uptake of solar installations has accelerated due to the 

government's Feed-in Tariffs (Fit) scheme. However, the increasing output from these devices has had a detrimental 

effect on the system frequency and voltage distribution. As a result, the Fit system is currently being reassessed by the 

Japanese government. Furthermore, the cost of installing solar systems is falling yearly, pointing to a future with even 

reduced PV electricity costs. In order to receive power from PV systems in smart houses and transfer it to EVs and smart 

homes, this study suggests using EV charging stations as energy aggregators. These charging stations need fixed 

batteries in order to interchange electricity. 

 

The goal of this project is to give customers a platform that allows them to plan charging times at available charging 

stations based on their requirements. The system has a number of features, such as an AI chatbot, digital payment 

alternatives, mapping capabilities for direction sensing, and alerts for every activity.A range of charging infrastructure 

types, each suited to certain places and needs, can be used to recharge electric vehicles. This chapter emphasizes 

technical details and EV charger standards to emphasize the importance of considering local design and execution for 

EV charging networks.As electric vehicles (EVs) continue to gain traction as a cleaner alternative to conventional 

fossil-fuel-powered vehicles, the demand for efficient, accessible, and intelligently managed EV charging infrastructure 

has increased significantly. Smart management of EV charging stations is a crucial step in enabling widespread 

adoption and seamless integration of EVs into the existing power grid and transportation systems. Traditional charging 

setups face multiple challenges, including limited grid capacity, inefficient energy distribution, and the inability to 

handle fluctuating demand. As a result, there is a need to move towards a system where EV charging stations are 

optimized, responsive, and adaptable to both user demands and grid requirements. Smart management involves 

deploying digital tools, such as AI-driven software, real-time data analytics, Internet of Things (IoT) connectivity, and 

cloud-based management systems, to create an efficient, user-centered charging network. 

 

II. RELATED WORK 

 

This paper [1] proposes the use of a coreless axial flux permanent magnet machine, which has the attributes of low 

stator mass, negligible core loss and virtually zero cogging torque, as the propulsion motor. As small-sized[2] 

superconducting magnetic energy storage (SMES) system is commercially available at present, the function and effect 

of a small-sized SMES in an EV charging station including photovoltaic (PV) generation system is studied in this 

paper, which provides a practical application of small-sized SMES. The comparison of three quick response energy 
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storage systems including flywheel, capacitor (super-capacitor) and SMES is also presented to clarify the features of 

SMES. Having a network[3] of fast charging stations seems necessary in order to make EVs more attractive and to 

achieve larger uptake of them. Currently, 50 kW quick chargers that can charge a typical EV in about an hour are 

commercially available. However, a 240 kW fast charging level which can charge a typical EV in 10 minutes has been 

introduced in standards. Electric vehicles (EVs)[4] are being introduced by different manufacturers as an environment-

friendly alternative to vehicles with internal combustion engines, with several benefits. The number of EVs is expected 

to grow rapidly in the coming years. However, uncoordinated charging of these vehicles can put a severe stress on the 

power grid. The problem of charge scheduling of EVs is an important and challenging problem and has seen significant 

research activity in the last few years. In order to interface one PV port[5], one bidirectional battery port and one load 

port of PV-Battery DC power system, a novel non-isolated three-port DC/DC converter named Boost Bidirectional 

Buck Converter (B3C) and its control method based on three domain control are proposed in this paper. 

 

III. APPLICATION BACKGROUND 

 

The application of smart management in EV charging stations is crucial in addressing the growing demand for electric 

vehicle (EV) infrastructure while also supporting a sustainable energy ecosystem. With the rapid increase in EV 

adoption globally, traditional charging infrastructure faces challenges, including inefficient energy distribution, power 

demand fluctuations, and limitations in grid capacity. Smart management technology aims to address these issues by 

utilizing advanced digital solutions to create an efficient, responsive, and user-centric EV charging network. 

 

In a smart management system, charging stations are equipped with Internet of Things (IoT) sensors, artificial 

intelligence (AI) software, and cloud-based data processing, enabling real-time data exchange between the stations, 

users, and power grids. This connectivity allows for advanced features, such as demand-response charging, where 

charging speeds can be automatically adjusted based on grid load, renewable energy availability, and user needs. For 

example, during peak demand hours or times of limited renewable energy generation, smart charging stations can slow 

down or delay charging to help balance grid load, preserving stability while still meeting user needs. 

 

In addition to optimizing energy distribution, smart management applications enhance the user experience by offering 

digital tools such as mapping for locating available stations, mobile app integration for booking and payments, and real-

time notifications on charging status. These features make charging more convenient and accessible, encouraging EV 

use and minimizing the risk of grid overloads or energy shortages. 

 

Furthermore, bidirectional power transfer (vehicle-to-grid or V2G technology) is often integrated into smart charging 

systems, allowing EVs to act as mobile energy storage units. In times of high demand, EVs connected to the grid can 

send power back, effectively supporting grid stability and reducing reliance on fossil-fuel-based energy sources. This 

capability creates a symbiotic relationship between the transportation and energy sectors, helping to smooth 

fluctuations in renewable energy supply by storing excess power during times of high production and releasing it when 

demand rises. 

 

Overall, the background and need for smart management in EV charging stations stem from the necessity to address 

grid constraints, meet growing consumer demands for convenient charging, and support the global shift towards 

renewable energy. Smart charging infrastructure plays a foundational role in making EVs a viable and sustainable mode 

of transportation while helping to build a resilient, renewable-powered energy network. 

 

IV. OPEN ISSUSES 

 

Because of its widespread use and applications, a great deal of work has been done in this sector. Some of the methods 

that have been used to accomplish the same goal are mentioned in this section. The methods for intelligent management 

of EV charging station networks are primarily different from these efforts. 

• System not available 

• Time consuming process 

• Domain wise analysis is time consuming 

• Grid Capacity and Stability 

• Interoperability and Standardization 
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V. NEED OF THE NEW SYSTEM 

 

• We are developing a system in which we going to connect all the electric car charging stations together.   

• By using our system user can find the station according to their choice and it will be useful for those who want to 

travel for long distance with their EV cars and it will be time saving. It will be very easy to use.   

• If the given time slot is available then your place for the given slot will be booked.  

• Otherwise system will ask to enter the new time schedule. In this system user has to pay some percent of amount 

online to confirm their booking. Our system will also provide shortest map route to reach at given station.   

• Our system will also provide interface for charging stations to view all available slots as well as booked slot lists 

and manage slot timing. 

• The rapid expansion of electric vehicles (EVs) and the growing demand for sustainable energy solutions highlight 

the need for a new, smart management system for EV charging stations. 

• With the increasing number of EVs, users often face challenges finding available charging stations and managing 

their charging schedules effectively. 

• A smart EV charging management system provides users with a convenient, seamless experience by offering real-

time station mapping, booking, payment integration, and notifications for charging status updates. 

• Smart management systems can leverage time-of-use pricing and encourage users to charge during low-demand 

periods, reducing costs for both operators and consumers. 

 

VI. FUTURE SCOPE 

 

• Advanced Energy Management 

Dynamic Load Balancing: Smart systems can optimize energy distribution among multiple charging stations based on 

real-time demand and grid capacity, preventing overloads. 

Renewable Integration: Incorporating solar and wind energy sources can reduce reliance on fossil fuels and lower 

charging costs. 

 

• User-Centric Features 

Mobile Apps: Enhanced user interfaces for locating stations, reserving chargers, and tracking charging progress in real 

time. 

Personalized Charging Plans: Tailored suggestions for users based on their driving habits and preferences, optimizing 

cost and convenience. 

 

• Interoperability and Standardization 

Unified Platforms: Development of standardized protocols for various EV models and charging systems to improve 

compatibility and user experience. 

Cross-Network Access: Allowing users to access multiple charging networks through a single app or membership, 

simplifying the charging process. 

 

• Artificial Intelligence and Machine Learning 

Predictive Analytics: Using AI to forecast charging demand based on historical data and trends, helping to optimize 

station availability. 

Automated Maintenance: Smart diagnostics can predict when maintenance is needed, reducing downtime and ensuring 

reliability. 

 

• Smart Grid Integration 

Vehicle-to-Grid (V2G): Enabling EVs to return energy to the grid during peak demand times, which can stabilize the 

grid and provide additional income for EV owners. 

Demand Response Programs: Coordinating charging schedules with grid demands to balance energy use and enhance 

sustainability. 

 

• Infrastructure Expansion 

Rapid Deployment of Charging Stations: Smart management systems can identify optimal locations for new charging 

stations based on traffic patterns and EV ownership trends. 
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Multi-Use Charging Hubs: Integrating charging stations with other services (like retail or dining) to enhance user 

experience and increase station utilization. 

 

• Regulatory and Policy Support 

Incentives for Smart Technology Adoption: Government policies could promote the adoption of smart charging 

solutions through grants, tax incentives, or subsidies. 

Standards for Security and Privacy: Establishing regulations to protect user data and ensure the cybersecurity of 

charging infrastructure. 

 

• Community and Fleet Solutions 

Shared Charging Networks: Community-based charging solutions that allow for the shared use of charging stations 

among multiple users or organizations. 

 

Fleet Management: Smart solutions for managing charging needs of electric fleets, optimizing routes, and reducing 

operational costs. 

• Integration with Renewable Energy 

Smart EV charging stations of the future will be tightly integrated with renewable energy sources such as solar and 

wind. Through advanced energy management systems, charging stations will dynamically allocate energy based on the 

availability of renewables, thus minimizing dependency on fossil fuels. These systems will optimize charging schedules 

to coincide with periods of high renewable generation, further promoting a low-carbon grid. 

 

• Advanced Payment Systems and Incentives 

With the increasing availability of digital payment systems, future EV charging platforms will support a range of 

payment options, including subscription models, pay-per-use, and even rewards for charging during off-peak hours. 

Such incentives could encourage users to charge at times when renewable energy is most abundant, fostering greater 

alignment with sustainable energy goals. 

 

• Ultra-Fast Charging and Wireless Charging 

Future charging stations will likely offer ultra-fast and wireless charging capabilities. Ultra-fast charging will allow 

users to recharge their vehicles in minutes rather than hours, making EVs more convenient for long-distance travel. 

Wireless charging will eliminate the need for physical connectors, allowing vehicles to charge by simply parking over a 

charging pad—ideal for autonomous vehicles and high-frequency urban locations. 

 

• Global Standardization and Policy Support 

As EV adoption grows, global standardization of charging protocols, plug types, and payment systems will become 

critical to ensuring interoperability and a seamless user experience across borders. Governments and industry bodies 

are likely to work together to create unified standards and policies that support widespread adoption, ensuring that 

charging networks are accessible, user-friendly, and sustainable. 

 

VII. CONCLUSION 

 

We have successfully used a hybrid approach to web application development to create the "Smart Management of EV 

Charging Stations" system. The ability to reserve charging slots according to the particular kind of charging socket that 

the vehicle needs is one of the system's primary features. The system includes an AI chatbot that can answer questions 

and offer support in order to improve user interaction and support. This chatbot expedites the process of gaining access 

to charging stations and guarantees a flawless user experience. The system also makes use of the GMAPS API to 

enable precise direction sensing. This feature improves efficiency and convenience by making it simple for users to 

explore and find the closest charging station. In conclusion, a web application technique is incorporated into the "Smart 

Management of EV Charging Stations" system. It uses the GMAPS API for effective direction sensing, provides an AI 

chatbot for answering questions, and allows charging slot booking depending on charging socket types. The whole user 

experience will be enhanced and EV charging station management will be made simpler with this all-inclusive system. 
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