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Abstract

The Electric Vehicle (EV) Charging Slot Booking System is designed to address the growing need for
efficient and accessible EV charging infrastructure. As the world shifts towards sustainable energy
sources, EVs are gaining popularity due to their potential to reduce carbon emissions and reliance on
fossil fuels. However, the current EV charging systems often face challenges such as disorganized
processes, lack of real-time information, and inefficient management, leading to user inconvenience
and operational difficulties.

This project will introduce an EV Charging application designed to provide EV.owners with the
convenience of easily locating charging stations and checking slot availability. The app will incorporate a
centralized booking system, allowing users to effortlessly schedule charging sessions in advance and
receive real-time updates on slot availability. Utilizing Google Maps, our app will make it easy for users
to find and navigate to the closest charging stations, enhancing their experience with accurate and
efficient location guidance. In our app, we are introducing a new feature called 'Community Forum', where
every user can connect, share their insights, experiences, and recommendations with other EV users about
their electric vehicles. This feature facilitates easy communication among users.
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1. Introduction

The rapid growth in the adoption of electric vehicles (EVs) marks a significant shift towards more
sustainable transportation solutions. As governments and environmental groups worldwide push
for reduced air pollution, EVs have become a practical alternative to traditional gasoline-powered
vehicles. However, the widespread adoption of EVs brings new challenges, particularly with charging
infrastructure. One major issue is managing the availability of charging stations efficiently to avoid long
wait times and ensure a smooth user experience.
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Despite advancements in EV technology and the increasing affordability of EV components, the current
infrastructure for EV charging remains a challenge. Existing systems often rely on manual processes,
making it difficult for users to find available charging stations, understand their availability, and plan their
charging schedules effectively. This lack of organization leads to inefficiencies and user frustration,
ultimately hindering the broader adoption of EVs.

The proposed EV Charging Slot Booking System seeks to address these issues by providing an
innovative, centralized, and user-friendly platform. Users can effortlessly search for charging stations
based on their location, view real-time slot availability, and book charging slots at their convenience.
This system not only simplifies the user experience but also empowers station administrators to
manage facility details more efficiently. By ensuring that charging stations are well-organized and accessible,
the system enhances the overall efficiency and reliability of the charging infrastructure.

Furthermore, the system anticipates future growth in EV adoption by incorporating features that cater to
diverse user needs. It allows for the addition of various charging station types and facilitates user interaction
through a community forum and chatbot. These features contribute to a more inclusive and
comprehensive charging network, making EV charging more accessible to a wider range of users.

The idea of an Electric Vehicle Charging Station Slot Booking System (EVCSBS) has gained popularity to
address these challenges. This system allows EV owners to reserve charging slots in advance, making better
use of charging stations and reducing the uncertainty of finding available charging points.

. Literature Review

Today, the prices of everything are rising steadily, including fuel, causing financial problems for many
people in India. Due to inflation and a shortage of fossil fuels, there's a shift towards electric vehicles
(EVs), which are pollution-free and run on electric batteries.

Electric vehicles are becoming more popular, leading to cheaper components due to increased production.
However, charging EV batteries is currently time-consuming, often requiring overnight charging at
home. Given India's vast road network, traveling more than 500 kilometres on a single charge is
challenging, necessitating the establishment of public electric charging stations.

These charging stations are critical for fast charging, energy saving, and emission reduction. Although the
average EV charging time is around 7-8 hours, technological advancements are expected to reduce this
time significantly. Charging stations can be categorized into Distribution Systems, Charging Systems,
Battery Scheduling Systems, and Charging Station Monitoring Systems. They offer normal (AC), fast
(DC), and battery replacement charging methods.

Public charging stations provide AC electrical energy for EVs with built-in chargers, offering
communication, charging, and safety protection functions. City fast charging stations, which are large
and complex, must include intelligent billing, vehicle guidance and vehicle identification to enhance
user experience and reduce waiting times. The efficiency of an electric vehicle largely depends on the
availability and accessibility of charging infrastructure. As EV adoption grows, so does the need for a
robust system to manage charging stations effectively. A significant aspect of this infrastructure is the
charging slot booking system, which can mitigate long wait times and ensure optimal use of available
resources.
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Car Charging Specifications: Bike Charging Specifications:

Tata Nexon EV
Battery Capacity: 40.5 kWh Charging Time: 6 hours Range: 465 km

Kia EV6
Battery Capacity: 77.4 kWh Charging Time: 6 hours Range: 708 km

Hyundai Ioniq 5
Battery Capacity: 72.6 kWh Charging Time: 6 hours Range: 631 km

Ola S1 and S1 Pro
Battery Capacity: 40.5 kWh Charging Time: 30 mins Range: 181 km

Ather 450X
Battery Capacity: 3.7 kWh Charging Time: 45 mins Range: 111 km

Chetak
Battery Capacity: 2.9 kWh Charging Time: 50 mins Range: 113 km

In conclusion, the implementation of advanced charging slot booking systems is crucial for the efficient
functioning of the EV ecosystem. By ensuring that charging infrastructure keeps pace with the growing
demand for electric vehicles, these systems play a vital role in promoting sustainable transportation and
addressing the challenges associated with the energy transition.

3. System Architecture:

App Installation
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[1] Fig: System Architecture for EV slot booking system
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Sign Up/Login:
Allows users to create an account or log in to access system features. Authentication mechanisms ensure
secure access to user accounts.

Homepage:
Landing page providing an overview of the EV charging slot booking system.
Features include system navigation, search functionality, book slot and announcements.

Community Forum:
Facilitates user interaction through a community forum where users can discuss EV-related topics, share
experiences, and ask questions.

Chatbot:
Implements a chatbot feature for assisting users with common queries and providing real-time support.

Slot Booking:
Enables users to search for available charging slots based on location, date, and time preferences.
Allows users to select preferred slots and make bookings.

Charging Station:
Provides detailed information about individual charging stations, including address, operating hours,
supported connectors, and availability status.

Payment:
Integrates payment gateways for secure transaction processing.
Supports various payment methods such as credit/debit cards, digital wallets, and UPL

Station List:
Displays a comprehensive list of charging stations with detailed information such as location, available
connectors, and charging time.

Manage Slot Booking:
Allows users to view or cancel their existing slot bookings.
Provides notifications for booking confirmations, reminders, and cancellations.

Booking Process:

The booking process is streamlined and user friendly. Users select preferred charging station, date, and
time slot.

Provides a seamless booking experience with minimal user effort.

Confirmation:
Generates booking confirmation recepit with details such as booking ID, station location, date, and time.
Sends confirmation notifications via email or SMS for user reference and record-keeping.

IJCRT2406097 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ a885


http://www.ijcrt.org/

www.ijcrt.org © 2024 |IJCRT | Volume 12, Issue 6 June 2024 | ISSN: 2320-2882
3.1 Modules and Their Description
Use Case Diagram

A use case diagram is a type of behavioural UML diagram that depicts the interactions between actors and the
system being developed.
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Fig-1 Usecase Diagram For Admin
Login: The admin logs into the system using a valid username and password to ensure secure access.

Add EV Station: The admin can add new EV charging stations, including details like location, station
type, connectors, and hours of operation.

Manage Station Details: The admin can update or delete station information, ensuring data
accuracy. This includes changing availability, rates, and other station details.

View Booking Details: The admin can see all user bookings, including user info, booking times, and
station details, for efficient management and issue resolution.

Community Forum: The admin moderates the community forum, approving or removing posts to keep
discussions constructive and informative.

Chatbot: The admin manages the chatbot, updating responses and training it to handle new queries,
ensuring it provides helpful information to users.

Logout: The admin logs out securely, ending the session to prevent unauthorized access.
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Fig-2 Usecase Diagram For User
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Sign Up/Login: Users can create an account or log in to an existing one by entering their personal
details and setting up secure authentication credentials.

Search EV Station: Users can find available EV charging stations by searching based on location.

Book Slot: Users can choose a charging station and book a slot by selecting the desired date and time.
The system ensures the slot is reserved for the user.

Cancel Booking: Users can cancel their bookings if plans change, allowing flexible
management of their charging schedule.

Make Payment: Users can securely pay for their booked slots using various payment methods such as
credit/debit cards, digital wallets, and UPI through integrated payment gateways.

Community Forum: Users can join the community forum to discuss EV-related topics, share experiences,
and ask questions.

Chatbot: A chatbot is available to assist users with common queries and provide real-time support,
helping with bookings, payments, and station information.

Logout: Users can securely log out of their account after use to protect their personal information
and booking details.

Technology Stack:

Java:

A versatile programming language used across various platforms, including servers, mobile phones,
desktops, tablets, Blu-ray players, and web browsers. Its robust features enable developers to build
complex applications for different devices and operating systems.

Google Maps API:

Provides access to Google's mapping services via APIs. It facilitates the creation of Android and iOS
applications with features like real-time location tracking, route planning, and geolocation services,
enhancing navigation experiences on both mobile and web platforms.

Firebase:

A Google-backed platform for developing i0S, Android, and web applications. It offers tools for real-
time database, cloud messaging, crash reporting, and analytics, simplifying the development process
by providing backend infrastructure and support for features like real- time data synchronization and
user authentication.

Firebase Authentication:

A service for user authentication in applications, supporting methods such as passwords, phone numbers.
Developers can use Firebase Authentication to secure user accounts and manage authentication
effectively.

Android Studio:

Android Studio is the Integrated Development Environment (IDE) for developing, testing, and debugging
Android applications. It offers tools for Ul/UX design, code writing and editing, and seamless integration
of APIs and services, supporting developers through the entire app development process.

Google Directions API:
Provides access to Google's routing and navigation services, allowing developers to incorporate features like
route calculation, distance measurement, and turn-by-turn directions into Android and iOS applications.
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Integration of the Google Directions API enhances navigation experiences for users by providing
optimal routes and directions in real-time on various platforms.

Razorpay API Integration:

Utilize Razorpay APIs to integrate payment functionalities into your application. Razorpay provides
comprehensive documentation and SDKs for various programming languages, including Java and
Node.js, making it easier to integrate payment features such as card payments, net banking, UPI, and
wallets.

XML (Extensible Markup Language):
XML is used for designing user interfaces in Android Studio. It defines the layout and appearance of
app screens through XML markup tags.

Android SDK (Software Development Kit):
The Android SDK provides a set of development tools, libraries, and APIs for building Android applications.
It includes tools such as compilers, debuggers, emulators, and device profiles.

Result:

Receipt:

The receipt is for a slot booking at an EV charging station. The customer’ s name is Kaustubh Joshi and the
vehicle number is MH 15 FY 6180. The slot was booked on 12t June 2024 from 13:12 PM to 13:42 PM.
The total cost of the slot booking was Rs. 25/-.

= ChargePoint Navigator

Invoice
12 June 2024
Invoice No.10
Billed To:
Kaustubh Joshi
+91 8600743311
Id Vehicle No Date Time
12 MH15FY 6180 12 June 2024 13:12 PM

Total: 25 Rs.

Your Slot Has Been Successfully
Booked...!!

5. Discussion
In discussing this innovative EV charging project, it becomes clear that it represents a significant
advancement in meeting the needs of electric vehicle users and infrastructure administrators. The
project's key strength lies in enabling users to easily reserve charging spots remotely, enhancing time
management and ensuring a smooth user experience. Beyond its fundamental functionality, the project
offers a variety of features that contribute to improved user convenience. Through streamlining the
charging process, reducing wait times, and presenting a user-friendly interface, the project not only
meets but exceeds expectations in terms of user satisfaction and operational efficiency. This discussion
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recognizes the pivotal role played by the project in advancing the current landscape of EV charging

solutions, paving the way for a more accessible, user-centric, and sustainable future in electric
transportation.

6. Conclusion

The ChargePoint Navigator EV Charging Slot Booking System offers significant advantages for electric
vehicle (EV) owners and charging station administrators. By streamlining the process of locating,
booking, and managing charging slots, it minimizes the time and effort required for these tasks. This
system improves the operational efficiency of charging stations and enhances the user experience,
thereby supporting the broader adoption of EVs and contributing to sustainable transportation goals.
Implementing this system creates a beneficial outcome for all involved parties, fostering a more
organized and user-friendly charging infrastructure.
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