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ABSTRACT

*Team EV-e-olution is proud
to showcase an innovative
electric vehicle charging
simulation designed to
revolutionize the way we
charge our cars.

*Using cutting-edge
technology, the simulation
allows users to test different
charging scenarios, from
fast charging to trickle
charging, and see the
Impact on battery life and
charging time.

*\We Invite visitors to
experience the simulation
firsthand and learn about
the latest developments in
electric vehicle charging
technology, highlighting the
Importance of sustainability,
cybersecurity and
environmental responsibility
In the automotive industry.

*Presenting the electric
vehicle charging simulation
as a valuable tool for both
iIndividual consumers and
businesses, helping them
make informed decisions
about charging their electric
vehicles and promoting the
widespread adoption of
sustainable transportation
solutions.
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INTRODUCTION

*As the world becomes increasingly
aware of the need for sustainable
transportation solutions, electric
vehicles are gaining popularity.
However, charging infrastructure is still
a major hurdle for widespread
adoption. That's why we're excited to
present our electric vehicle charging
simulation at this design fair,
showcasing a potential solution to this
challenge.

At the forefront of innovation in the
automotive industry, we're proud to
present our latest development in
electric vehicle charging technology.
Our simulation provides a unique way
to test and optimize charging
scenarios, giving users greater insight
Into the charging process and helping
them make more informed decisions
about their electric vehicles.

*\We are using MATLAB for modelling
and simulation of the charging circuit
system components.

*The GUI Iis programmed In python.

*GUI takes the user input and sends
the input parameters to the MATLAB
model, where all the processing on the
charging circuit side Is done and then
the output data Is sent to the GUI again
In order to display the output.

*The output consists of the error
messages, the processing log which
contains the states and the
communication messages exchange
timestamps.

*The scope block in MATLAB allows us
to display the data with respect to a
specific time domain.

*The use of MATLAB for modelling and
simulation of charging circuit
components allows for accurate
representation of the system's behavior
and dynamics, which can help in
designing and optimizing various
charging circuit components.

Picture 1. Input GUI

Sustainabllity and environmental

responsibility are crucial considerations for
any modern business or individual. With
our electric vehicle charging simulation,

we're proud to showcase a potential
solution to the challenge of sustainable

transportation, giving visitors to this design

fair a unigue opportunity to learn more

about the latest developments in electric

vehicle charging technology.

The purpose of our project is to support

potential areas in future research:

* Improving charging circuit efficiency:

With the increasing adoption of electric
vehicles, It is Important to improve the
efficiency of the charging circuit to
reduce charging time and maximize the
vehicle's range. Research can focus on
developing new charging algorithms and
protocols, optimizing power electronics,
and integrating renewable energy
sources.

Cybersecurity of charging infrastructure:
As EVs become more connected and
reliant on software, the risk of cyber
attacks on the charging infrastructure
Increases. Research can focus on
developing secure communication
protocols, implementing advanced
encryption techniques, and developing
Intrusion detection and prevention
systems.

SNAPSHOTS

Welcome to the EV Charging Interface!
Please enter initial simulation parameters:

Initial SoC [0.00 to 0.99]

Target SoC [<Initial SoC= to 1.00]

Battery Capacity (kWh) Select Option

Proximity Pilot Check 1 Select Option

Proximity Pilot Check 2 Select Option

Proximity Pilot Check 3 Select Option

Use Default Inputs Enter

Options

Charge Details Status Details EventLog Messagelog ErrorLog Datalog

Message Log

All ~

Data Log

messages = [['00:04', 'Session is requested.’,-, -, '‘Request’, 'NULL', 'EV', 'EVSE', 'Handshake', 'Proximity Pilot connected',

Event Log 'Requests a SessionlD', 'Functionality has not been implemented.],

['00:05', 'Session is created.’,-, -, 'Response’, 'NULL', 'EVSE, 'EV', 'Handshake', 'Request for a SessionID’, '‘Created a
SessionID for this session’, 'Functionality has not been implemented.],

['00:07', 'This is an authorized user.',-, -, 'Internal’, 'Internal’, 'EVSE', 'EV', 'Authentication’, 'Requesting User
Authorization', 'SessionID has been created', 'Functionality has not been implemented.1,

['00:08', 'Verifying connection.’,-, -, ‘Internal’, 'Internal’, 'EVSE', 'EV, 'Authentication’, 'User Authorization has been
requested, 'User has been authorized', ‘Functionality has not been implemented.],

['00:09', ‘Charging Profile requested.’,-, -, 'Request’, 'CAN', 'EVSE, 'EV', 'Share Parameters’, ‘Authroized vehicle must
share charging profile’, 'User has been authorized', 'Functionality has not been implemented.],

['00:12', 'Max Voltage for vehicle shared',-, -, 'Response’, 'CAN', 'EV', 'EVSE, 'Share Parameters', 'ChargingProfile
equest’, 'Response with all charging parameters', -],

['00:12, '"Min Voltage for vehicle shared',-, -, 'Response’, 'CAN', 'EV', 'EVSE/, 'Share Parameters', 'ChargingProfile

', 'Response

q
q
['00:13', '"Max Current for vehicle shared',-, -,
request’, '‘Response with all charging parameters
['00:13', 'Min Current for vehicle shared Response
q

request’, 'Response with all charging parameters’, 1]

equest’, 'Response with all charging parameters',

-1,
-1

', 'CAN', 'EV', 'EVSE/, 'Share Parameters', 'ChargingProfile

CAN', 'EV', 'EVSE, 'Share Parameters', 'ChargingProfile
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Picture 3. High level overview of EV state machine.

FUTURE

Integration with smart grid technology:
Our EV charging simulator model can
be integrated with smart grid
technology to optimize energy usage
and reduce costs.

*Incorporation of wireless charging
technology to eliminate the need for
cords and cables.

‘Implementation of user authentication
and billing features to provide secure
and convenient payment options.

Collaboration with EV manufacturers
to improve compatibility with their
products and provide a seamless user
experience.

‘Implementation of machine learning
algorithms to optimize the charging
process and improve the user
experience.

*Development of a mobile application
to allow users to control and monitor
the charging process remotely.

*Our capstone project on electric
vehicle charging has identified key
challenges and opportunities for
adoption, including the need for
efficient infrastructure and intelligent
control systems. It involves smart
charging stations and advanced
algorithms and our work can be surely
applied in improving system
performance and making electric
charging systems more efficient. We
believe our project has contributed to
the advancement of this important area
of research with potential impact on the
future of transportation and energy.
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