nics: Developments & Applications (ICIDeA) | 979-8-3315-3320-5/25/$31.00 ©2025 IEEE | DOI: 10.1109/ICIDEA64800.2025.10962975

Industrial Electro

2025 3rd IEEE International Conference on

BICIDeA2025 )3

—y

|EEE

IEEE Industrial ﬁ IEEE
Advancing Technology Electronics

BEHUBANESWAR SECTION

for Humanity Society

31 |[EEE International Conference on Industrial
Electronics: Developments & Applications
(ICIDeA)

CONFERENCE DIGEST
215t to 22"d February 2025

ORGANIZED By

5



2025 3rd IEEE International Conference on Industrial Electronics: Developments & Applications (ICIDeA) | 979-8-3315-3320-5/25/$31.00 ©2025 IEEE | DOI: 10.1109/ICIDEA64800.2025.10962886

2025 3rd IEEE International Conference on Industrial Electronics:
Developments & Applications (ICIDeA)

Conference Proceedings

ISBN: 979-8-3315-3320-5

Copyright and Reprint Permission: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923. For reprint or
republication permission, email to IEEE Copyrights Manager at pubs-

permissions@ieee.org.

All rights reserved. Copyright ©2025 by IEEE.

School of Electrical Engineering
Kalinga Institute of Industrial Technology (KIIT) Deemed to be University
21 to 22" February 2025



Integration of Solar PV and Battery in DC
Microgrid for Rural Application

,Pradeep Kumar Sahu, Satyaranjan
Jena, Jnanaranjan Nayak, Santosh
Kumar Mishra

Study of a Single Source Based High Gain

Ravindu Athapaththu,Ankit Kumar

507 25 Level Switched Capacitor Multilevel Soni,Tapas Roy,Subrat
Inverter Behera,Ranjeeta Patel
Analysis of Isolated Bi-Directional CLLC DC- | Dhirendra Kumar Mallick Sarat
508 DC Converters for Fast Electric-Vehicle (EV) | Chandra Swain Pradeep Kumar
Battery Charging Sahu
510 Modelling and Simulation of Lithium-lon Shreyasee Ghosh, Kantipudi VV SR
Battery with Thermal Dependence Chowdary, Subrat Behera
Performance Analysis of the Battery Rl Gho.shal, sunil Kuma
511 . . ; Choudhary, Arindam Mondal, M.
Management System in an Electric Vehicle
Prakash
En‘hanced Breast‘Canc‘er Detection Using Patteti Yashaswini, Urvashi Singh,
513 Microwave Imaging with Patch Antenna .
. Jayanta Mukherjee
Arrays and Delay-and-Sum Reconstruction
Enhanced Power Quality with PV-Driven
515 | Active Power Filter in Two-Area Buddhadeva Sahoo
Applications
MUD in an underwater network using Kumar Debi Prasad, Md Rizwan
517 bioinspired binary tunicate swarm Khan, Bikramaditya Das, Rudra
optimizer Narayan Dash
518 Lithium-ion Battery Modeling and HIL
Testing with OPALRT Raksha Kulal,Leah Joshi
Higher order Sliding Mode Control for Sushil Kumar P?t" Pradeep Kgmgr
521 . ) Sahu, Satyaranjan Jena, Suchismit
Shunt Active Power filters .
Roy, Soubhagya Ranjan Prusty
Utilizing Deep Convolutional Neural
Network and Local Binary Pattern Fusion .
>23 for Plant Leaf Disease Identification: An Vivekanandan G
Integrated Approach
Adaptive Q-learning for Path Planning of Bhaskar Jyoti Talukdar, Ashutosh
524 . . Patra, Rudra Narayan Dash,
AUV in Obstacle-Dense Environments . .
Bikramaditya Das
Transformers with Temporal Enhanced
525 | Attention over Graphs for Accurate Vivekanandan G
Identification of Pancreatic Cancer
Fault Analysis of an Inverter Interfaced Prakash Chandra Sahu, Sumit
534 | multi-location DG based Microgrid under Kumar Jha, Subhransu Ranjan
grid integration Samantaray, Buddhadeva Sahoo
Reviewing the Role of Blockchain Enhanced
549 | Smart Contract Security Framework in Swati Gupta, Dinesh Chandra Misra
Healthcare
Improving Cervical Cancer Recurrence
Prediction through Multi-Source Data Prathap Sathyavedu, Dr.B.Narendra
550 . .
Integration and Advanced Deep Learning Kumar Rao
Approaches
563 Smart grid-optimized bidirectional EV K Yamuna,B Sreenivas Reddy,Dr V

charging: A hybrid metaheuristic approach"

Raveendra Reddy,Ch. Lenin Babu



User
Highlight


Performance Analysis of the Battery Management
System 1n an Electric Vehicle

Snehashis Ghoshal!, Sunil Kumar Choudhary!, Arindam Mondal!, M. Prakash?
Department of Electrical Engineering, Dr. B.C. Roy Engineering College, Durgapur, West Bengal, India
’Department of Electrical Engineering, NIT Nagaland, Chumukedima, Nagaland, India
snehashis0007 @gmail.com, sunee.world@gmail.com, arininstru@gmail.com

rakash@nitnagaland.ac.in

Abstract— Electric Vehicles (EVs) play a pivotal role in
addressing the challenges of present-day needs related to the
reduction of greenhouse gas emissions and reliance on fossil
fuels. EVs contribute to clean air quality, mitigate climate
change, and promote sustainability through the integration of
renewable technologies. Besides, it has become economical due
to its lower operating costs. Hence, EVs foster a shift towards a
robust, resilient, and eco-friendly transport sector and create
scopes for innovation in green technologies. The role of a
Battery Management System (BMS) becomes impertinent in
the case of EVs as it is the main factor for the proper operation
of EVs. There is a remarkable scope for enhanced battery
performance in EVs for more reliability and endurance.
Hence, research and development in BMS as well as its
temperature regulation are therefore major fields of concern.
In the present study, a BMS was designed and simulated for
efficient charging and discharging addressing different battery
faults by maintaining its temperature to reasonable limits.
Results showed enhanced performance of the BMS with
reasonable SoC, steady voltage, and current profile. Improved
battery performance leads to a more efficient driving
experience as well as fast charging capability thereby reducing
the cost involved and enhancing the sustainability of the
system.

Keywords— Electric Vehicle, Battery Management System
(BMS), Temperature Control, Fault Analysis

[. INTRODUCTION

Electric Vehicles play a significant role in present days due
to the acute need to solve energy and environment-related
issues. Road transport is responsible for over 70% of
greenhouse gas emissions and over 25% of world energy
consumption, making the transportation sector the energy
consumer with the biggest environmental impact [1-4]. Oil
reserves are rapidly running out in the present world.
Besides, oil prices have been growing steadily due to
several geopolitical concerns in the last few decades [5-7].
The idea of sustainable transportation has gained popularity
to address issues with oil dependency and emissions
reduction. Even when compared to more -efficient
conventional automobiles, the widespread usage of electric
vehicles (EVs) could drastically lower greenhouse gas
emissions [8-10]. In addition to additional benefits such as
reduced noise and vibration, EVs also attain "tank-to-
wheels" efficiency, which is approximately three times
greater than that of cars with internal combustion engines
(ICVs) [11-12].

While EVs have numerous environmental and operational
advantages, they come with several drawbacks. The higher
initial cost of EVs due to expensive battery technology is the
main reason that a large number of consumers are refrained
from affording an electric vehicle. Besides, the lack of
charging infrastructure also creates a barrier to promoting
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EV usage. Apart from that, longer charging periods and
shorter driving ranges than conventional automobiles cause
range anxiety among users. Additionally, mining of raw
materials for batteries such as lithium, cobalt, etc. As well as
their recycling raises sustainability concerns. Furthermore,
the performance of the battery deteriorates over time,
lowering the reliability and range of the vehicle. In this
regard proper design of a battery management system
(BMS) plays a crucial role in EV applications. BMS ensures
the safety, efficiency, and longevity of a battery pack. In this
regard, BMS provides numerous scopes for research and
addresses different issues related to an optimized battery
operation for EVs. Challoob et al. [13] recommended
advancing electric vehicle technology, equipping engineers
with effective strategies for battery storage, charging,
converters, controllers, and optimization methods to align
with sustainable development goals. Brandl. Et al. [14]
reviewed key modeling approaches for predicting battery
performance and explored the requirements and standards
for battery management systems. They presented a flexible
architecture for implementation, techniques for state-of-
charge estimation, and charge balancing by implementing an
active charge equalizer. In their study, Ananthraj & Ghosh
[15] developed a Simulink-based lithium-ion battery model
in Simulink. The model enables data collection and State of
Charge (SOC) calculation through the coulomb counting
method, instead of the traditional Open Circuit Voltage
(OCV) measurement. Simulation results confirmed the
effectiveness of the SOC calculation and hence the response
of the battery. Sutar et al. [16] developed a BMS model for
by controlling key parameters such as current, voltage,
temperature, and State of Charge (SOC). The authors
reported that this model enhanced power performance while
contributing to greenhouse gas reduction through effective
BMS implementation. Manas et al. [17] proposed a
congregated battery management system (BMS) to ensure
safe operating limits for parameters such as State of Charge
(SoC), temperature, power management, and optimal
charging. Rosen and Farsi highlighted the necessity of
proper thermal management in a BMS [18]. Parameswari
and Usha [19] highlighted the advantages of lithium
batteries over lead-acid batteries, emphasizing their longer
lifespan, lighter weight, and reduced heat emissions.
Simulation analyses of 1RC and 2RC network parameters
demonstrated their efficiency in minimizing chemical
reaction issues. To optimize the battery performance,
advanced computing techniques are being explored
gradually [20, 21]. Table 1 below depicts a comparative
analysis between existing and present work in literature.



